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2020 has been a terrible year for the Humanity because of 
the Covid2019 Pandemic. This introductory letter descri-
bing the activities of EFClif within this year, however, is a 
clear exponent of the human ability to adapt to extreme 
circumstances. Working remotely, outside the EFClif 
headquarters, we have been able to finalise the ACLARA 
study, which included 1,245 patients hospitalized with acute 
decompensation of cirrhosis hospitalized in more than 40 
hospitals from seven Latin-American countries (Mexico, 
Colombia, Perú, Brazil, Argentina, Paraguay, and Chile).

We revised hundreds of thousands of clinical and standard 
laboratory data, closing the final clinical database, and 
successfully initiated the complex process of importing 
several thousands of biological samples that will help to 
understand the behaviour of the acute-on-chronic Liver failure 
(ACLF) in the Central and South Latin-American Area. The 
ACLARA study is also important because it will also introduce 
the first concepts on the role of ethnicity in the prevalence and 
severity of the syndrome. I am extremely grateful to the 
hundreds of researchers (nurses and physicians) from the 
Latin-American CLIF Consortium participating in the study 
and to the components of the ACLARA study office in the 
Hospital das Clinicals in Sao Paulo for their excellent work.

2020 has been also the year of launching the organization 
the CHANCE study, which is aimed to assess the role of 
liver transplantation in the management of ACLF. The study 
is a joint venture of EFClif, the European Liver and Intestine 
Transplant Association (ELITA) and the International Liver 
Transplant Society (ILTS). The CHANCE study will represent 
a major challenge for EFClif, since it plans to include 3000 
patients that will be transplanted in 95 hospitals from Europe, 
North and South America, Asia, and Oceania. After the initial 
study recently accepted for publication by EFClif reporting 
excellent survival rates in CANONIC study patients with ACLF 
2 and 3 treated by liver transplantation, an increasing number 
prospective and retrospective studies from Europe and USA 
have confirmed our observation.

However, the indication of Liver transplantation is still 
extremely heterogeneous among different transplant units, 
with many of them considering patients with ACLF as being 
too ill for such a complex surgical procedure. It is, therefore, 
time to develop a definitive prospective study that stablish 
clear indications and futility criteria of liver transplantation in 
these patients. The CHANCE study will start including patients 
in May 2021, with only 4 months delay over the expected time.

Finally, 2020 has been a fruitful year for the scientific produc-
tion of EFClif. Eighteen articles, including nine original research 
articles, were published. We are still publishing studies derived 
from the CANONIC study, our first large-scale multicentre 
investigation initiated in 2009. However, in 2020 we already 
published our first two articles derived from the PREDICT 
study, ensuring a second wave of important publications.

All these scientific activities, within a context of extremely 
severe emotional and logistic difficulties, would have been 
impossible without the enthusiasm of our investigators from 
the European and Latin-American CLIF Consortiums and the 
staff of EFClif in Barcelona. I am proud of them.

Vicente Arroyo
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THE
BURDEN OF
CIRRHOSIS IN
HEALTHCARE
WORLDWIDE

According to the latest data, published in January 2020, 
liver disease accounts for approximately 2 million deaths 
per year worldwide. From these, more than 1.3 million are 
due to cirrhosis decompensation, i.e. development of 
ascites, hepatic encephalopathy and/or gastrointestinal 
haemorrhage, and its progression to acute-on-chronic liver 
failure (ACLF), and the rest are due to viral hepatitis and 
hepatocellular carcinoma. Cirrhosis is currently the 11th 
most common cause of death globally and liver cancer is 
the 16th leading cause of death; combined, they account for 
3.5% of all deaths worldwide. 

The high short-term mortality of patients with acute decom-
pensation of cirrhosis, despite the numerous therapies they 
currently receive as standard of care, is caused by the 
incomplete understanding of the pathophysiology of this 
disease and the fact that patients’ heterogeneity is not taken 
into account for individual patient management.

Thus, a strong Research Program focused on cirrhosis and 
its complications and treatment is crucial to improve the 
quality of life of patients affected by this disease and to 
reduce its associated mortality.

Studies led by the Grifols Chair and the CLIF Consortium 
already completed and published or in the process of being 
published have revealed new mechanisms that help unders-
tanding the pathophysiology of acute decompensation of 
cirrhosis and the development of the ACLF syndrome, the 
therapeutic effects of albumin, and some of the pathophy-
siological processes that are ameliorated by this molecule.
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MISSION
The EF Clif is intended to support high quality research and 
education on Acute on Chronic Liver Failure, in order to improve 
the quality of life and to increase the survival of patients with 
liver cirrhosis.

VISION
Our aim is helping investigators to achieve their objectives 
and being a referent in Acute on Chronic Liver Failure research, 
in order to increase survival of patients with liver cirrhosis and 
improve their quality of life.
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• Emeritus Professor of Medicine, University of Barcelona Medical School, Spain.
• Director of the EF Clif.
• President of the Board of Trustees.
• Recognition Award. European Association for the Study of the Liver.
 Main research interest
 Chronic Liver Failure, ascites, acute bacterial infection in cirrhosis and  
 Acute-on-Chronic Liver Failure.

VICENTE
ARROYO
M.D.

• Professor of Internal Medicine at Bologna University, Italy.
• Director, Postgraduate School in Internal Medicine.
• Distinguished Service Award, Italian Association for the Study of the Liver.
 Main research interest
 Cirrhosis and related complications, hepatocellular carcicoma, chronic viral  
 hepatitis, liver transplantation clinical aspects and treatment of alcoholism.

MAURO 
BERNARDI
M.D.

• Director, Medical & Technical Department. Grifols Bioscience Industrial Group.
• Graduated in Medicine and Surgery from the Autonomous University of Barcelona.
• Graduated in Physical Science. Open University (United Kingdom).
 Main research interest
 New functions of plasma proteins.

ANTONI
PÁEZ
M.D. B. Sc.

• Lawyer at Osborne Clarke.
• Graduated in Law from the Autonomous University of Madrid.
• Master’s Degree in Corporate Legal Advice from the Instituto de Empresa
  Business School (Madrid, 2003).
 Main interests
 He specializes in Company Law, Competition and Industrial Property.

IGNACIO 
CALERO
Lawyer
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The EF Clif Research Program is 
successfully performed, due to the 
excellent network of collaborators 
located around the world.
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01. AUSTRIA
MEDICAL UNIVERSITY OF GRAZ
Rudolf Stauber
Vanesa Stadlbauer
Peter Schemmer
Peter Fickert
Marco Thomas
TIROL KLINIKEN, ACAD. TEACHING 
HOSPITAL HALLINTERNAL MEDICINE
Heinz Zoller
Klemens Zotter
Markus Niederreiter
Maria E�engerger
KLAGENFURT AM WÖRTHESEE 
HOSPITAL
Markus Peck Radosavljevic
Simona Bota
Florian Hucke
MEDICAL UNIVERSITY OF VIENNA 
Thomas Reiberger
Gabriela Berlakovitch
Bernhard Rössler
Mattias Mandorfer

02. BELGIUM
C.U.B. HÔPITAL ERASME
Thierry Gustot
Christophe Moreno
Françoise Smits

UNIVERSITY HOSPITAL ANTWERP
Sven Francque
Luisa Vonghia
Thomas Vanwolleghem
GHENT UNIVERSITY HOSPITAL
Hans Van Vlierberghe
Helena Degroote
Anja Geerts
Xavier Verhelst
UZ LEUVEN
Frederik Nevens
Wim Laleman
Jacques Pirenne
Hannelie Korf
Rita Furtado Feio

03. CROATIA
UNIVERSITY HOSPITAL DUBRAVA
Ivica Grgurevic
ZAGREB UNIVERSITY HOSPITAL
Irena Hrstic

04. CZECH REPUBLIC
INSTITUTE FOR CLINICAL
AND EXPERIMENTAL MEDICINE
Jan Sperl
Pavel Taimr
Sona Frankova

05. DENMARK
AARHUS UNIVERSITY HOSPITAL
Henning Groenbaek
Hendrik Vilstrup
Niels Kristian AAgaard
Marianne Vonsild
Karen Louise Thomsen
RIGSHOSPITALET
Fin Stolze Larsen
Christian Mortensen
HVIDOVRE UNIVERSITY HOSPITAL
Flemming Bendtsen
Lise Lotte Gluud
Troels MalkeBusk
Soren Møller
NYKOEBING FALSTER HOSPITAL
Stig Bondesen
ODENSE UNIVERSITY HOSPITAL
Aleksander Krag

06. ESTONIA
WEST TALLIN CENTRAL HOSPITAL
Vadim Brjalin 
Külliki Suurmaa

07. FRANCE
CHU AMIENS –PICARDIE
Nguyen-Khac 
CHU ANGERS
Frédéric Oberti

HÔPITAL HENRI MONDOR
François Duvoux
Jean Philippe Richardet
HÔPITAL MINJOZ
Thierry Thevenot
Delphine Weil-Verhoeven
Jean Paul Cervoni
HÔPITAL AVICENNE BOBIGNY 
Dominique Roulot
HÔPITAL JEAN VERDIER
Pierre Nahon
HÔPITAL BEAUJON
Claire Francoz 
François Durand
Richard Moreau
Pierre-Emmanuel Rautou
Emmanuel Weiss
HÔPITAL CLAUDE HURIEZ
Philippe Mathurin
Alexandre Louvet
Guillaume Lassailly
Sébastien Dharancy
Valérie Canva
HÔPITAL TENON
TBD
HÔPITAL PITIÉ SALPÊTRIÈRE 
Dominique Thabut
Filomena Conti
Olivier Scatton
Marika Rudler
RENNES UNIVERSITY HOSPITAL
Edouard Bardou-Jacquet
Pauline Houssel-Debry
Ludvine Legros
CHU TOULOUSE-PURPAN
Christophe Bureau 
Marie Angèle Robic

HÔPITAL PAUL BROUSSE
Faouzi Saliba
Didier Samuel
Audrey Coilly
Sophie Caroline Sacleux

08. GEORGIA
GEORGIAN NATIONAL
HEPATOBILIARY CENTER
V Katsarava
Gocha Barbakadze

09. GERMANY
AACHEN UNIVERSITY HOSPITAL 
Christian Trautwein
Alexander Koch
Pavel Strnad
Tony Bruns
CHARITÉ UNIVERSITY HOSPITAL
Cornelius Engelmann
Robert Öellinger
UNIVERSITY OF BONN
Christian Jansen
Michael Praktiknjo
DUSSELDORF UNIVERSITY HOSPITAL
Dieter Häussinger (Emeritus) 
UNIVERSITY HOSPITAL OF ESSEN
Christian Lange
Heiner Wedemeyer
J W GOETHE UNIVERSITY HOSPITAL
Stefan Zeuzem
Jonel Trebicka
Frank Uschner
Robert Shierwagen 
Sabine Klein

UNIVERSITY HOSPITAL OF FREIBURG 
Robert Thimme
Dominik Bettinger
UNIVERSITY HOSPITAL
HALLE-WITTENBERG
TBD
Cristina Ripoll
HAMBURG-EPPENDORF
UNIVERSITY HOSPITAL
Daniel Benten
Ste�en Fischer
Peter Hübner
HANNOVER MEDICAL SCHOOL 
Richard Taubert
Benjamin Maassoumy
Markus Busch
Florian Vondran
UNIVERSITY HOSPITAL
OF HEIDELBERG
Christian Rupp
Uta Merle
Arianeb Mehrabi
SAARLAND UNIVERSITY MEDICAL CENTER
Frank Lammert
Matthias Reichert
JENA UNIVERSITY HOSPITAL
Philipp Reuken
Alexander Zipprich
Andreas Kortgen
Falk Rauchfuss
UNIVERSITY HOSPITAL LEIPZIG 
Thomas Berg
UNIVERSITY OF MAINZ HOSPITAL
Peter R. Galle 
Marcus-A. Wörns
Jens Mittler
Michael Nagel

POLICLINICO OF PALERMO
Vito di Marco
Vicenza Cavalruso
UNIVERSITY HOSPITAL OF MESSINA
Giovanni Raimondo
Irene Cacciola
Roberto Filomia
Gaia Gaccamo
Sergio Maimone
Carlo Saitta
UNIVERSITY OF ROME
Manuela Merli
AZIENDA OSPEDALIERA CITTÀ DELLA 
SALUTE E DELLA SCIENZA DI TORINO
Carlo Alessandria
Silvia Martini
Antonio Ottobrelli
Daniela Campion
INTERNAL MEDICINE.
UNIVERSITY OF UDINE
Pierluigi Toniutto
Davide Bitetto
Ezio Fornasiere
Elisa Fumolo
UNIVERSITY OF VERONA. LIVER UNIT
Davide Sacerdoti

15. LATVIA
RIGA EAST UNIVERSITY HOSPITAL
Ieva Tolmane

16. LITHUANIA
HOSPITAL OF LITHUANIAN UNIVERSITY 
OF KAUNAS
Laimas Virginijus Jonaitis
SIAULIAI HOSPITAL
Gitana Acute

17. LUXEMBOURG
CENTRE HOSPITALIER DE LUXEMBOURG
Verónica Prado

18. THE NETHERLANDS
LEIDEN UNIVERSITY MEDICAL CENTER
Minneke J Coenraad
Jelte Schaapman
ERASMUS UNIVERSITY MEDICAL
CENTER ROTTERDAM
Rob de Man
Caroline den Hoed
Wojtek Polak

19. NORWAY
OSLO UNIVERSITY HOSPITAL
Zbigniew Konopski
John Willy Haukeland
Vikas Kumar Sarna
Håvard Midgard

20. POLAND
MEDICAL UNIVERSITY OF WARSAW
Marcin Krawczyk
Krzysztof Zieniewicz
Piotr Milkiewicz
POMERIAN MEDICAL UNIVERSITY
Anna Borón Kaczmarska

21. PORTUGAL
CENTRO HOSPITALAR LISBOA NORTE
Rui Marinho
Rui Palma
Paula Guerreiro

MUNICH UNIVERSITY HOSPITAL 
Alexander Gerbes
Markus Guba
Christophe Berg
MÜNSTER UNIVERSITY HOSPITAL 
Hartmut Schmidt
UNIVERSITY HOSPITAL OF MAGDEBURG
TBD
UNIVERSITY HOSPITAL WÜRZBURG 
Andreas Geier
Oliver Göetze

10. GREECE
LAIKO GENERAL HOSPITAL OF ATHENS
George Papatheodoridis

11. HUNGARY
UNIVERSITY OF DEBRECEN
Mária Papp
Zsusanna Vitalis
István Tornaí
Tamas Tornai
Boglçarka Balogh

12. ICELAND
LANDSPITALI UNIVERSITY HOSPITAL
Sigurdur Olafsson

13. IRELAND
ST VINCENT'S UNIVERSITY HOSPITAL
Aiden McCormick
Yvonne McGarry

14. ITALY
DEPARTMENT OF MEDICAL AND 
SURGICAL SCIENCES, UNIVERSITY OF 
BOLOGNA
Mauro Bernardi
Paolo Caraceni
Maria Cristina Morelli
Marco Domenicali
Maurizio Baldassarre
Giacomo Zaccherini
Manuel Tufoni
ASL BRINDISI
Pietro Gatti
Vincenzo Bocaccio
Emanuela Ciracì
Rosaria Martina
Roberto Italia
Valeria Rollo
Vincenzo Valiani
OSPEDALE NIGUARDA
Luca Saverio Belli 
Chiara Mazzarelli
POLICLINICO SAN DONATO.
UNIV. OF MILAN
TBD
AZIENDA OSPEDALIERA DI PADOVA
Paolo Angeli
Alessandra Brocca
Marco Di Pascoli
Chiara Formentin
Carmine Gambino
Andrea Martini
Sara Montagnese
Salvatore Piano
Antonella Romano
Antonietta Sticca
Marta Tonon

CENTRO HOSPITALAR UNIVERSITÁRIO 
DO PORTO
Filipe Nery
Alexandre Pinto
Miguel Ricardo
Diana Valadares
CHTMAD VILA REAL
José A Presa Ramos
Joanna Calvâo
Monica Mesquita
CURRY CABRAL HOSPITAL
Filipe S. Cardoso
Luis Bagulho
Nuno Germano
Rui Pereira
HOSPITAL SANTA LUZIA
Rogerio Corga

22. SLOVAK REPUBLIC
PAVOL JOZEF SAFARIK
UNIVERSITY IN KOSICE
Peter Jarcuska
Martin Janicko
Jakub Gazda
ROOSEVELT UNIVERSITY HOSPITAL
BANSKA BYSTRICA
Lubomir Skladany
Svetlana Adamcova Selcanova
Daniela Jancekova
Pavol Molčan
Ján Strachan

23. SPAIN
HOSPITAL UNIVERSITARI GERMANS 
TRIAS I PUJOL
Rosa Mª Morillas
Alba Ardevol
Helena Masnou

 Name Site City Country

 Agustin Albillos Hospital Universitario Ramon y Cajal Madrid Spain
 Carlo Alessandria San Giovanni Battista Hospital-University of Turin Turin Italy
 Paolo Angeli University of Padova, Padova Padova Italy
 William Bernal King's College Hospital London United Kingdom
 Paolo Caraceni Policlinico S Orsola-Malpighi Bologna Italy
 Christophe Duvoux Henri Mondor University Hospital Créteil France
 Javier Fernandez Hospital Clínic Barcelona Spain
 Thierry Gustot Erasme University Hospital Bruxelles Belgium
 Wim Laleman Gasthuisberg University Hospital Leuven Belgium
 Lise Lotte Gluud Copenhagen University Hospital Hvidovre Copenhagen Denmark
 Raj Mookerjee Royal Free Hospital London United Kingdom
 Maria Papp University of Debrecen Debrecen Hungary
 Marco Pavesi EF Clif Barcelona Spain
 Pierre Emmanuel Rautou Hôpital Beaujon Clichy France
 Thomas Reinberger AKH University Hospital Wien Austria
 Christian Trautwein Aachen University Hospital Aachen Germany
 Jonel Trebicka JW Goethe University Hospital Frankfurt Germany
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EASL Clif CONSORTIUM
STEERING COMMITTEE

HOSPITAL CLINIC UNIVERSITARI
DE BARCELONA
Pere Ginès
Javier Fernández
Constantino Fondevila
Elisa Pose
Manuel Morales Ruiz
HOSPITAL DE LA SANTA CREU I SANT PAU
Germán Soriano
Eva Roman
Maria Poca Sans
HOSPITAL UNIVERSITARI VALL D'HEBRON
Víctor Vargas
Joan Genescà
Macarena Simon-Talero
HOSPITAL UNIVERSITARIO REINA SOFÍA
Manuel de la Mata
Patricia Aguilar Melero
José Luis Montero Álvarez
HOSPITAL UNIVERSITARI BELLVITGE
José Castellote
Alberto Navarrete
HOSPITAL UNIVERSITARIO
RAMÓN Y CAJAL
Agustín Albillos
Miguel Rodríguez-Gandía
HOSPITAL GENERAL UNIVERSITARIO
GREGORIO MARAÑÓN
Rafael Bañares
María Vega Catalina
Luís Ibáñez
Ana Clemente
Diego Rincón
CLINICA UNIVERSITARIA NAVARRA
Jorge Quiroga
HOSPITAL VIRGEN DEL ROCÍO
Manuel Romero Gómez
Javier Ampuero
Javier Padillo

24. SWEDEN
LINKÖPIN UNIVERSITY HOSPITAL
TBD
SAHLGRENSKA UNIVERSITY HOSPITAL
Maria Antonella Burza
Anna Cederbog

25. SWITZERLAND
INSELSPITAL BERNE
Jean François Dufour
Annalisa Berzigotti
UNIVERSITY HOSPITAL OF GENEVE
Laurent Spahr
Christian Toso
Giulia Magini
LAUSANNE UNIVERSITY HOSPITAL
Pierre Deltenre
Artru Florent
ST GALL CANTONAL HOSPITAL
David Semela
UNIVERSITY HOSPITAL BASEL
Christine Bernsmeier
ZÜRICH UNIVERSITY HOSPITAL
Beat Mühlhaupt
UNIVERSITÀ DELLA SVIZZERA ITALIANA
Andrea de Gottardi
Roberto di Donato 

26. TURKEY
ANKARA UNIVERSITY FACULTY
OF MEDICINE
Ramazan Idilman
Zeynep Melekoglu Ellik
MARMARA UNIVERSITY
SCHOOL OF MEDICINE 
Osman Ozdogan
Coşkun Demirtaş

Ilkay Ergenç
Caglayan Keklikkiran
KARADENIZ SCHOOL OF MEDICINE
Mehmet Arslan
SARKAYA UNIVERSITY SCHOOL
OF MEDICINE
Aydin Seref Köksal 

27. UKRAINE
IVANO-FRANKIVSK NATIONAL 
MEDICAL UNIVERSITY
Virstyk Nataliya
Oleg Virstyuk

28. UNITED KINGDOM
UNIVERSITY HOSPITALS BIRMINGHAM
Ahmed Elsharkawy
Abhishek Chauhab
Neil Rajoriya
GLASGOW ROYAL INFIRMARY
Ewan Forrest
IMPERIAL COLLEGE
Mark Thursz
Nikhil Vergis
KING'S COLLEGE HOSPITAL
William Bernal
Mark McPhail
Vishal Patel
Debbie Shawcross
LEEDS TEACHING HOSPITAL
Joanna Moore
Richard Parker
UNIVERSITY COLLEGE LONDON
AND ROYAL FREE HOSPITAL
Rajiv Jalan
Rachel Westbrook
Raj Mookerjee

Gautam Mehta
Jane Macnaughtan
UNIVERSITY HOSPITALS NOTTINGHAM
Stephen Ryder 
Guru Aithal
Aloysious Aravinthan
Peter Eddowes
Neil Guha
Martin James
Suresh Venkatchalapathy
Emilie Wilkes 
PLYMOUTH HOSPITAL TRUST 
Juan Acevedo 
Matthew Cramp
QUEEN ALEXANDRA HOSPITAL
Richard Aspinall
Joanna Dowman
Andrew Fowell
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Dominique Thabut
Filomena Conti
Olivier Scatton
Marika Rudler
RENNES UNIVERSITY HOSPITAL
Edouard Bardou-Jacquet
Pauline Houssel-Debry
Ludvine Legros
CHU TOULOUSE-PURPAN
Christophe Bureau 
Marie Angèle Robic

HÔPITAL PAUL BROUSSE
Faouzi Saliba
Didier Samuel
Audrey Coilly
Sophie Caroline Sacleux

08. GEORGIA
GEORGIAN NATIONAL
HEPATOBILIARY CENTER
V Katsarava
Gocha Barbakadze

09. GERMANY
AACHEN UNIVERSITY HOSPITAL 
Christian Trautwein
Alexander Koch
Pavel Strnad
Tony Bruns
CHARITÉ UNIVERSITY HOSPITAL
Cornelius Engelmann
Robert Öellinger
UNIVERSITY OF BONN
Christian Jansen
Michael Praktiknjo
DUSSELDORF UNIVERSITY HOSPITAL
Dieter Häussinger (Emeritus) 
UNIVERSITY HOSPITAL OF ESSEN
Christian Lange
Heiner Wedemeyer
J W GOETHE UNIVERSITY HOSPITAL
Stefan Zeuzem
Jonel Trebicka
Frank Uschner
Robert Shierwagen 
Sabine Klein

UNIVERSITY HOSPITAL OF FREIBURG 
Robert Thimme
Dominik Bettinger
UNIVERSITY HOSPITAL
HALLE-WITTENBERG
TBD
Cristina Ripoll
HAMBURG-EPPENDORF
UNIVERSITY HOSPITAL
Daniel Benten
Ste�en Fischer
Peter Hübner
HANNOVER MEDICAL SCHOOL 
Richard Taubert
Benjamin Maassoumy
Markus Busch
Florian Vondran
UNIVERSITY HOSPITAL
OF HEIDELBERG
Christian Rupp
Uta Merle
Arianeb Mehrabi
SAARLAND UNIVERSITY MEDICAL CENTER
Frank Lammert
Matthias Reichert
JENA UNIVERSITY HOSPITAL
Philipp Reuken
Alexander Zipprich
Andreas Kortgen
Falk Rauchfuss
UNIVERSITY HOSPITAL LEIPZIG 
Thomas Berg
UNIVERSITY OF MAINZ HOSPITAL
Peter R. Galle 
Marcus-A. Wörns
Jens Mittler
Michael Nagel

POLICLINICO OF PALERMO
Vito di Marco
Vicenza Cavalruso
UNIVERSITY HOSPITAL OF MESSINA
Giovanni Raimondo
Irene Cacciola
Roberto Filomia
Gaia Gaccamo
Sergio Maimone
Carlo Saitta
UNIVERSITY OF ROME
Manuela Merli
AZIENDA OSPEDALIERA CITTÀ DELLA 
SALUTE E DELLA SCIENZA DI TORINO
Carlo Alessandria
Silvia Martini
Antonio Ottobrelli
Daniela Campion
INTERNAL MEDICINE.
UNIVERSITY OF UDINE
Pierluigi Toniutto
Davide Bitetto
Ezio Fornasiere
Elisa Fumolo
UNIVERSITY OF VERONA. LIVER UNIT
Davide Sacerdoti

15. LATVIA
RIGA EAST UNIVERSITY HOSPITAL
Ieva Tolmane

16. LITHUANIA
HOSPITAL OF LITHUANIAN UNIVERSITY 
OF KAUNAS
Laimas Virginijus Jonaitis
SIAULIAI HOSPITAL
Gitana Acute

17. LUXEMBOURG
CENTRE HOSPITALIER DE LUXEMBOURG
Verónica Prado

18. THE NETHERLANDS
LEIDEN UNIVERSITY MEDICAL CENTER
Minneke J Coenraad
Jelte Schaapman
ERASMUS UNIVERSITY MEDICAL
CENTER ROTTERDAM
Rob de Man
Caroline den Hoed
Wojtek Polak

19. NORWAY
OSLO UNIVERSITY HOSPITAL
Zbigniew Konopski
John Willy Haukeland
Vikas Kumar Sarna
Håvard Midgard

20. POLAND
MEDICAL UNIVERSITY OF WARSAW
Marcin Krawczyk
Krzysztof Zieniewicz
Piotr Milkiewicz
POMERIAN MEDICAL UNIVERSITY
Anna Borón Kaczmarska

21. PORTUGAL
CENTRO HOSPITALAR LISBOA NORTE
Rui Marinho
Rui Palma
Paula Guerreiro

MUNICH UNIVERSITY HOSPITAL 
Alexander Gerbes
Markus Guba
Christophe Berg
MÜNSTER UNIVERSITY HOSPITAL 
Hartmut Schmidt
UNIVERSITY HOSPITAL OF MAGDEBURG
TBD
UNIVERSITY HOSPITAL WÜRZBURG 
Andreas Geier
Oliver Göetze

10. GREECE
LAIKO GENERAL HOSPITAL OF ATHENS
George Papatheodoridis

11. HUNGARY
UNIVERSITY OF DEBRECEN
Mária Papp
Zsusanna Vitalis
István Tornaí
Tamas Tornai
Boglçarka Balogh

12. ICELAND
LANDSPITALI UNIVERSITY HOSPITAL
Sigurdur Olafsson

13. IRELAND
ST VINCENT'S UNIVERSITY HOSPITAL
Aiden McCormick
Yvonne McGarry

14. ITALY
DEPARTMENT OF MEDICAL AND 
SURGICAL SCIENCES, UNIVERSITY OF 
BOLOGNA
Mauro Bernardi
Paolo Caraceni
Maria Cristina Morelli
Marco Domenicali
Maurizio Baldassarre
Giacomo Zaccherini
Manuel Tufoni
ASL BRINDISI
Pietro Gatti
Vincenzo Bocaccio
Emanuela Ciracì
Rosaria Martina
Roberto Italia
Valeria Rollo
Vincenzo Valiani
OSPEDALE NIGUARDA
Luca Saverio Belli 
Chiara Mazzarelli
POLICLINICO SAN DONATO.
UNIV. OF MILAN
TBD
AZIENDA OSPEDALIERA DI PADOVA
Paolo Angeli
Alessandra Brocca
Marco Di Pascoli
Chiara Formentin
Carmine Gambino
Andrea Martini
Sara Montagnese
Salvatore Piano
Antonella Romano
Antonietta Sticca
Marta Tonon

CENTRO HOSPITALAR UNIVERSITÁRIO 
DO PORTO
Filipe Nery
Alexandre Pinto
Miguel Ricardo
Diana Valadares
CHTMAD VILA REAL
José A Presa Ramos
Joanna Calvâo
Monica Mesquita
CURRY CABRAL HOSPITAL
Filipe S. Cardoso
Luis Bagulho
Nuno Germano
Rui Pereira
HOSPITAL SANTA LUZIA
Rogerio Corga

22. SLOVAK REPUBLIC
PAVOL JOZEF SAFARIK
UNIVERSITY IN KOSICE
Peter Jarcuska
Martin Janicko
Jakub Gazda
ROOSEVELT UNIVERSITY HOSPITAL
BANSKA BYSTRICA
Lubomir Skladany
Svetlana Adamcova Selcanova
Daniela Jancekova
Pavol Molčan
Ján Strachan

23. SPAIN
HOSPITAL UNIVERSITARI GERMANS 
TRIAS I PUJOL
Rosa Mª Morillas
Alba Ardevol
Helena Masnou
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5.1.2

THE EASL-Clif CONSORTIUM HOSPITAL
NETWORK AND ASSOCIATED INVESTIGATORS

HOSPITAL CLINIC UNIVERSITARI
DE BARCELONA
Pere Ginès
Javier Fernández
Constantino Fondevila
Elisa Pose
Manuel Morales Ruiz
HOSPITAL DE LA SANTA CREU I SANT PAU
Germán Soriano
Eva Roman
Maria Poca Sans
HOSPITAL UNIVERSITARI VALL D'HEBRON
Víctor Vargas
Joan Genescà
Macarena Simon-Talero
HOSPITAL UNIVERSITARIO REINA SOFÍA
Manuel de la Mata
Patricia Aguilar Melero
José Luis Montero Álvarez
HOSPITAL UNIVERSITARI BELLVITGE
José Castellote
Alberto Navarrete
HOSPITAL UNIVERSITARIO
RAMÓN Y CAJAL
Agustín Albillos
Miguel Rodríguez-Gandía
HOSPITAL GENERAL UNIVERSITARIO
GREGORIO MARAÑÓN
Rafael Bañares
María Vega Catalina
Luís Ibáñez
Ana Clemente
Diego Rincón
CLINICA UNIVERSITARIA NAVARRA
Jorge Quiroga
HOSPITAL VIRGEN DEL ROCÍO
Manuel Romero Gómez
Javier Ampuero
Javier Padillo

24. SWEDEN
LINKÖPIN UNIVERSITY HOSPITAL
TBD
SAHLGRENSKA UNIVERSITY HOSPITAL
Maria Antonella Burza
Anna Cederbog

25. SWITZERLAND
INSELSPITAL BERNE
Jean François Dufour
Annalisa Berzigotti
UNIVERSITY HOSPITAL OF GENEVE
Laurent Spahr
Christian Toso
Giulia Magini
LAUSANNE UNIVERSITY HOSPITAL
Pierre Deltenre
Artru Florent
ST GALL CANTONAL HOSPITAL
David Semela
UNIVERSITY HOSPITAL BASEL
Christine Bernsmeier
ZÜRICH UNIVERSITY HOSPITAL
Beat Mühlhaupt
UNIVERSITÀ DELLA SVIZZERA ITALIANA
Andrea de Gottardi
Roberto di Donato 

26. TURKEY
ANKARA UNIVERSITY FACULTY
OF MEDICINE
Ramazan Idilman
Zeynep Melekoglu Ellik
MARMARA UNIVERSITY
SCHOOL OF MEDICINE 
Osman Ozdogan
Coşkun Demirtaş

Ilkay Ergenç
Caglayan Keklikkiran
KARADENIZ SCHOOL OF MEDICINE
Mehmet Arslan
SARKAYA UNIVERSITY SCHOOL
OF MEDICINE
Aydin Seref Köksal 

27. UKRAINE
IVANO-FRANKIVSK NATIONAL 
MEDICAL UNIVERSITY
Virstyk Nataliya
Oleg Virstyuk

28. UNITED KINGDOM
UNIVERSITY HOSPITALS BIRMINGHAM
Ahmed Elsharkawy
Abhishek Chauhab
Neil Rajoriya
GLASGOW ROYAL INFIRMARY
Ewan Forrest
IMPERIAL COLLEGE
Mark Thursz
Nikhil Vergis
KING'S COLLEGE HOSPITAL
William Bernal
Mark McPhail
Vishal Patel
Debbie Shawcross
LEEDS TEACHING HOSPITAL
Joanna Moore
Richard Parker
UNIVERSITY COLLEGE LONDON
AND ROYAL FREE HOSPITAL
Rajiv Jalan
Rachel Westbrook
Raj Mookerjee

Gautam Mehta
Jane Macnaughtan
UNIVERSITY HOSPITALS NOTTINGHAM
Stephen Ryder 
Guru Aithal
Aloysious Aravinthan
Peter Eddowes
Neil Guha
Martin James
Suresh Venkatchalapathy
Emilie Wilkes 
PLYMOUTH HOSPITAL TRUST 
Juan Acevedo 
Matthew Cramp
QUEEN ALEXANDRA HOSPITAL
Richard Aspinall
Joanna Dowman
Andrew Fowell

   CENTRES BY COUNTRY 



01. AUSTRIA
MEDICAL UNIVERSITY OF GRAZ
Rudolf Stauber
Vanesa Stadlbauer
Peter Schemmer
Peter Fickert
Marco Thomas
TIROL KLINIKEN, ACAD. TEACHING 
HOSPITAL HALLINTERNAL MEDICINE
Heinz Zoller
Klemens Zotter
Markus Niederreiter
Maria E�engerger
KLAGENFURT AM WÖRTHESEE 
HOSPITAL
Markus Peck Radosavljevic
Simona Bota
Florian Hucke
MEDICAL UNIVERSITY OF VIENNA 
Thomas Reiberger
Gabriela Berlakovitch
Bernhard Rössler
Mattias Mandorfer

02. BELGIUM
C.U.B. HÔPITAL ERASME
Thierry Gustot
Christophe Moreno
Françoise Smits

UNIVERSITY HOSPITAL ANTWERP
Sven Francque
Luisa Vonghia
Thomas Vanwolleghem
GHENT UNIVERSITY HOSPITAL
Hans Van Vlierberghe
Helena Degroote
Anja Geerts
Xavier Verhelst
UZ LEUVEN
Frederik Nevens
Wim Laleman
Jacques Pirenne
Hannelie Korf
Rita Furtado Feio

03. CROATIA
UNIVERSITY HOSPITAL DUBRAVA
Ivica Grgurevic
ZAGREB UNIVERSITY HOSPITAL
Irena Hrstic

04. CZECH REPUBLIC
INSTITUTE FOR CLINICAL
AND EXPERIMENTAL MEDICINE
Jan Sperl
Pavel Taimr
Sona Frankova

05. DENMARK
AARHUS UNIVERSITY HOSPITAL
Henning Groenbaek
Hendrik Vilstrup
Niels Kristian AAgaard
Marianne Vonsild
Karen Louise Thomsen
RIGSHOSPITALET
Fin Stolze Larsen
Christian Mortensen
HVIDOVRE UNIVERSITY HOSPITAL
Flemming Bendtsen
Lise Lotte Gluud
Troels MalkeBusk
Soren Møller
NYKOEBING FALSTER HOSPITAL
Stig Bondesen
ODENSE UNIVERSITY HOSPITAL
Aleksander Krag

06. ESTONIA
WEST TALLIN CENTRAL HOSPITAL
Vadim Brjalin 
Külliki Suurmaa

07. FRANCE
CHU AMIENS –PICARDIE
Nguyen-Khac 
CHU ANGERS
Frédéric Oberti

HÔPITAL HENRI MONDOR
François Duvoux
Jean Philippe Richardet
HÔPITAL MINJOZ
Thierry Thevenot
Delphine Weil-Verhoeven
Jean Paul Cervoni
HÔPITAL AVICENNE BOBIGNY 
Dominique Roulot
HÔPITAL JEAN VERDIER
Pierre Nahon
HÔPITAL BEAUJON
Claire Francoz 
François Durand
Richard Moreau
Pierre-Emmanuel Rautou
Emmanuel Weiss
HÔPITAL CLAUDE HURIEZ
Philippe Mathurin
Alexandre Louvet
Guillaume Lassailly
Sébastien Dharancy
Valérie Canva
HÔPITAL TENON
TBD
HÔPITAL PITIÉ SALPÊTRIÈRE 
Dominique Thabut
Filomena Conti
Olivier Scatton
Marika Rudler
RENNES UNIVERSITY HOSPITAL
Edouard Bardou-Jacquet
Pauline Houssel-Debry
Ludvine Legros
CHU TOULOUSE-PURPAN
Christophe Bureau 
Marie Angèle Robic

HÔPITAL PAUL BROUSSE
Faouzi Saliba
Didier Samuel
Audrey Coilly
Sophie Caroline Sacleux

08. GEORGIA
GEORGIAN NATIONAL
HEPATOBILIARY CENTER
V Katsarava
Gocha Barbakadze

09. GERMANY
AACHEN UNIVERSITY HOSPITAL 
Christian Trautwein
Alexander Koch
Pavel Strnad
Tony Bruns
CHARITÉ UNIVERSITY HOSPITAL
Cornelius Engelmann
Robert Öellinger
UNIVERSITY OF BONN
Christian Jansen
Michael Praktiknjo
DUSSELDORF UNIVERSITY HOSPITAL
Dieter Häussinger (Emeritus) 
UNIVERSITY HOSPITAL OF ESSEN
Christian Lange
Heiner Wedemeyer
J W GOETHE UNIVERSITY HOSPITAL
Stefan Zeuzem
Jonel Trebicka
Frank Uschner
Robert Shierwagen 
Sabine Klein

UNIVERSITY HOSPITAL OF FREIBURG 
Robert Thimme
Dominik Bettinger
UNIVERSITY HOSPITAL
HALLE-WITTENBERG
TBD
Cristina Ripoll
HAMBURG-EPPENDORF
UNIVERSITY HOSPITAL
Daniel Benten
Ste�en Fischer
Peter Hübner
HANNOVER MEDICAL SCHOOL 
Richard Taubert
Benjamin Maassoumy
Markus Busch
Florian Vondran
UNIVERSITY HOSPITAL
OF HEIDELBERG
Christian Rupp
Uta Merle
Arianeb Mehrabi
SAARLAND UNIVERSITY MEDICAL CENTER
Frank Lammert
Matthias Reichert
JENA UNIVERSITY HOSPITAL
Philipp Reuken
Alexander Zipprich
Andreas Kortgen
Falk Rauchfuss
UNIVERSITY HOSPITAL LEIPZIG 
Thomas Berg
UNIVERSITY OF MAINZ HOSPITAL
Peter R. Galle 
Marcus-A. Wörns
Jens Mittler
Michael Nagel

POLICLINICO OF PALERMO
Vito di Marco
Vicenza Cavalruso
UNIVERSITY HOSPITAL OF MESSINA
Giovanni Raimondo
Irene Cacciola
Roberto Filomia
Gaia Gaccamo
Sergio Maimone
Carlo Saitta
UNIVERSITY OF ROME
Manuela Merli
AZIENDA OSPEDALIERA CITTÀ DELLA 
SALUTE E DELLA SCIENZA DI TORINO
Carlo Alessandria
Silvia Martini
Antonio Ottobrelli
Daniela Campion
INTERNAL MEDICINE.
UNIVERSITY OF UDINE
Pierluigi Toniutto
Davide Bitetto
Ezio Fornasiere
Elisa Fumolo
UNIVERSITY OF VERONA. LIVER UNIT
Davide Sacerdoti

15. LATVIA
RIGA EAST UNIVERSITY HOSPITAL
Ieva Tolmane

16. LITHUANIA
HOSPITAL OF LITHUANIAN UNIVERSITY 
OF KAUNAS
Laimas Virginijus Jonaitis
SIAULIAI HOSPITAL
Gitana Acute

17. LUXEMBOURG
CENTRE HOSPITALIER DE LUXEMBOURG
Verónica Prado

18. THE NETHERLANDS
LEIDEN UNIVERSITY MEDICAL CENTER
Minneke J Coenraad
Jelte Schaapman
ERASMUS UNIVERSITY MEDICAL
CENTER ROTTERDAM
Rob de Man
Caroline den Hoed
Wojtek Polak

19. NORWAY
OSLO UNIVERSITY HOSPITAL
Zbigniew Konopski
John Willy Haukeland
Vikas Kumar Sarna
Håvard Midgard

20. POLAND
MEDICAL UNIVERSITY OF WARSAW
Marcin Krawczyk
Krzysztof Zieniewicz
Piotr Milkiewicz
POMERIAN MEDICAL UNIVERSITY
Anna Borón Kaczmarska

21. PORTUGAL
CENTRO HOSPITALAR LISBOA NORTE
Rui Marinho
Rui Palma
Paula Guerreiro

MUNICH UNIVERSITY HOSPITAL 
Alexander Gerbes
Markus Guba
Christophe Berg
MÜNSTER UNIVERSITY HOSPITAL 
Hartmut Schmidt
UNIVERSITY HOSPITAL OF MAGDEBURG
TBD
UNIVERSITY HOSPITAL WÜRZBURG 
Andreas Geier
Oliver Göetze

10. GREECE
LAIKO GENERAL HOSPITAL OF ATHENS
George Papatheodoridis

11. HUNGARY
UNIVERSITY OF DEBRECEN
Mária Papp
Zsusanna Vitalis
István Tornaí
Tamas Tornai
Boglçarka Balogh

12. ICELAND
LANDSPITALI UNIVERSITY HOSPITAL
Sigurdur Olafsson

13. IRELAND
ST VINCENT'S UNIVERSITY HOSPITAL
Aiden McCormick
Yvonne McGarry

14. ITALY
DEPARTMENT OF MEDICAL AND 
SURGICAL SCIENCES, UNIVERSITY OF 
BOLOGNA
Mauro Bernardi
Paolo Caraceni
Maria Cristina Morelli
Marco Domenicali
Maurizio Baldassarre
Giacomo Zaccherini
Manuel Tufoni
ASL BRINDISI
Pietro Gatti
Vincenzo Bocaccio
Emanuela Ciracì
Rosaria Martina
Roberto Italia
Valeria Rollo
Vincenzo Valiani
OSPEDALE NIGUARDA
Luca Saverio Belli 
Chiara Mazzarelli
POLICLINICO SAN DONATO.
UNIV. OF MILAN
TBD
AZIENDA OSPEDALIERA DI PADOVA
Paolo Angeli
Alessandra Brocca
Marco Di Pascoli
Chiara Formentin
Carmine Gambino
Andrea Martini
Sara Montagnese
Salvatore Piano
Antonella Romano
Antonietta Sticca
Marta Tonon

CENTRO HOSPITALAR UNIVERSITÁRIO 
DO PORTO
Filipe Nery
Alexandre Pinto
Miguel Ricardo
Diana Valadares
CHTMAD VILA REAL
José A Presa Ramos
Joanna Calvâo
Monica Mesquita
CURRY CABRAL HOSPITAL
Filipe S. Cardoso
Luis Bagulho
Nuno Germano
Rui Pereira
HOSPITAL SANTA LUZIA
Rogerio Corga

22. SLOVAK REPUBLIC
PAVOL JOZEF SAFARIK
UNIVERSITY IN KOSICE
Peter Jarcuska
Martin Janicko
Jakub Gazda
ROOSEVELT UNIVERSITY HOSPITAL
BANSKA BYSTRICA
Lubomir Skladany
Svetlana Adamcova Selcanova
Daniela Jancekova
Pavol Molčan
Ján Strachan

23. SPAIN
HOSPITAL UNIVERSITARI GERMANS 
TRIAS I PUJOL
Rosa Mª Morillas
Alba Ardevol
Helena Masnou
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HOSPITAL CLINIC UNIVERSITARI
DE BARCELONA
Pere Ginès
Javier Fernández
Constantino Fondevila
Elisa Pose
Manuel Morales Ruiz
HOSPITAL DE LA SANTA CREU I SANT PAU
Germán Soriano
Eva Roman
Maria Poca Sans
HOSPITAL UNIVERSITARI VALL D'HEBRON
Víctor Vargas
Joan Genescà
Macarena Simon-Talero
HOSPITAL UNIVERSITARIO REINA SOFÍA
Manuel de la Mata
Patricia Aguilar Melero
José Luis Montero Álvarez
HOSPITAL UNIVERSITARI BELLVITGE
José Castellote
Alberto Navarrete
HOSPITAL UNIVERSITARIO
RAMÓN Y CAJAL
Agustín Albillos
Miguel Rodríguez-Gandía
HOSPITAL GENERAL UNIVERSITARIO
GREGORIO MARAÑÓN
Rafael Bañares
María Vega Catalina
Luís Ibáñez
Ana Clemente
Diego Rincón
CLINICA UNIVERSITARIA NAVARRA
Jorge Quiroga
HOSPITAL VIRGEN DEL ROCÍO
Manuel Romero Gómez
Javier Ampuero
Javier Padillo

24. SWEDEN
LINKÖPIN UNIVERSITY HOSPITAL
TBD
SAHLGRENSKA UNIVERSITY HOSPITAL
Maria Antonella Burza
Anna Cederbog

25. SWITZERLAND
INSELSPITAL BERNE
Jean François Dufour
Annalisa Berzigotti
UNIVERSITY HOSPITAL OF GENEVE
Laurent Spahr
Christian Toso
Giulia Magini
LAUSANNE UNIVERSITY HOSPITAL
Pierre Deltenre
Artru Florent
ST GALL CANTONAL HOSPITAL
David Semela
UNIVERSITY HOSPITAL BASEL
Christine Bernsmeier
ZÜRICH UNIVERSITY HOSPITAL
Beat Mühlhaupt
UNIVERSITÀ DELLA SVIZZERA ITALIANA
Andrea de Gottardi
Roberto di Donato 

26. TURKEY
ANKARA UNIVERSITY FACULTY
OF MEDICINE
Ramazan Idilman
Zeynep Melekoglu Ellik
MARMARA UNIVERSITY
SCHOOL OF MEDICINE 
Osman Ozdogan
Coşkun Demirtaş

Ilkay Ergenç
Caglayan Keklikkiran
KARADENIZ SCHOOL OF MEDICINE
Mehmet Arslan
SARKAYA UNIVERSITY SCHOOL
OF MEDICINE
Aydin Seref Köksal 

27. UKRAINE
IVANO-FRANKIVSK NATIONAL 
MEDICAL UNIVERSITY
Virstyk Nataliya
Oleg Virstyuk

28. UNITED KINGDOM
UNIVERSITY HOSPITALS BIRMINGHAM
Ahmed Elsharkawy
Abhishek Chauhab
Neil Rajoriya
GLASGOW ROYAL INFIRMARY
Ewan Forrest
IMPERIAL COLLEGE
Mark Thursz
Nikhil Vergis
KING'S COLLEGE HOSPITAL
William Bernal
Mark McPhail
Vishal Patel
Debbie Shawcross
LEEDS TEACHING HOSPITAL
Joanna Moore
Richard Parker
UNIVERSITY COLLEGE LONDON
AND ROYAL FREE HOSPITAL
Rajiv Jalan
Rachel Westbrook
Raj Mookerjee

Gautam Mehta
Jane Macnaughtan
UNIVERSITY HOSPITALS NOTTINGHAM
Stephen Ryder 
Guru Aithal
Aloysious Aravinthan
Peter Eddowes
Neil Guha
Martin James
Suresh Venkatchalapathy
Emilie Wilkes 
PLYMOUTH HOSPITAL TRUST 
Juan Acevedo 
Matthew Cramp
QUEEN ALEXANDRA HOSPITAL
Richard Aspinall
Joanna Dowman
Andrew Fowell



01. AUSTRIA
MEDICAL UNIVERSITY OF GRAZ
Rudolf Stauber
Vanesa Stadlbauer
Peter Schemmer
Peter Fickert
Marco Thomas
TIROL KLINIKEN, ACAD. TEACHING 
HOSPITAL HALLINTERNAL MEDICINE
Heinz Zoller
Klemens Zotter
Markus Niederreiter
Maria E�engerger
KLAGENFURT AM WÖRTHESEE 
HOSPITAL
Markus Peck Radosavljevic
Simona Bota
Florian Hucke
MEDICAL UNIVERSITY OF VIENNA 
Thomas Reiberger
Gabriela Berlakovitch
Bernhard Rössler
Mattias Mandorfer

02. BELGIUM
C.U.B. HÔPITAL ERASME
Thierry Gustot
Christophe Moreno
Françoise Smits

UNIVERSITY HOSPITAL ANTWERP
Sven Francque
Luisa Vonghia
Thomas Vanwolleghem
GHENT UNIVERSITY HOSPITAL
Hans Van Vlierberghe
Helena Degroote
Anja Geerts
Xavier Verhelst
UZ LEUVEN
Frederik Nevens
Wim Laleman
Jacques Pirenne
Hannelie Korf
Rita Furtado Feio

03. CROATIA
UNIVERSITY HOSPITAL DUBRAVA
Ivica Grgurevic
ZAGREB UNIVERSITY HOSPITAL
Irena Hrstic

04. CZECH REPUBLIC
INSTITUTE FOR CLINICAL
AND EXPERIMENTAL MEDICINE
Jan Sperl
Pavel Taimr
Sona Frankova

05. DENMARK
AARHUS UNIVERSITY HOSPITAL
Henning Groenbaek
Hendrik Vilstrup
Niels Kristian AAgaard
Marianne Vonsild
Karen Louise Thomsen
RIGSHOSPITALET
Fin Stolze Larsen
Christian Mortensen
HVIDOVRE UNIVERSITY HOSPITAL
Flemming Bendtsen
Lise Lotte Gluud
Troels MalkeBusk
Soren Møller
NYKOEBING FALSTER HOSPITAL
Stig Bondesen
ODENSE UNIVERSITY HOSPITAL
Aleksander Krag

06. ESTONIA
WEST TALLIN CENTRAL HOSPITAL
Vadim Brjalin 
Külliki Suurmaa

07. FRANCE
CHU AMIENS –PICARDIE
Nguyen-Khac 
CHU ANGERS
Frédéric Oberti

HÔPITAL HENRI MONDOR
François Duvoux
Jean Philippe Richardet
HÔPITAL MINJOZ
Thierry Thevenot
Delphine Weil-Verhoeven
Jean Paul Cervoni
HÔPITAL AVICENNE BOBIGNY 
Dominique Roulot
HÔPITAL JEAN VERDIER
Pierre Nahon
HÔPITAL BEAUJON
Claire Francoz 
François Durand
Richard Moreau
Pierre-Emmanuel Rautou
Emmanuel Weiss
HÔPITAL CLAUDE HURIEZ
Philippe Mathurin
Alexandre Louvet
Guillaume Lassailly
Sébastien Dharancy
Valérie Canva
HÔPITAL TENON
TBD
HÔPITAL PITIÉ SALPÊTRIÈRE 
Dominique Thabut
Filomena Conti
Olivier Scatton
Marika Rudler
RENNES UNIVERSITY HOSPITAL
Edouard Bardou-Jacquet
Pauline Houssel-Debry
Ludvine Legros
CHU TOULOUSE-PURPAN
Christophe Bureau 
Marie Angèle Robic

HÔPITAL PAUL BROUSSE
Faouzi Saliba
Didier Samuel
Audrey Coilly
Sophie Caroline Sacleux

08. GEORGIA
GEORGIAN NATIONAL
HEPATOBILIARY CENTER
V Katsarava
Gocha Barbakadze

09. GERMANY
AACHEN UNIVERSITY HOSPITAL 
Christian Trautwein
Alexander Koch
Pavel Strnad
Tony Bruns
CHARITÉ UNIVERSITY HOSPITAL
Cornelius Engelmann
Robert Öellinger
UNIVERSITY OF BONN
Christian Jansen
Michael Praktiknjo
DUSSELDORF UNIVERSITY HOSPITAL
Dieter Häussinger (Emeritus) 
UNIVERSITY HOSPITAL OF ESSEN
Christian Lange
Heiner Wedemeyer
J W GOETHE UNIVERSITY HOSPITAL
Stefan Zeuzem
Jonel Trebicka
Frank Uschner
Robert Shierwagen 
Sabine Klein

UNIVERSITY HOSPITAL OF FREIBURG 
Robert Thimme
Dominik Bettinger
UNIVERSITY HOSPITAL
HALLE-WITTENBERG
TBD
Cristina Ripoll
HAMBURG-EPPENDORF
UNIVERSITY HOSPITAL
Daniel Benten
Ste�en Fischer
Peter Hübner
HANNOVER MEDICAL SCHOOL 
Richard Taubert
Benjamin Maassoumy
Markus Busch
Florian Vondran
UNIVERSITY HOSPITAL
OF HEIDELBERG
Christian Rupp
Uta Merle
Arianeb Mehrabi
SAARLAND UNIVERSITY MEDICAL CENTER
Frank Lammert
Matthias Reichert
JENA UNIVERSITY HOSPITAL
Philipp Reuken
Alexander Zipprich
Andreas Kortgen
Falk Rauchfuss
UNIVERSITY HOSPITAL LEIPZIG 
Thomas Berg
UNIVERSITY OF MAINZ HOSPITAL
Peter R. Galle 
Marcus-A. Wörns
Jens Mittler
Michael Nagel

POLICLINICO OF PALERMO
Vito di Marco
Vicenza Cavalruso
UNIVERSITY HOSPITAL OF MESSINA
Giovanni Raimondo
Irene Cacciola
Roberto Filomia
Gaia Gaccamo
Sergio Maimone
Carlo Saitta
UNIVERSITY OF ROME
Manuela Merli
AZIENDA OSPEDALIERA CITTÀ DELLA 
SALUTE E DELLA SCIENZA DI TORINO
Carlo Alessandria
Silvia Martini
Antonio Ottobrelli
Daniela Campion
INTERNAL MEDICINE.
UNIVERSITY OF UDINE
Pierluigi Toniutto
Davide Bitetto
Ezio Fornasiere
Elisa Fumolo
UNIVERSITY OF VERONA. LIVER UNIT
Davide Sacerdoti

15. LATVIA
RIGA EAST UNIVERSITY HOSPITAL
Ieva Tolmane

16. LITHUANIA
HOSPITAL OF LITHUANIAN UNIVERSITY 
OF KAUNAS
Laimas Virginijus Jonaitis
SIAULIAI HOSPITAL
Gitana Acute

17. LUXEMBOURG
CENTRE HOSPITALIER DE LUXEMBOURG
Verónica Prado

18. THE NETHERLANDS
LEIDEN UNIVERSITY MEDICAL CENTER
Minneke J Coenraad
Jelte Schaapman
ERASMUS UNIVERSITY MEDICAL
CENTER ROTTERDAM
Rob de Man
Caroline den Hoed
Wojtek Polak

19. NORWAY
OSLO UNIVERSITY HOSPITAL
Zbigniew Konopski
John Willy Haukeland
Vikas Kumar Sarna
Håvard Midgard

20. POLAND
MEDICAL UNIVERSITY OF WARSAW
Marcin Krawczyk
Krzysztof Zieniewicz
Piotr Milkiewicz
POMERIAN MEDICAL UNIVERSITY
Anna Borón Kaczmarska

21. PORTUGAL
CENTRO HOSPITALAR LISBOA NORTE
Rui Marinho
Rui Palma
Paula Guerreiro

MUNICH UNIVERSITY HOSPITAL 
Alexander Gerbes
Markus Guba
Christophe Berg
MÜNSTER UNIVERSITY HOSPITAL 
Hartmut Schmidt
UNIVERSITY HOSPITAL OF MAGDEBURG
TBD
UNIVERSITY HOSPITAL WÜRZBURG 
Andreas Geier
Oliver Göetze

10. GREECE
LAIKO GENERAL HOSPITAL OF ATHENS
George Papatheodoridis

11. HUNGARY
UNIVERSITY OF DEBRECEN
Mária Papp
Zsusanna Vitalis
István Tornaí
Tamas Tornai
Boglçarka Balogh

12. ICELAND
LANDSPITALI UNIVERSITY HOSPITAL
Sigurdur Olafsson

13. IRELAND
ST VINCENT'S UNIVERSITY HOSPITAL
Aiden McCormick
Yvonne McGarry

14. ITALY
DEPARTMENT OF MEDICAL AND 
SURGICAL SCIENCES, UNIVERSITY OF 
BOLOGNA
Mauro Bernardi
Paolo Caraceni
Maria Cristina Morelli
Marco Domenicali
Maurizio Baldassarre
Giacomo Zaccherini
Manuel Tufoni
ASL BRINDISI
Pietro Gatti
Vincenzo Bocaccio
Emanuela Ciracì
Rosaria Martina
Roberto Italia
Valeria Rollo
Vincenzo Valiani
OSPEDALE NIGUARDA
Luca Saverio Belli 
Chiara Mazzarelli
POLICLINICO SAN DONATO.
UNIV. OF MILAN
TBD
AZIENDA OSPEDALIERA DI PADOVA
Paolo Angeli
Alessandra Brocca
Marco Di Pascoli
Chiara Formentin
Carmine Gambino
Andrea Martini
Sara Montagnese
Salvatore Piano
Antonella Romano
Antonietta Sticca
Marta Tonon

CENTRO HOSPITALAR UNIVERSITÁRIO 
DO PORTO
Filipe Nery
Alexandre Pinto
Miguel Ricardo
Diana Valadares
CHTMAD VILA REAL
José A Presa Ramos
Joanna Calvâo
Monica Mesquita
CURRY CABRAL HOSPITAL
Filipe S. Cardoso
Luis Bagulho
Nuno Germano
Rui Pereira
HOSPITAL SANTA LUZIA
Rogerio Corga

22. SLOVAK REPUBLIC
PAVOL JOZEF SAFARIK
UNIVERSITY IN KOSICE
Peter Jarcuska
Martin Janicko
Jakub Gazda
ROOSEVELT UNIVERSITY HOSPITAL
BANSKA BYSTRICA
Lubomir Skladany
Svetlana Adamcova Selcanova
Daniela Jancekova
Pavol Molčan
Ján Strachan

23. SPAIN
HOSPITAL UNIVERSITARI GERMANS 
TRIAS I PUJOL
Rosa Mª Morillas
Alba Ardevol
Helena Masnou

SUMMARY OF ACTIVITIES 2020
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HOSPITAL CLINIC UNIVERSITARI
DE BARCELONA
Pere Ginès
Javier Fernández
Constantino Fondevila
Elisa Pose
Manuel Morales Ruiz
HOSPITAL DE LA SANTA CREU I SANT PAU
Germán Soriano
Eva Roman
Maria Poca Sans
HOSPITAL UNIVERSITARI VALL D'HEBRON
Víctor Vargas
Joan Genescà
Macarena Simon-Talero
HOSPITAL UNIVERSITARIO REINA SOFÍA
Manuel de la Mata
Patricia Aguilar Melero
José Luis Montero Álvarez
HOSPITAL UNIVERSITARI BELLVITGE
José Castellote
Alberto Navarrete
HOSPITAL UNIVERSITARIO
RAMÓN Y CAJAL
Agustín Albillos
Miguel Rodríguez-Gandía
HOSPITAL GENERAL UNIVERSITARIO
GREGORIO MARAÑÓN
Rafael Bañares
María Vega Catalina
Luís Ibáñez
Ana Clemente
Diego Rincón
CLINICA UNIVERSITARIA NAVARRA
Jorge Quiroga
HOSPITAL VIRGEN DEL ROCÍO
Manuel Romero Gómez
Javier Ampuero
Javier Padillo

24. SWEDEN
LINKÖPIN UNIVERSITY HOSPITAL
TBD
SAHLGRENSKA UNIVERSITY HOSPITAL
Maria Antonella Burza
Anna Cederbog

25. SWITZERLAND
INSELSPITAL BERNE
Jean François Dufour
Annalisa Berzigotti
UNIVERSITY HOSPITAL OF GENEVE
Laurent Spahr
Christian Toso
Giulia Magini
LAUSANNE UNIVERSITY HOSPITAL
Pierre Deltenre
Artru Florent
ST GALL CANTONAL HOSPITAL
David Semela
UNIVERSITY HOSPITAL BASEL
Christine Bernsmeier
ZÜRICH UNIVERSITY HOSPITAL
Beat Mühlhaupt
UNIVERSITÀ DELLA SVIZZERA ITALIANA
Andrea de Gottardi
Roberto di Donato 

26. TURKEY
ANKARA UNIVERSITY FACULTY
OF MEDICINE
Ramazan Idilman
Zeynep Melekoglu Ellik
MARMARA UNIVERSITY
SCHOOL OF MEDICINE 
Osman Ozdogan
Coşkun Demirtaş

Ilkay Ergenç
Caglayan Keklikkiran
KARADENIZ SCHOOL OF MEDICINE
Mehmet Arslan
SARKAYA UNIVERSITY SCHOOL
OF MEDICINE
Aydin Seref Köksal 

27. UKRAINE
IVANO-FRANKIVSK NATIONAL 
MEDICAL UNIVERSITY
Virstyk Nataliya
Oleg Virstyuk

28. UNITED KINGDOM
UNIVERSITY HOSPITALS BIRMINGHAM
Ahmed Elsharkawy
Abhishek Chauhab
Neil Rajoriya
GLASGOW ROYAL INFIRMARY
Ewan Forrest
IMPERIAL COLLEGE
Mark Thursz
Nikhil Vergis
KING'S COLLEGE HOSPITAL
William Bernal
Mark McPhail
Vishal Patel
Debbie Shawcross
LEEDS TEACHING HOSPITAL
Joanna Moore
Richard Parker
UNIVERSITY COLLEGE LONDON
AND ROYAL FREE HOSPITAL
Rajiv Jalan
Rachel Westbrook
Raj Mookerjee

Gautam Mehta
Jane Macnaughtan
UNIVERSITY HOSPITALS NOTTINGHAM
Stephen Ryder 
Guru Aithal
Aloysious Aravinthan
Peter Eddowes
Neil Guha
Martin James
Suresh Venkatchalapathy
Emilie Wilkes 
PLYMOUTH HOSPITAL TRUST 
Juan Acevedo 
Matthew Cramp
QUEEN ALEXANDRA HOSPITAL
Richard Aspinall
Joanna Dowman
Andrew Fowell



01. AUSTRIA
MEDICAL UNIVERSITY OF GRAZ
Rudolf Stauber
Vanesa Stadlbauer
Peter Schemmer
Peter Fickert
Marco Thomas
TIROL KLINIKEN, ACAD. TEACHING 
HOSPITAL HALLINTERNAL MEDICINE
Heinz Zoller
Klemens Zotter
Markus Niederreiter
Maria E�engerger
KLAGENFURT AM WÖRTHESEE 
HOSPITAL
Markus Peck Radosavljevic
Simona Bota
Florian Hucke
MEDICAL UNIVERSITY OF VIENNA 
Thomas Reiberger
Gabriela Berlakovitch
Bernhard Rössler
Mattias Mandorfer

02. BELGIUM
C.U.B. HÔPITAL ERASME
Thierry Gustot
Christophe Moreno
Françoise Smits

UNIVERSITY HOSPITAL ANTWERP
Sven Francque
Luisa Vonghia
Thomas Vanwolleghem
GHENT UNIVERSITY HOSPITAL
Hans Van Vlierberghe
Helena Degroote
Anja Geerts
Xavier Verhelst
UZ LEUVEN
Frederik Nevens
Wim Laleman
Jacques Pirenne
Hannelie Korf
Rita Furtado Feio

03. CROATIA
UNIVERSITY HOSPITAL DUBRAVA
Ivica Grgurevic
ZAGREB UNIVERSITY HOSPITAL
Irena Hrstic

04. CZECH REPUBLIC
INSTITUTE FOR CLINICAL
AND EXPERIMENTAL MEDICINE
Jan Sperl
Pavel Taimr
Sona Frankova

05. DENMARK
AARHUS UNIVERSITY HOSPITAL
Henning Groenbaek
Hendrik Vilstrup
Niels Kristian AAgaard
Marianne Vonsild
Karen Louise Thomsen
RIGSHOSPITALET
Fin Stolze Larsen
Christian Mortensen
HVIDOVRE UNIVERSITY HOSPITAL
Flemming Bendtsen
Lise Lotte Gluud
Troels MalkeBusk
Soren Møller
NYKOEBING FALSTER HOSPITAL
Stig Bondesen
ODENSE UNIVERSITY HOSPITAL
Aleksander Krag

06. ESTONIA
WEST TALLIN CENTRAL HOSPITAL
Vadim Brjalin 
Külliki Suurmaa

07. FRANCE
CHU AMIENS –PICARDIE
Nguyen-Khac 
CHU ANGERS
Frédéric Oberti

HÔPITAL HENRI MONDOR
François Duvoux
Jean Philippe Richardet
HÔPITAL MINJOZ
Thierry Thevenot
Delphine Weil-Verhoeven
Jean Paul Cervoni
HÔPITAL AVICENNE BOBIGNY 
Dominique Roulot
HÔPITAL JEAN VERDIER
Pierre Nahon
HÔPITAL BEAUJON
Claire Francoz 
François Durand
Richard Moreau
Pierre-Emmanuel Rautou
Emmanuel Weiss
HÔPITAL CLAUDE HURIEZ
Philippe Mathurin
Alexandre Louvet
Guillaume Lassailly
Sébastien Dharancy
Valérie Canva
HÔPITAL TENON
TBD
HÔPITAL PITIÉ SALPÊTRIÈRE 
Dominique Thabut
Filomena Conti
Olivier Scatton
Marika Rudler
RENNES UNIVERSITY HOSPITAL
Edouard Bardou-Jacquet
Pauline Houssel-Debry
Ludvine Legros
CHU TOULOUSE-PURPAN
Christophe Bureau 
Marie Angèle Robic

HÔPITAL PAUL BROUSSE
Faouzi Saliba
Didier Samuel
Audrey Coilly
Sophie Caroline Sacleux

08. GEORGIA
GEORGIAN NATIONAL
HEPATOBILIARY CENTER
V Katsarava
Gocha Barbakadze

09. GERMANY
AACHEN UNIVERSITY HOSPITAL 
Christian Trautwein
Alexander Koch
Pavel Strnad
Tony Bruns
CHARITÉ UNIVERSITY HOSPITAL
Cornelius Engelmann
Robert Öellinger
UNIVERSITY OF BONN
Christian Jansen
Michael Praktiknjo
DUSSELDORF UNIVERSITY HOSPITAL
Dieter Häussinger (Emeritus) 
UNIVERSITY HOSPITAL OF ESSEN
Christian Lange
Heiner Wedemeyer
J W GOETHE UNIVERSITY HOSPITAL
Stefan Zeuzem
Jonel Trebicka
Frank Uschner
Robert Shierwagen 
Sabine Klein

UNIVERSITY HOSPITAL OF FREIBURG 
Robert Thimme
Dominik Bettinger
UNIVERSITY HOSPITAL
HALLE-WITTENBERG
TBD
Cristina Ripoll
HAMBURG-EPPENDORF
UNIVERSITY HOSPITAL
Daniel Benten
Ste�en Fischer
Peter Hübner
HANNOVER MEDICAL SCHOOL 
Richard Taubert
Benjamin Maassoumy
Markus Busch
Florian Vondran
UNIVERSITY HOSPITAL
OF HEIDELBERG
Christian Rupp
Uta Merle
Arianeb Mehrabi
SAARLAND UNIVERSITY MEDICAL CENTER
Frank Lammert
Matthias Reichert
JENA UNIVERSITY HOSPITAL
Philipp Reuken
Alexander Zipprich
Andreas Kortgen
Falk Rauchfuss
UNIVERSITY HOSPITAL LEIPZIG 
Thomas Berg
UNIVERSITY OF MAINZ HOSPITAL
Peter R. Galle 
Marcus-A. Wörns
Jens Mittler
Michael Nagel

POLICLINICO OF PALERMO
Vito di Marco
Vicenza Cavalruso
UNIVERSITY HOSPITAL OF MESSINA
Giovanni Raimondo
Irene Cacciola
Roberto Filomia
Gaia Gaccamo
Sergio Maimone
Carlo Saitta
UNIVERSITY OF ROME
Manuela Merli
AZIENDA OSPEDALIERA CITTÀ DELLA 
SALUTE E DELLA SCIENZA DI TORINO
Carlo Alessandria
Silvia Martini
Antonio Ottobrelli
Daniela Campion
INTERNAL MEDICINE.
UNIVERSITY OF UDINE
Pierluigi Toniutto
Davide Bitetto
Ezio Fornasiere
Elisa Fumolo
UNIVERSITY OF VERONA. LIVER UNIT
Davide Sacerdoti

15. LATVIA
RIGA EAST UNIVERSITY HOSPITAL
Ieva Tolmane

16. LITHUANIA
HOSPITAL OF LITHUANIAN UNIVERSITY 
OF KAUNAS
Laimas Virginijus Jonaitis
SIAULIAI HOSPITAL
Gitana Acute

17. LUXEMBOURG
CENTRE HOSPITALIER DE LUXEMBOURG
Verónica Prado

18. THE NETHERLANDS
LEIDEN UNIVERSITY MEDICAL CENTER
Minneke J Coenraad
Jelte Schaapman
ERASMUS UNIVERSITY MEDICAL
CENTER ROTTERDAM
Rob de Man
Caroline den Hoed
Wojtek Polak

19. NORWAY
OSLO UNIVERSITY HOSPITAL
Zbigniew Konopski
John Willy Haukeland
Vikas Kumar Sarna
Håvard Midgard

20. POLAND
MEDICAL UNIVERSITY OF WARSAW
Marcin Krawczyk
Krzysztof Zieniewicz
Piotr Milkiewicz
POMERIAN MEDICAL UNIVERSITY
Anna Borón Kaczmarska

21. PORTUGAL
CENTRO HOSPITALAR LISBOA NORTE
Rui Marinho
Rui Palma
Paula Guerreiro

MUNICH UNIVERSITY HOSPITAL 
Alexander Gerbes
Markus Guba
Christophe Berg
MÜNSTER UNIVERSITY HOSPITAL 
Hartmut Schmidt
UNIVERSITY HOSPITAL OF MAGDEBURG
TBD
UNIVERSITY HOSPITAL WÜRZBURG 
Andreas Geier
Oliver Göetze

10. GREECE
LAIKO GENERAL HOSPITAL OF ATHENS
George Papatheodoridis

11. HUNGARY
UNIVERSITY OF DEBRECEN
Mária Papp
Zsusanna Vitalis
István Tornaí
Tamas Tornai
Boglçarka Balogh

12. ICELAND
LANDSPITALI UNIVERSITY HOSPITAL
Sigurdur Olafsson

13. IRELAND
ST VINCENT'S UNIVERSITY HOSPITAL
Aiden McCormick
Yvonne McGarry

14. ITALY
DEPARTMENT OF MEDICAL AND 
SURGICAL SCIENCES, UNIVERSITY OF 
BOLOGNA
Mauro Bernardi
Paolo Caraceni
Maria Cristina Morelli
Marco Domenicali
Maurizio Baldassarre
Giacomo Zaccherini
Manuel Tufoni
ASL BRINDISI
Pietro Gatti
Vincenzo Bocaccio
Emanuela Ciracì
Rosaria Martina
Roberto Italia
Valeria Rollo
Vincenzo Valiani
OSPEDALE NIGUARDA
Luca Saverio Belli 
Chiara Mazzarelli
POLICLINICO SAN DONATO.
UNIV. OF MILAN
TBD
AZIENDA OSPEDALIERA DI PADOVA
Paolo Angeli
Alessandra Brocca
Marco Di Pascoli
Chiara Formentin
Carmine Gambino
Andrea Martini
Sara Montagnese
Salvatore Piano
Antonella Romano
Antonietta Sticca
Marta Tonon

CENTRO HOSPITALAR UNIVERSITÁRIO 
DO PORTO
Filipe Nery
Alexandre Pinto
Miguel Ricardo
Diana Valadares
CHTMAD VILA REAL
José A Presa Ramos
Joanna Calvâo
Monica Mesquita
CURRY CABRAL HOSPITAL
Filipe S. Cardoso
Luis Bagulho
Nuno Germano
Rui Pereira
HOSPITAL SANTA LUZIA
Rogerio Corga

22. SLOVAK REPUBLIC
PAVOL JOZEF SAFARIK
UNIVERSITY IN KOSICE
Peter Jarcuska
Martin Janicko
Jakub Gazda
ROOSEVELT UNIVERSITY HOSPITAL
BANSKA BYSTRICA
Lubomir Skladany
Svetlana Adamcova Selcanova
Daniela Jancekova
Pavol Molčan
Ján Strachan

23. SPAIN
HOSPITAL UNIVERSITARI GERMANS 
TRIAS I PUJOL
Rosa Mª Morillas
Alba Ardevol
Helena Masnou
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HOSPITAL CLINIC UNIVERSITARI
DE BARCELONA
Pere Ginès
Javier Fernández
Constantino Fondevila
Elisa Pose
Manuel Morales Ruiz
HOSPITAL DE LA SANTA CREU I SANT PAU
Germán Soriano
Eva Roman
Maria Poca Sans
HOSPITAL UNIVERSITARI VALL D'HEBRON
Víctor Vargas
Joan Genescà
Macarena Simon-Talero
HOSPITAL UNIVERSITARIO REINA SOFÍA
Manuel de la Mata
Patricia Aguilar Melero
José Luis Montero Álvarez
HOSPITAL UNIVERSITARI BELLVITGE
José Castellote
Alberto Navarrete
HOSPITAL UNIVERSITARIO
RAMÓN Y CAJAL
Agustín Albillos
Miguel Rodríguez-Gandía
HOSPITAL GENERAL UNIVERSITARIO
GREGORIO MARAÑÓN
Rafael Bañares
María Vega Catalina
Luís Ibáñez
Ana Clemente
Diego Rincón
CLINICA UNIVERSITARIA NAVARRA
Jorge Quiroga
HOSPITAL VIRGEN DEL ROCÍO
Manuel Romero Gómez
Javier Ampuero
Javier Padillo

24. SWEDEN
LINKÖPIN UNIVERSITY HOSPITAL
TBD
SAHLGRENSKA UNIVERSITY HOSPITAL
Maria Antonella Burza
Anna Cederbog

25. SWITZERLAND
INSELSPITAL BERNE
Jean François Dufour
Annalisa Berzigotti
UNIVERSITY HOSPITAL OF GENEVE
Laurent Spahr
Christian Toso
Giulia Magini
LAUSANNE UNIVERSITY HOSPITAL
Pierre Deltenre
Artru Florent
ST GALL CANTONAL HOSPITAL
David Semela
UNIVERSITY HOSPITAL BASEL
Christine Bernsmeier
ZÜRICH UNIVERSITY HOSPITAL
Beat Mühlhaupt
UNIVERSITÀ DELLA SVIZZERA ITALIANA
Andrea de Gottardi
Roberto di Donato 

26. TURKEY
ANKARA UNIVERSITY FACULTY
OF MEDICINE
Ramazan Idilman
Zeynep Melekoglu Ellik
MARMARA UNIVERSITY
SCHOOL OF MEDICINE 
Osman Ozdogan
Coşkun Demirtaş

Ilkay Ergenç
Caglayan Keklikkiran
KARADENIZ SCHOOL OF MEDICINE
Mehmet Arslan
SARKAYA UNIVERSITY SCHOOL
OF MEDICINE
Aydin Seref Köksal 

27. UKRAINE
IVANO-FRANKIVSK NATIONAL 
MEDICAL UNIVERSITY
Virstyk Nataliya
Oleg Virstyuk

28. UNITED KINGDOM
UNIVERSITY HOSPITALS BIRMINGHAM
Ahmed Elsharkawy
Abhishek Chauhab
Neil Rajoriya
GLASGOW ROYAL INFIRMARY
Ewan Forrest
IMPERIAL COLLEGE
Mark Thursz
Nikhil Vergis
KING'S COLLEGE HOSPITAL
William Bernal
Mark McPhail
Vishal Patel
Debbie Shawcross
LEEDS TEACHING HOSPITAL
Joanna Moore
Richard Parker
UNIVERSITY COLLEGE LONDON
AND ROYAL FREE HOSPITAL
Rajiv Jalan
Rachel Westbrook
Raj Mookerjee

Gautam Mehta
Jane Macnaughtan
UNIVERSITY HOSPITALS NOTTINGHAM
Stephen Ryder 
Guru Aithal
Aloysious Aravinthan
Peter Eddowes
Neil Guha
Martin James
Suresh Venkatchalapathy
Emilie Wilkes 
PLYMOUTH HOSPITAL TRUST 
Juan Acevedo 
Matthew Cramp
QUEEN ALEXANDRA HOSPITAL
Richard Aspinall
Joanna Dowman
Andrew Fowell



01. AUSTRIA
MEDICAL UNIVERSITY OF GRAZ
Rudolf Stauber
Vanesa Stadlbauer
Peter Schemmer
Peter Fickert
Marco Thomas
TIROL KLINIKEN, ACAD. TEACHING 
HOSPITAL HALLINTERNAL MEDICINE
Heinz Zoller
Klemens Zotter
Markus Niederreiter
Maria E�engerger
KLAGENFURT AM WÖRTHESEE 
HOSPITAL
Markus Peck Radosavljevic
Simona Bota
Florian Hucke
MEDICAL UNIVERSITY OF VIENNA 
Thomas Reiberger
Gabriela Berlakovitch
Bernhard Rössler
Mattias Mandorfer

02. BELGIUM
C.U.B. HÔPITAL ERASME
Thierry Gustot
Christophe Moreno
Françoise Smits

UNIVERSITY HOSPITAL ANTWERP
Sven Francque
Luisa Vonghia
Thomas Vanwolleghem
GHENT UNIVERSITY HOSPITAL
Hans Van Vlierberghe
Helena Degroote
Anja Geerts
Xavier Verhelst
UZ LEUVEN
Frederik Nevens
Wim Laleman
Jacques Pirenne
Hannelie Korf
Rita Furtado Feio

03. CROATIA
UNIVERSITY HOSPITAL DUBRAVA
Ivica Grgurevic
ZAGREB UNIVERSITY HOSPITAL
Irena Hrstic

04. CZECH REPUBLIC
INSTITUTE FOR CLINICAL
AND EXPERIMENTAL MEDICINE
Jan Sperl
Pavel Taimr
Sona Frankova

05. DENMARK
AARHUS UNIVERSITY HOSPITAL
Henning Groenbaek
Hendrik Vilstrup
Niels Kristian AAgaard
Marianne Vonsild
Karen Louise Thomsen
RIGSHOSPITALET
Fin Stolze Larsen
Christian Mortensen
HVIDOVRE UNIVERSITY HOSPITAL
Flemming Bendtsen
Lise Lotte Gluud
Troels MalkeBusk
Soren Møller
NYKOEBING FALSTER HOSPITAL
Stig Bondesen
ODENSE UNIVERSITY HOSPITAL
Aleksander Krag

06. ESTONIA
WEST TALLIN CENTRAL HOSPITAL
Vadim Brjalin 
Külliki Suurmaa

07. FRANCE
CHU AMIENS –PICARDIE
Nguyen-Khac 
CHU ANGERS
Frédéric Oberti

HÔPITAL HENRI MONDOR
François Duvoux
Jean Philippe Richardet
HÔPITAL MINJOZ
Thierry Thevenot
Delphine Weil-Verhoeven
Jean Paul Cervoni
HÔPITAL AVICENNE BOBIGNY 
Dominique Roulot
HÔPITAL JEAN VERDIER
Pierre Nahon
HÔPITAL BEAUJON
Claire Francoz 
François Durand
Richard Moreau
Pierre-Emmanuel Rautou
Emmanuel Weiss
HÔPITAL CLAUDE HURIEZ
Philippe Mathurin
Alexandre Louvet
Guillaume Lassailly
Sébastien Dharancy
Valérie Canva
HÔPITAL TENON
TBD
HÔPITAL PITIÉ SALPÊTRIÈRE 
Dominique Thabut
Filomena Conti
Olivier Scatton
Marika Rudler
RENNES UNIVERSITY HOSPITAL
Edouard Bardou-Jacquet
Pauline Houssel-Debry
Ludvine Legros
CHU TOULOUSE-PURPAN
Christophe Bureau 
Marie Angèle Robic

HÔPITAL PAUL BROUSSE
Faouzi Saliba
Didier Samuel
Audrey Coilly
Sophie Caroline Sacleux

08. GEORGIA
GEORGIAN NATIONAL
HEPATOBILIARY CENTER
V Katsarava
Gocha Barbakadze

09. GERMANY
AACHEN UNIVERSITY HOSPITAL 
Christian Trautwein
Alexander Koch
Pavel Strnad
Tony Bruns
CHARITÉ UNIVERSITY HOSPITAL
Cornelius Engelmann
Robert Öellinger
UNIVERSITY OF BONN
Christian Jansen
Michael Praktiknjo
DUSSELDORF UNIVERSITY HOSPITAL
Dieter Häussinger (Emeritus) 
UNIVERSITY HOSPITAL OF ESSEN
Christian Lange
Heiner Wedemeyer
J W GOETHE UNIVERSITY HOSPITAL
Stefan Zeuzem
Jonel Trebicka
Frank Uschner
Robert Shierwagen 
Sabine Klein

UNIVERSITY HOSPITAL OF FREIBURG 
Robert Thimme
Dominik Bettinger
UNIVERSITY HOSPITAL
HALLE-WITTENBERG
TBD
Cristina Ripoll
HAMBURG-EPPENDORF
UNIVERSITY HOSPITAL
Daniel Benten
Ste�en Fischer
Peter Hübner
HANNOVER MEDICAL SCHOOL 
Richard Taubert
Benjamin Maassoumy
Markus Busch
Florian Vondran
UNIVERSITY HOSPITAL
OF HEIDELBERG
Christian Rupp
Uta Merle
Arianeb Mehrabi
SAARLAND UNIVERSITY MEDICAL CENTER
Frank Lammert
Matthias Reichert
JENA UNIVERSITY HOSPITAL
Philipp Reuken
Alexander Zipprich
Andreas Kortgen
Falk Rauchfuss
UNIVERSITY HOSPITAL LEIPZIG 
Thomas Berg
UNIVERSITY OF MAINZ HOSPITAL
Peter R. Galle 
Marcus-A. Wörns
Jens Mittler
Michael Nagel

POLICLINICO OF PALERMO
Vito di Marco
Vicenza Cavalruso
UNIVERSITY HOSPITAL OF MESSINA
Giovanni Raimondo
Irene Cacciola
Roberto Filomia
Gaia Gaccamo
Sergio Maimone
Carlo Saitta
UNIVERSITY OF ROME
Manuela Merli
AZIENDA OSPEDALIERA CITTÀ DELLA 
SALUTE E DELLA SCIENZA DI TORINO
Carlo Alessandria
Silvia Martini
Antonio Ottobrelli
Daniela Campion
INTERNAL MEDICINE.
UNIVERSITY OF UDINE
Pierluigi Toniutto
Davide Bitetto
Ezio Fornasiere
Elisa Fumolo
UNIVERSITY OF VERONA. LIVER UNIT
Davide Sacerdoti

15. LATVIA
RIGA EAST UNIVERSITY HOSPITAL
Ieva Tolmane

16. LITHUANIA
HOSPITAL OF LITHUANIAN UNIVERSITY 
OF KAUNAS
Laimas Virginijus Jonaitis
SIAULIAI HOSPITAL
Gitana Acute

17. LUXEMBOURG
CENTRE HOSPITALIER DE LUXEMBOURG
Verónica Prado

18. THE NETHERLANDS
LEIDEN UNIVERSITY MEDICAL CENTER
Minneke J Coenraad
Jelte Schaapman
ERASMUS UNIVERSITY MEDICAL
CENTER ROTTERDAM
Rob de Man
Caroline den Hoed
Wojtek Polak

19. NORWAY
OSLO UNIVERSITY HOSPITAL
Zbigniew Konopski
John Willy Haukeland
Vikas Kumar Sarna
Håvard Midgard

20. POLAND
MEDICAL UNIVERSITY OF WARSAW
Marcin Krawczyk
Krzysztof Zieniewicz
Piotr Milkiewicz
POMERIAN MEDICAL UNIVERSITY
Anna Borón Kaczmarska

21. PORTUGAL
CENTRO HOSPITALAR LISBOA NORTE
Rui Marinho
Rui Palma
Paula Guerreiro

MUNICH UNIVERSITY HOSPITAL 
Alexander Gerbes
Markus Guba
Christophe Berg
MÜNSTER UNIVERSITY HOSPITAL 
Hartmut Schmidt
UNIVERSITY HOSPITAL OF MAGDEBURG
TBD
UNIVERSITY HOSPITAL WÜRZBURG 
Andreas Geier
Oliver Göetze

10. GREECE
LAIKO GENERAL HOSPITAL OF ATHENS
George Papatheodoridis

11. HUNGARY
UNIVERSITY OF DEBRECEN
Mária Papp
Zsusanna Vitalis
István Tornaí
Tamas Tornai
Boglçarka Balogh

12. ICELAND
LANDSPITALI UNIVERSITY HOSPITAL
Sigurdur Olafsson

13. IRELAND
ST VINCENT'S UNIVERSITY HOSPITAL
Aiden McCormick
Yvonne McGarry

14. ITALY
DEPARTMENT OF MEDICAL AND 
SURGICAL SCIENCES, UNIVERSITY OF 
BOLOGNA
Mauro Bernardi
Paolo Caraceni
Maria Cristina Morelli
Marco Domenicali
Maurizio Baldassarre
Giacomo Zaccherini
Manuel Tufoni
ASL BRINDISI
Pietro Gatti
Vincenzo Bocaccio
Emanuela Ciracì
Rosaria Martina
Roberto Italia
Valeria Rollo
Vincenzo Valiani
OSPEDALE NIGUARDA
Luca Saverio Belli 
Chiara Mazzarelli
POLICLINICO SAN DONATO.
UNIV. OF MILAN
TBD
AZIENDA OSPEDALIERA DI PADOVA
Paolo Angeli
Alessandra Brocca
Marco Di Pascoli
Chiara Formentin
Carmine Gambino
Andrea Martini
Sara Montagnese
Salvatore Piano
Antonella Romano
Antonietta Sticca
Marta Tonon

CENTRO HOSPITALAR UNIVERSITÁRIO 
DO PORTO
Filipe Nery
Alexandre Pinto
Miguel Ricardo
Diana Valadares
CHTMAD VILA REAL
José A Presa Ramos
Joanna Calvâo
Monica Mesquita
CURRY CABRAL HOSPITAL
Filipe S. Cardoso
Luis Bagulho
Nuno Germano
Rui Pereira
HOSPITAL SANTA LUZIA
Rogerio Corga

22. SLOVAK REPUBLIC
PAVOL JOZEF SAFARIK
UNIVERSITY IN KOSICE
Peter Jarcuska
Martin Janicko
Jakub Gazda
ROOSEVELT UNIVERSITY HOSPITAL
BANSKA BYSTRICA
Lubomir Skladany
Svetlana Adamcova Selcanova
Daniela Jancekova
Pavol Molčan
Ján Strachan

23. SPAIN
HOSPITAL UNIVERSITARI GERMANS 
TRIAS I PUJOL
Rosa Mª Morillas
Alba Ardevol
Helena Masnou
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HOSPITAL CLINIC UNIVERSITARI
DE BARCELONA
Pere Ginès
Javier Fernández
Constantino Fondevila
Elisa Pose
Manuel Morales Ruiz
HOSPITAL DE LA SANTA CREU I SANT PAU
Germán Soriano
Eva Roman
Maria Poca Sans
HOSPITAL UNIVERSITARI VALL D'HEBRON
Víctor Vargas
Joan Genescà
Macarena Simon-Talero
HOSPITAL UNIVERSITARIO REINA SOFÍA
Manuel de la Mata
Patricia Aguilar Melero
José Luis Montero Álvarez
HOSPITAL UNIVERSITARI BELLVITGE
José Castellote
Alberto Navarrete
HOSPITAL UNIVERSITARIO
RAMÓN Y CAJAL
Agustín Albillos
Miguel Rodríguez-Gandía
HOSPITAL GENERAL UNIVERSITARIO
GREGORIO MARAÑÓN
Rafael Bañares
María Vega Catalina
Luís Ibáñez
Ana Clemente
Diego Rincón
CLINICA UNIVERSITARIA NAVARRA
Jorge Quiroga
HOSPITAL VIRGEN DEL ROCÍO
Manuel Romero Gómez
Javier Ampuero
Javier Padillo

24. SWEDEN
LINKÖPIN UNIVERSITY HOSPITAL
TBD
SAHLGRENSKA UNIVERSITY HOSPITAL
Maria Antonella Burza
Anna Cederbog

25. SWITZERLAND
INSELSPITAL BERNE
Jean François Dufour
Annalisa Berzigotti
UNIVERSITY HOSPITAL OF GENEVE
Laurent Spahr
Christian Toso
Giulia Magini
LAUSANNE UNIVERSITY HOSPITAL
Pierre Deltenre
Artru Florent
ST GALL CANTONAL HOSPITAL
David Semela
UNIVERSITY HOSPITAL BASEL
Christine Bernsmeier
ZÜRICH UNIVERSITY HOSPITAL
Beat Mühlhaupt
UNIVERSITÀ DELLA SVIZZERA ITALIANA
Andrea de Gottardi
Roberto di Donato 

26. TURKEY
ANKARA UNIVERSITY FACULTY
OF MEDICINE
Ramazan Idilman
Zeynep Melekoglu Ellik
MARMARA UNIVERSITY
SCHOOL OF MEDICINE 
Osman Ozdogan
Coşkun Demirtaş

Ilkay Ergenç
Caglayan Keklikkiran
KARADENIZ SCHOOL OF MEDICINE
Mehmet Arslan
SARKAYA UNIVERSITY SCHOOL
OF MEDICINE
Aydin Seref Köksal 

27. UKRAINE
IVANO-FRANKIVSK NATIONAL 
MEDICAL UNIVERSITY
Virstyk Nataliya
Oleg Virstyuk

28. UNITED KINGDOM
UNIVERSITY HOSPITALS BIRMINGHAM
Ahmed Elsharkawy
Abhishek Chauhab
Neil Rajoriya
GLASGOW ROYAL INFIRMARY
Ewan Forrest
IMPERIAL COLLEGE
Mark Thursz
Nikhil Vergis
KING'S COLLEGE HOSPITAL
William Bernal
Mark McPhail
Vishal Patel
Debbie Shawcross
LEEDS TEACHING HOSPITAL
Joanna Moore
Richard Parker
UNIVERSITY COLLEGE LONDON
AND ROYAL FREE HOSPITAL
Rajiv Jalan
Rachel Westbrook
Raj Mookerjee

Gautam Mehta
Jane Macnaughtan
UNIVERSITY HOSPITALS NOTTINGHAM
Stephen Ryder 
Guru Aithal
Aloysious Aravinthan
Peter Eddowes
Neil Guha
Martin James
Suresh Venkatchalapathy
Emilie Wilkes 
PLYMOUTH HOSPITAL TRUST 
Juan Acevedo 
Matthew Cramp
QUEEN ALEXANDRA HOSPITAL
Richard Aspinall
Joanna Dowman
Andrew Fowell
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Hôpital Henri Mondor
Hôpital Minjoz
Hôpital Avicenne Bobigny
Hôpital Jean Verdier
Hôpital Beaujon
Hôpital Claude Huriez
Hôpital Tenon
Hôpital Pitié Salpêtrière
Rennes University Hospital
Chu Toulouse-Purpan
Hôpital Paul Brousse

GEORGIA
Georgian National Hepatobiliary Center

GERMANY
Aachen University Hospital
Charité University Hospital
University of Bonn
Dusseldorf University Hospital
University Hospital of Essen
J W Goethe University Hospital
University Hospital of Freiburg
University Hospital Halle-Wittenberg
Hamburg-Eppendorf University Hospital
Hannover Medical School
University Hospital of Heidelberg
Saarland University Medical Center
Jena University Hospital
University Hospital Leipzig
University of Mainz Hospital
Munich University Hospital
Münster University Hospital
University Hospital of Magdeburg
University Hospital Würzburg

GREECE
Laiko General Hospital of Athens

HUNGARY
University of Debrecen

ICELAND
Landspitali University Hospital

SPAIN
Hospital Universitari Germans Trias i Pujol
Hospital Clinic Universitari de Barcelona
Hospital de la Santa Creu i Sant Pau
Hospital Universitari Vall d'Hebron
Hospital Universitario Reina Sofía
Hospital Universitari Bellvitge
Hospital Universitario Ramón y Cajal
Hospital General Universitario Gregorio Marañón
Clinica Universitaria Navarra
Hospital Virgen del Rocío

SWEDEN
Linköpin University Hospital
Sahlgrenska University Hospital

SWITZERLAND
Inselspital Berne
University Hospital of Geneve
Lausanne University Hospital
St Gall Cantonal Hospital
University Hospital Basel
Zürich University Hospital
Università della Svizzera Italiana

TURKEY
Ankara University Faculty of Medicine
Marmara University School of Medicine 
Karadeniz School of Medicine
Sarkaya University School of Medicine

UKRAINE
Ivano-Frankivsk National Medical University

UNITED KINGDOM
University Hospitals Birmingham
Glasgow Royal Infirmary
Imperial College
King's College Hospital
Leeds Teaching Hospital
University College London and Royal Free Hospital
University Hospitals Nottingham
Plymouth Hospital Trust
Queen Alexandra Hospital Portsmouth

IRELAND
St Vincent's University Hospital
ITALY
Depart. of Medical and Surgical Sciences, University of Bologna
Asl Brindisi
Ospedale Niguarda
Policlinico San Donato. University of Milan
Azienda Ospedaliera di Padova
Policlinico of Palermo
University Hospital of Messina
University of Rome
Azienda Ospedaliera Città della Salute e della Scienza di Torino
Internal Medicine. University of Udine
University of Verona. Liver Unit

LATVIA
Riga East University Hospital

LITHUANIA
Hospital of Lithuanian University of Kaunas
Siauliai Hospital

LUXEMBOURG
Centre Hospitalier de Luxembourg

THE NETHERLANDS
Leiden University Medical Center
Erasmus University Medical Center Rotterdam

NORWAY
Oslo University Hospital

POLAND
Medical University of Warsaw
Pomerian Medical University

PORTUGAL
Centro Hospitalar Lisboa Norte
Centro Hospitalar Universitário do Porto
Chtmad Vila Real
Curry Cabral Hospital
Hospital Santa Luzia

SLOVAK REPUBLIC
Pavol Jozef Safarik University in Kosice
Roosevelt University Hospital Banska Bystrica

AUSTRIA
Medical University of Graz
Tirol Kliniken, Acad. Teaching Hospital Hallinternal Medicine
Klagenfurt Am Wörthesee Hospital
Medical University of Vienna

BELGIUM
C.U.B. Hôpital Erasme
University Hospital Antwerp
Ghent University Hospital
Uz Leuven

CROATIA
University Hospital Dubrava
Zagreb University Hospital

CZECH REPUBLIC
Institute For Clinical and Experimental Medicine

DENMARK
Aarhus University Hospital
Rigshospitalet, University Hospital Copenhagen
Hvidovre University Hospital
Nykoebing Falster Hospital
Odense University Hospital

ESTONIA
West Tallin Central Hospital

FRANCE
Chu Amiens-Picardie
Chu Angers
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THE EASL-CLIF CONSORTIUM HOSPITAL
NETWORK AND ASSOCIATED INVESTIGATORS

   CENTRES BY PROJECT
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Hôpital Henri Mondor
Hôpital Minjoz
Hôpital Avicenne Bobigny
Hôpital Jean Verdier
Hôpital Beaujon
Hôpital Claude Huriez
Hôpital Tenon
Hôpital Pitié Salpêtrière
Rennes University Hospital
Chu Toulouse-Purpan
Hôpital Paul Brousse

GEORGIA
Georgian National Hepatobiliary Center

GERMANY
Aachen University Hospital
Charité University Hospital
University of Bonn
Dusseldorf University Hospital
University Hospital of Essen
J W Goethe University Hospital
University Hospital of Freiburg
University Hospital Halle-Wittenberg
Hamburg-Eppendorf University Hospital
Hannover Medical School
University Hospital of Heidelberg
Saarland University Medical Center
Jena University Hospital
University Hospital Leipzig
University of Mainz Hospital
Munich University Hospital
Münster University Hospital
University Hospital of Magdeburg
University Hospital Würzburg

GREECE
Laiko General Hospital of Athens

HUNGARY
University of Debrecen

ICELAND
Landspitali University Hospital

EF Clif
STUDIES

SPAIN
Hospital Universitari Germans Trias i Pujol
Hospital Clinic Universitari de Barcelona
Hospital de la Santa Creu i Sant Pau
Hospital Universitari Vall d'Hebron
Hospital Universitario Reina Sofía
Hospital Universitari Bellvitge
Hospital Universitario Ramón y Cajal
Hospital General Universitario Gregorio Marañón
Clinica Universitaria Navarra
Hospital Virgen del Rocío

SWEDEN
Linköpin University Hospital
Sahlgrenska University Hospital

SWITZERLAND
Inselspital Berne
University Hospital of Geneve
Lausanne University Hospital
St Gall Cantonal Hospital
University Hospital Basel
Zürich University Hospital
Università della Svizzera Italiana

TURKEY
Ankara University Faculty of Medicine
Marmara University School of Medicine 
Karadeniz School of Medicine
Sarkaya University School of Medicine

UKRAINE
Ivano-Frankivsk National Medical University

UNITED KINGDOM
University Hospitals Birmingham
Glasgow Royal Infirmary
Imperial College
King's College Hospital
Leeds Teaching Hospital
University College London and Royal Free Hospital
University Hospitals Nottingham
Plymouth Hospital Trust
Queen Alexandra Hospital Portsmouth

IRELAND
St Vincent's University Hospital
ITALY
Depart. of Medical and Surgical Sciences, University of Bologna
Asl Brindisi
Ospedale Niguarda
Policlinico San Donato. University of Milan
Azienda Ospedaliera di Padova
Policlinico of Palermo
University Hospital of Messina
University of Rome
Azienda Ospedaliera Città della Salute e della Scienza di Torino
Internal Medicine. University of Udine
University of Verona. Liver Unit

LATVIA
Riga East University Hospital

LITHUANIA
Hospital of Lithuanian University of Kaunas
Siauliai Hospital

LUXEMBOURG
Centre Hospitalier de Luxembourg

THE NETHERLANDS
Leiden University Medical Center
Erasmus University Medical Center Rotterdam

NORWAY
Oslo University Hospital

POLAND
Medical University of Warsaw
Pomerian Medical University

PORTUGAL
Centro Hospitalar Lisboa Norte
Centro Hospitalar Universitário do Porto
Chtmad Vila Real
Curry Cabral Hospital
Hospital Santa Luzia

SLOVAK REPUBLIC
Pavol Jozef Safarik University in Kosice
Roosevelt University Hospital Banska Bystrica

AUSTRIA
Medical University of Graz
Tirol Kliniken, Acad. Teaching Hospital Hallinternal Medicine
Klagenfurt Am Wörthesee Hospital
Medical University of Vienna

BELGIUM
C.U.B. Hôpital Erasme
University Hospital Antwerp
Ghent University Hospital
Uz Leuven

CROATIA
University Hospital Dubrava
Zagreb University Hospital

CZECH REPUBLIC
Institute For Clinical and Experimental Medicine

DENMARK
Aarhus University Hospital
Rigshospitalet, University Hospital Copenhagen
Hvidovre University Hospital
Nykoebing Falster Hospital
Odense University Hospital

ESTONIA
West Tallin Central Hospital

FRANCE
Chu Amiens-Picardie
Chu Angers
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Hôpital Jean Verdier
Hôpital Beaujon
Hôpital Claude Huriez
Hôpital Tenon
Hôpital Pitié Salpêtrière
Rennes University Hospital
Chu Toulouse-Purpan
Hôpital Paul Brousse

GEORGIA
Georgian National Hepatobiliary Center

GERMANY
Aachen University Hospital
Charité University Hospital
University of Bonn
Dusseldorf University Hospital
University Hospital of Essen
J W Goethe University Hospital
University Hospital of Freiburg
University Hospital Halle-Wittenberg
Hamburg-Eppendorf University Hospital
Hannover Medical School
University Hospital of Heidelberg
Saarland University Medical Center
Jena University Hospital
University Hospital Leipzig
University of Mainz Hospital
Munich University Hospital
Münster University Hospital
University Hospital of Magdeburg
University Hospital Würzburg

GREECE
Laiko General Hospital of Athens

HUNGARY
University of Debrecen

ICELAND
Landspitali University Hospital
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SPAIN
Hospital Universitari Germans Trias i Pujol
Hospital Clinic Universitari de Barcelona
Hospital de la Santa Creu i Sant Pau
Hospital Universitari Vall d'Hebron
Hospital Universitario Reina Sofía
Hospital Universitari Bellvitge
Hospital Universitario Ramón y Cajal
Hospital General Universitario Gregorio Marañón
Clinica Universitaria Navarra
Hospital Virgen del Rocío

SWEDEN
Linköpin University Hospital
Sahlgrenska University Hospital

SWITZERLAND
Inselspital Berne
University Hospital of Geneve
Lausanne University Hospital
St Gall Cantonal Hospital
University Hospital Basel
Zürich University Hospital
Università della Svizzera Italiana

TURKEY
Ankara University Faculty of Medicine
Marmara University School of Medicine 
Karadeniz School of Medicine
Sarkaya University School of Medicine

UKRAINE
Ivano-Frankivsk National Medical University

UNITED KINGDOM
University Hospitals Birmingham
Glasgow Royal Infirmary
Imperial College
King's College Hospital
Leeds Teaching Hospital
University College London and Royal Free Hospital
University Hospitals Nottingham
Plymouth Hospital Trust
Queen Alexandra Hospital Portsmouth
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IRELAND
St Vincent's University Hospital
ITALY
Depart. of Medical and Surgical Sciences, University of Bologna
Asl Brindisi
Ospedale Niguarda
Policlinico San Donato. University of Milan
Azienda Ospedaliera di Padova
Policlinico of Palermo
University Hospital of Messina
University of Rome
Azienda Ospedaliera Città della Salute e della Scienza di Torino
Internal Medicine. University of Udine
University of Verona. Liver Unit

LATVIA
Riga East University Hospital

LITHUANIA
Hospital of Lithuanian University of Kaunas
Siauliai Hospital

LUXEMBOURG
Centre Hospitalier de Luxembourg

THE NETHERLANDS
Leiden University Medical Center
Erasmus University Medical Center Rotterdam

NORWAY
Oslo University Hospital

POLAND
Medical University of Warsaw
Pomerian Medical University

PORTUGAL
Centro Hospitalar Lisboa Norte
Centro Hospitalar Universitário do Porto
Chtmad Vila Real
Curry Cabral Hospital
Hospital Santa Luzia

SLOVAK REPUBLIC
Pavol Jozef Safarik University in Kosice
Roosevelt University Hospital Banska Bystrica

AUSTRIA
Medical University of Graz
Tirol Kliniken, Acad. Teaching Hospital Hallinternal Medicine
Klagenfurt Am Wörthesee Hospital
Medical University of Vienna

BELGIUM
C.U.B. Hôpital Erasme
University Hospital Antwerp
Ghent University Hospital
Uz Leuven

CROATIA
University Hospital Dubrava
Zagreb University Hospital

CZECH REPUBLIC
Institute For Clinical and Experimental Medicine

DENMARK
Aarhus University Hospital
Rigshospitalet, University Hospital Copenhagen
Hvidovre University Hospital
Nykoebing Falster Hospital
Odense University Hospital

ESTONIA
West Tallin Central Hospital

FRANCE
Chu Amiens-Picardie
Chu Angers



Hôpital Henri Mondor
Hôpital Minjoz
Hôpital Avicenne Bobigny
Hôpital Jean Verdier
Hôpital Beaujon
Hôpital Claude Huriez
Hôpital Tenon
Hôpital Pitié Salpêtrière
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Chu Toulouse-Purpan
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Georgian National Hepatobiliary Center

GERMANY
Aachen University Hospital
Charité University Hospital
University of Bonn
Dusseldorf University Hospital
University Hospital of Essen
J W Goethe University Hospital
University Hospital of Freiburg
University Hospital Halle-Wittenberg
Hamburg-Eppendorf University Hospital
Hannover Medical School
University Hospital of Heidelberg
Saarland University Medical Center
Jena University Hospital
University Hospital Leipzig
University of Mainz Hospital
Munich University Hospital
Münster University Hospital
University Hospital of Magdeburg
University Hospital Würzburg

GREECE
Laiko General Hospital of Athens

HUNGARY
University of Debrecen

ICELAND
Landspitali University Hospital
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SPAIN
Hospital Universitari Germans Trias i Pujol
Hospital Clinic Universitari de Barcelona
Hospital de la Santa Creu i Sant Pau
Hospital Universitari Vall d'Hebron
Hospital Universitario Reina Sofía
Hospital Universitari Bellvitge
Hospital Universitario Ramón y Cajal
Hospital General Universitario Gregorio Marañón
Clinica Universitaria Navarra
Hospital Virgen del Rocío

SWEDEN
Linköpin University Hospital
Sahlgrenska University Hospital

SWITZERLAND
Inselspital Berne
University Hospital of Geneve
Lausanne University Hospital
St Gall Cantonal Hospital
University Hospital Basel
Zürich University Hospital
Università della Svizzera Italiana

TURKEY
Ankara University Faculty of Medicine
Marmara University School of Medicine 
Karadeniz School of Medicine
Sarkaya University School of Medicine

UKRAINE
Ivano-Frankivsk National Medical University

UNITED KINGDOM
University Hospitals Birmingham
Glasgow Royal Infirmary
Imperial College
King's College Hospital
Leeds Teaching Hospital
University College London and Royal Free Hospital
University Hospitals Nottingham
Plymouth Hospital Trust
Queen Alexandra Hospital Portsmouth

IRELAND
St Vincent's University Hospital
ITALY
Depart. of Medical and Surgical Sciences, University of Bologna
Asl Brindisi
Ospedale Niguarda
Policlinico San Donato. University of Milan
Azienda Ospedaliera di Padova
Policlinico of Palermo
University Hospital of Messina
University of Rome
Azienda Ospedaliera Città della Salute e della Scienza di Torino
Internal Medicine. University of Udine
University of Verona. Liver Unit

LATVIA
Riga East University Hospital

LITHUANIA
Hospital of Lithuanian University of Kaunas
Siauliai Hospital

LUXEMBOURG
Centre Hospitalier de Luxembourg

THE NETHERLANDS
Leiden University Medical Center
Erasmus University Medical Center Rotterdam

NORWAY
Oslo University Hospital

POLAND
Medical University of Warsaw
Pomerian Medical University

PORTUGAL
Centro Hospitalar Lisboa Norte
Centro Hospitalar Universitário do Porto
Chtmad Vila Real
Curry Cabral Hospital
Hospital Santa Luzia

SLOVAK REPUBLIC
Pavol Jozef Safarik University in Kosice
Roosevelt University Hospital Banska Bystrica

AUSTRIA
Medical University of Graz
Tirol Kliniken, Acad. Teaching Hospital Hallinternal Medicine
Klagenfurt Am Wörthesee Hospital
Medical University of Vienna

BELGIUM
C.U.B. Hôpital Erasme
University Hospital Antwerp
Ghent University Hospital
Uz Leuven

CROATIA
University Hospital Dubrava
Zagreb University Hospital

CZECH REPUBLIC
Institute For Clinical and Experimental Medicine

DENMARK
Aarhus University Hospital
Rigshospitalet, University Hospital Copenhagen
Hvidovre University Hospital
Nykoebing Falster Hospital
Odense University Hospital

ESTONIA
West Tallin Central Hospital

FRANCE
Chu Amiens-Picardie
Chu Angers
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ACLARA

51
CENTRES

ALADDIN

14
CENTRES

ALIVER

21
CENTRES

CANONIC

33
CENTRES

CARBALIVE

7
CENTRES

CHANCE

97
CENTRES

REP_COVID

4
CENTRES

DECISION

8
CENTRES

INFECIR

29
CENTRES

LIVERHOPE

8
CENTRES

M
ICROB-PREDICT

9
CENTRES

PRECIOSA

19
CENTRES

PREDICT

60
CENTRES

SCOTCH

18
CENTRES

STUDIES BY CENTRES



Systemic inflammation
Omics

Systemic inflammation
Omics

Systemic inflammation
Omics

DECISION
H2020

Systemic inflammation
Omics
Systems biology analysis

To understand the mechanism of decompensated cirrhosis 
and the targets to which future treatments of ACLF should 
be directed.

To explore the critical period
prior the development of ACLF.

To investigate the prevalence and characteristics of the ACLF 
syndrome in Latin America including genotyping, transcriptomics, 
metabolomics and blood metagenomics.

To compare 1-year graft and patient survival rates after LT in patients with 
ACLF-2 or 3 at the time of LT with patients with decompensated cirrhosis without 
ACLF and transplant-free survival of patients with ACLF-2 or 3 not listed for LT.

To assess the impact of plasma exchange with 5% albumin on 28-d mortality
in patients with COVID-19 disease requiring invasive mechanical ventilation.

CANONIC

PREDICT

Project eCRF

Dissemination

ACLARA

20172016 2018 2019 2020 2021 2022 2023 20252024

DisseminationDB

DisseminationDBData & sample collection

Data & sample
collection

DisseminationAnalysis

Translational Analysis
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5.1.3

CONSORTIUM PROJECTS
EASL-Clif CHAIR STUDIES CALENDAR
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THE
GRIFOLS CHAIR

Secretary
Joan Clària
Hospital Clínic, Barcelona

Director
Vicente Arroyo
EF Clif, BarcelonaDeputy Director

Richard Moreau
Hôpital Beaujon, Clichy
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The scientific activities of the European Network of Transla-
tional Research (ENTR) centers, organized in the setting of 
the Grifols Chair are performed under the direction of a Director, 
a Deputy Director and a Secretary. 

The main objective of the Grifols Chair for Translational 
Research is to foster and promote research studies aimed at 
characterizing the mechanisms underlying the presence of 
systemic inflammation in patients with decompensated cirrho-
sis and its role in the development of ACLF. 
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Pierre-Emmanuel Rautou
COMMISSARIAT À L'ÉNERGIE 
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Michael Rothe
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RESEARCH AND ASSOCIATED INVESTIGATORS
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Montse Costa Coll
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Derek W Gilroy
Alistair O'Brien

USA
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UNIVERSITY OF CALIFORNIA,
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Rita Cantor
Aldons Lusis
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GLOBAL
PROJECTS

ARGENTINA
HOSPITAL ALEMÁN
Margarita Anders
Federico Orozco
HOSPITAL ITALIANO DE BUENOS AIRES
Adrián Gadano
Sebastián Marciano
Juan Manuel Diaz
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Leila Maria Moreira Beltrão Pereira
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Carlos Terra
HOSPITAL FEDERAL DE BONSUCESSO
Gustavo Henrique Santos Pereira
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André Castro Lyra
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Paulo Lisboa Bittencourt
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HOSPITAL DE BASE DA FACULDADE DE 
MEDICINA DE SÃO JOSÉ DO RIO PRETO
Rita de Cássia Martins Alves da Silva
Débora Martinelli
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DA UNIVERSIDADE DE SÃO PAULO
Flair Carilho
Alberto Queiroz Farias
Luiz Augusto Carneiro d'Albuquerque
ESCOLA PAULISTA DE MEDICINA
Roberto José de Carvalho-Filho
Letícia Yasuda Carreira

Ana Cristina de Castro Amaral
HU CASSIANO ANTONIO MORAES
Luciana Lofêgo Gonçalves

CANADA
UNIVERSITY OF ALBERTA
Dean Karvellas
UNIVERSITY OF TORONTO
Nazia Selzner

CHILE
PONTIFICIA UNIVERSIDAD
CATÓLICA DE CHILE
Marco Arrese
Carlos Esteban Benítez Fajardo
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Jaime Poniachik
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Jorge Contreras
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HOSPITAL DE VALDIVIA
Claudio L Toledo
Jorge Flandez Rodríguez

CHINA
QUEEN MARY HOSPITAL
Albert Chan

It is well known that significant breakthroughs in the knowledge of pathophysiology will 
be only possible through transcontinental collaborations. This is the main reason why, 
one of the main objectives that was established at the constitution of the EF Clif was to 
become a global foundation to promote Research in Cirrhosis in the 5 continents.

In this regard, EF Clif will become a key player in fostering global collaborations. The 
participation of the American Association for the Study of Liver Diseases (AASLD) and 
the Asian Pacific Association for the Study of Liver (APASL) will be crucial for the 
success of the venture.

By the end of 2017, the EF Clif initiated the first extra European study, the ACLARA 
study, in Latin America. By 2020 a new global, ambitious, large-scale, prospective 
observational study in Europe, America, Asia and Australia, will be developed, which is 
aimed at understanding the role of liver transplantation in patients with severe ACLF.

Given the increasing importance of global projects in the portfolio of the Foundation 
activity, it has been decided to establish a new area entirely dedicated to the promotion 
of transcontinental projects, the Global Projects Area.
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FACTS
AND FIGURES

7

MORE THAN 1,000 INVESTIGATORS WORKING
ON EF Clif SPONSORED SCIENTIFIC PROJECTS,
FUNDED WITH MORE THAN

COLLABORATORS IN EUROPE, NORTH 
AMERICA, SOUTH AMERICA, ASIA AND 
OCEANIA 236 CENTRES DISTRIBUTED IN 
3 INTERNATIONAL NETWORKS, IN 44 
COUNTRIES AROUND THE WORLD.

44
COUNTRIES

236
CENTRES

7,000,000  € / year

1,000

EASL-CLIF
ACLARA
ENTR

EASL-CLIF
ACLARA
ENTR

42%
EASL-CLIF

44%
 ACLARA

45%
  ENTR

58%
EASL-CLIF

56%
 ACLARA

55%
  ENTR

NUMBER
OF

CENTRES
114

25

104

COLLABO-
RATORS

799

56

217
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7.1

INTERNATIONAL
NETWORKS

• EASL-CLIF CONSORTIUM: EUROPE
• ENTR-EUROPEAN NETWORK FOR TRANSLATIONAL RESEARCH: EUROPE AND NORTH AMERICA
• GLOBAL PROJECTS: ASIA, EUROPE, NORTH AMERICA, LATIN AMERICA AND OCEANIA

44
COUNTRIES

EUROPE

28
COUNTRIES

ASIA

5
COUNTRIES

OCEANIA

2
COUNTRIES

LA

TIN AMERICA

7
COUNTRIES

NO

RTH AMERICA2
COUNTRIES
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7.2

29

50
53

21

PARTICIPATING HOSPITALS RECRUITED PATIENTS SAMPLES ALIQUOTES

10,406

4,747

30,081

39,000

15,658*

24,761

129,743

191,100

66,970

73,870*

*Expected

CANONIC            PREDICT            ACLARA            MICROB-PREDICT            DECISIONEF Clif
STUDIES

22

1,343

1,273
1,300

2,200*

2,957

PATIENTS COHORTS
IN THE EF Clif STUDIES



Prof Jalan’s extensive experience in Hepatology 
research and his relevant and consolidated track 
record of publications worldwide make him an ideal 
candidate for this new position.

He has vast expertise in leading collaborative 
international projects such as the EU H2020 ALIVER 
and CARBALIVE. Together with Prof. Vicente Arroyo, 
Director of the EF Clif, they have led the Strategic 
Research Program of the Foundation.

Rajiv Jalan (MBBS, MD, PhD, FRCP, FRCPE, 
FAASLD) is currently Professor of Hepatology at the 
Institute for Liver and Digestive Health, UCL Medical 
School and Hon. Consultant at the Royal Free 
Hospital. He was the former Editor in Chief of Journal 
of Hepatology and is a Founder member of the EASL 
Clif Consortium.

8
2020 MILESTONES
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FEBRUARY 13th

Prof Rajiv Jalan was named as the 
Scientific Director of the EF Clif

His work intends to provide leadership to investi-
gate the clinical, pathophysiological and novel 
therapeutics for patients with cirrhosis, in order to 
significantly diminish the number of deaths within 
the next 10 years.

He plans to achieve it by consolidating the huge 
influence EF Clif has had in leading, re-defining, 
performing and disseminating studies in the field. 



Inclusion was planned to be closed in the 
3rd quarter of 2020. However as on that 
date, 1291 patients were included, out of 
the foreseen 1300, it was decided to 
suspend patients’ recruitment to focus the 
effort to fight the COVID-19 pandemic. 
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MARCH 24th

ACLARA. Stop
of Recruitment
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The DECISION project is a Horizon 2020 funded 
research, whose overall aim is to prevent ACLF 
and drastically reduce mortality rates in patients 
with decompensated cirrhosis. 

For 5.5 years, Prof Pierre-Emmanuel Rautou will 
coordinate 21 relevant European institutions to 
analyse and integrate data and biological samples 
from 2,000 patients, validate the results in animal 
models and test the most promising resultant 
therapy in a phase II clinical trial.

The patients participating in the DECISION 
research will take advantage of these treatments, 
while future patients will benefit of the novel 
combinatorial therapies and improved guidelines 
derived from the project.

The trial is endorsed by the EF Clif and 
has engaged four hospitals in the area of 
Barcelona: Hospital Clinic, Hospital de 
Bellvitge, Hospital del Mar and Hospital 
Germans Trias i Pujol.

The REP COVID study is led by two 
investigators of the EF Clif, Dr Javier 
Fernández, in the clinical setting and
Dr Joan Clària, in the management of 
biological samples. Grifols supports it by 
supplying the investigational products: 
5% albumin and intravenous immunoglo-
bulin. The EF Clif data management 
centre designed the eCRF and will 
perform the data analysis.

APRIL 16th

The EF Clif leads
the DECISION Project 

MAY 05th

The EF Clif leads
the REP-COVID Study
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JULY 07th

The EASL Clif Consortium 
raised its partners to 114

Acute-on-Chronic Liver failure is signed 
by the  Prof Vicente Arroyo, Prof Rajiv 
Jalan and Prof. Richard Moreau, all 
members of the EF Clif.

The publication of this article represen-
ted a recognition of the excellent work 
performed by many European investiga-
tors from the EASL-CLIF Consortium 
and Grifols Chair over the years.

During the annual meeting of the Steering Committee, 
8 hospitals from Croatia, Germany, Greece, Italy, 
Luxembourg, Portugal, Switzerland and Turkey were 
chosen to be part of the EASL Clif Consortium
University Hospital Dubrava, led by Ivica Grgurevic; 
Charité University Hospital in Berlin, by Cornelius 
Engelmann; Laiko General Hospital of Athens, by 
George Papatheodoridis; Liver Unit.

University of Verona, by Davide Sacerdoti; Centre 
Hospitalier de Luxembourg, by Verónica Prado; 
Hospital de Santa Luzia in Viana do Castelo, by 
Rogerio Corga; Università della Svizzera Italiana, by 
Roberto di Donato and Sakarya University School of 
Medicine, by Aydin Seref Köksal are the new members.

MAY 18th

Review article in the
New England Journal of Medicine
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NOVEMBER
 
The CHANCE Study, a new 
challenge for the EF Clif PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.

Together with the International Liver Transplantation Society 
(ILTS) and the European Liver and Intestine Transplant 
Association (ELITA), the EF Clif has developped this Study. 
More than 70 hospitals in Europe, North and South America 
and the Asian-Pacific Region will participate in it. Inclusion
is foreseen to start in the second quarter of 2021. 

The CHANCE Study will compare survival rates after liver 
transplantation in patients with ACLF and transplant-free 
survival of patients the same group of patients. It will have
a duration of 2 years and intends to include 3,000 patients 
worldwide.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.



EUROPEAN FOUNDATION FOR THE STUDY OF CHRONIC LIVER FAILURE

62

PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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PROJECTS DERIVED FROM THE CANONIC STUDY

Metabolomic score in patients from the CANONIC Study.
Validation in patients from the PREDICT Study

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Christophe Junot (CEA. Saclay, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

Untargeted blood metabolomics performed in 831 patients with acutely decompensated (inclu-
ding 181 with ACLF) revealed a 38-metabolite signature that was distinctive of ACLF versus no 
ACLF (J Hepatol 2020;72:688-701). The objective of the study was to validate the 38-metabolite 
signature previously found in the CANONIC Study among 800 patients with acutely decompen-
sated cirrhosis enrolled in the PREDICT study.

Within 2020, the analysis of blood metabolomics was completed. The results show that 36 of the 
38 metabolites has a discriminative accuracy for distinguishing patients with poor outcomes 
(development of ACLF, death) from those with better outcomes. A report of the results is under 
preparation.

Addressing the role of amino acids in systemic inflammatory
responses and organ failures in patients with ACLF

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Vicente Arroyo (EF Clif. Barcelona, Spain)
Giacomo Zaccherini (University of Bologna. Bologna, Italy;
EF Clif (visiting fellow). Barcelona, Spain

Promoter: EF Clif
Start date: 1/01/2020
End date: 23/11/2020

The objective of the study was to reanalyse the metabolome data set obtained, in patients with 
acutely decompensated cirrhosis enrolled in the CANONIC study, in order to assess the relative 
contribution of main organ system failures to changes in blood metabolic in samples collected.
The results showed that blood metabolites were mainly composed of amino acids and distribu-
ted across 9 distinct modules. ACLF was characterized by increases in the 9 metabolite modules. 
Increases in a large proportion of metabolites were independently associated with kidney failure; 
the same true for liver failure. Lesser proportions of metabolites were independently associated 
with the grade of hepatic encephalopathy. The results have been reported in an original article 
published in Journal of Hepatology (2021; in press).

GWAS analysis in the CANONIC patients. Validation in patients 
from the PREDICT Study. Association with metabolomics and 
with inflammatory markers

Translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Eric Trepo (Hôpital Erasme, Université Libre de Bruxelles. Brussels, Belgium)

Promoter: EF Clif
Start date: 01/01/2019
End date: 30/06/2021

The aim of this study was the identification of genetic variants associated with the progression to 
ACLF in patients with acutely decompensated cirrhosis. Additionally, this study aimed at identifying 

genetic variants that might influence the clinical course and severity of advanced liver disease.
The study was initially performed in 829 patients with decompensated cirrhosis recruited in the 
CANONIC study (a multicentre observational investigation involving 1343 hospitalized patients 
with cirrhosis from February to September 2011 in 29 liver units within 8 European countries), 
which were genotyped using the Infinium® Global Screening Array (Illumina, San Diego, CA).

To gain power, the study was expanded to include 778 patients with decompensated cirrhosis 
from the PREDICT study and more than 1000 patients from the ACLARA study, both multicentre 
observational investigations within European and Latin American countries, respectively. The 
genotyping for these two additional cohorts is currently ongoing.

PROJECTS DERIVED FROM THE PREDICT STUDY

The clinical course of cirrhosis is characterized by recurrent episodes of acute decompensa-
tion separated by more or less long periods in which the disease remains compensated under 
medical treatment. The PREDICT study (1335 patients with acute decompensation not 
associated with ACLF, 175,000 biological samples) is the second large observational study 
conducted by the CLIF Consortium. It was designed in 2016, started in 2017 and completed 
in June 2018, and its data revised and cleaned until March 2019.

The objective of the study is to characterize the episodes of acute decompensation and, most 
importantly, to develop prognostic tools to PREDICT and stratify the type of patients at risk of 
developing ACLF and die. The final goal is to provide physio-pathological and clinical bases that 
justify the paradigm change in the therapeutic guidelines of decompensated liver cirrhosis. This 
feature is simultaneously being pursued by the PRECIOSA study (prevention of episodes of acute 
decompensation).

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are part 
of the same disorder: systemic inflammation crisis and secondary metabolic dysregulation. The 
ACLF syndrome would be the most extreme clinical condition of acute decompensation and its 
main cause of death. The first findings of the PREDICT Study have been published in 2020 in two 
different articles in The Journal of Hepatology, the main journal in the field.

Detailed agnostic assessment of precipitating events for acute 
decompensation (AD) and ACLF: Prevalence, association with
AD at enrolment and importance in clinical course severity

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 31/01/2020

This multicentre, prospective, observational PREDICT study analyses and characterized the 
precipitants leading to AD. The PREDICT study included 1,273 patients with AD and focused on 
the characteristics of precipitants, specifically induction of organ dysfunction/failure and/or 
systemic inflammation, chronology, intensity, and relationship to outcome in both AD phenotypes 
(No-ACLF and ACLF). In particular, in proven bacterial infections and severe alcoholic hepatitis, 
either alone or in combination, accounted for almost all (96-97%) acute decompensation and 
ACLF. Whilst type of the precipitants was not associated with mortality, the number was. This 
study identified precipitants that are significantly associated with a distinct clinical course and 
prognosis of patients with AD. Specific preventative and therapeutic strategies targeting these 
events may improve outcome in decompensated cirrhosis.

The Natural History of AD in cirrhosis: phenotypes, pathophysio-
logy and development of a specific clinical score to PREDICT 
ACLF development and stable decompensated cirrhosis

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/03/2017
End date: 30/09/2020

The present study described for the first time three different clinical courses of patients with AD 
after hospital admission. The first clinical course (pre-ACLF) included patients who develop ACLF and 
has high probability of death. These patients are characterized by high-grade systemic inflammation. 

The second clinical course (unstable decompensated cirrhosis) included patients requiring 
frequent hospitalizations unrelated with ACLF, show low-grade systemic inflammation, but suffer 
characteristically from complications related to severe portal hypertension. They present lower 
risk of mortality than patients with pre-ACLF.

Finally, the third clinical course (stable decompensated cirrhosis), included two-third of all 
patients admitted hospital with AD. They do not present severe systemic inflammation or 
frequent complications related with portal hypertension, rarely require hospital admission and 
present an extremely low 1-year mortality risk.

Chronological relationship between the clinical course of AD and 
the changes in systemic inflammation, metabolic dysregulation, 
transcriptomics, lipidomics and markers of mitochondrial
dysfunction

Translational research
Richard Moreau (EF Clif. Barcelona, Spain)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2019
End date: 31/12/2020

The objective of this study was to profile by Omics approaches the chronological relationship 
between the clinical course of decompensated cirrhosis and the changes in systemic inflammation, 
metabolic dysregulation, transcriptomics, lipidomics and markers of mitochondrial dysfunction.

The initial results indicate that acute decompensation in cirrhosis and the ACLF syndrome are 
part of the same disorder driven by systemic inflammation that leads to secondary mitochondrial 
dysfunction and metabolic dysregulation. The inflammatory markers of the entire PREDICT 
cohort have been measured (including all the time points of the study). The metabolomics and 
lipidomics data are already available from all patients at inclusion. The transcriptomic analysis of 
the patients is also well advanced.

Microbiome-based biomarkers to PREDICT decompensation of 
liver cirrhosis, ACLF and treatment response

Observational study
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Promoter: H2020-EU.3.1.2- 825694
Start date: 01/01/2019
End date: 31/03/2025

The aims of the study are to better understand the role of microbiome and the gut-liver-axis 
interactome;) to identify and validate microbiome-based biomarkers and signatures for personali-
zed prediction of decompensation and ACLF, and response to treatment; to design three new 
tests as easy-to-use tools and point-of-care, smartphone-connected nano-biosensors; and to 
validate them in a RCT.

So far, the foundations for the completion of the first objective were laid: In the MUCOSA-PRE-
DICT cohort, we analysed the microbiome and the host using many omics techniques. The data 
are currently being analysed. The second objective is dependent on the final results of analysis 
ongoing. Still, important progress could be made during this funding period. Regarding the third 
objective, we use extensive cohorts and cover large parts of the world and many geographic 
regions of Europe, and we control for this important confounder. To reach the last objective, the 
protocol of the ALB-TRIAL is close to finalization, with a design to test the biomarker(s) that 
specifically predict treatment response to albumin.

Glycomics-based biomarkers for diagnosis and prognosis
in Acute-on-Chronic Liver Failure

Observational study
Xavier Verhelst (Ghent University Hospital. Ghent, Belgium)
Hans Van Vlierberghe (Ghent University Hospital. Ghent, Belgium)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/06/2021

Changes in serum protein glycosylation occur in several liver diseases and have been the basis 
for the development of diagnostic and prognostic biomarkers. The goal of this work was to 

assess if there is an association between changes in protein glycosylation and the severity of 
ACLF. A second goal was to study if these changes relate to outcome in patients with ACLF.

A pilot study has been started. The serum N-glycomic profile is analysed of specific subsets of 
patients with different degrees of ACLF and different outcomes. At this day, the glycomic profiles 
have been analysed. The interpretation of the data and statistical analysis is ongoing.

THE ACLARA STUDY

Prevalence, Epidemiology, Characterization and Mechanisms
of Acute-on-Chronic Liver Failure (ACLF) in LAtin AmeRicA.
Comparison with data from other regional studies (Europe
and Asia) (ACLARA Study)

Observational study
Flair Carrilho (University of São Paulo School of Medicine. São Paulo, Brazil)
Richard Moreau (EF Clif. Barcelona, Spain)
Alberto Queiroz Farias (University of São Paulo School of Medicine. São Paulo, Brazil)

Promoter: EF Clif
Start date: 18/05/2020
End date: 30/12/2021

The ACLARA Study is a prospective follow-up observational investigation in 1,300 cirrhotic 
patients, hospitalized for AD with and without ACLF at 56 hospitals, aimed to assess the charac-
teristics of the ACLF in Latin America. Standard laboratory data and one-year clinical course 
were recorded to measure mediators, biomarkers, genotyping and make transcriptomics and 
metabolomics analysis.

Recruitment was planned to be closed in the 3rd quarter of 2020. But due to the COVID-19 
pandemic, it was stopped in March 2020. Patients were screened and enrolled from June 2018 
to March 2020. A total of 1,285 were eventually enrolled. Demographic and general characteris-
tics, data related to the past medical history, clinical data at enrolment and standard laboratory 

analysis -including biomarkers of systemic inflammation, measurements estimating organ 
function and severity scores- were collected. After the cleaning of the database, the first paper 
has been prepared. It describes the prevalence and survival of ACLF from a Latin American 
cohort. Additionally, it characterizes ACLF in these populations, including clinical course severity 
and relationship between ethnicity distribution, lifestyle and other features related to geographic 
and environmental variations.

THE LIVER TRANSPLANT PROJECT

Liver Transplantation in patients with CirrHosis and severe ACLF: 
iNdications and outComE (CHANCE), a global study in Europe, 
Latin America, North America, China, India, Taiwan, Japan and 
Korea

Non-observational study without drugs
Thierry Gustot (HUB Erasme. Brussels, Belgium)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
William Bernal (King’s College. London, United Kingdom)

Promoter: EF Clif
Start date: 01/10/2020
End date: 31/12/2025

CHANCE is a multicentre, international, observational study, designed to assess the results of 
liver transplantation in patients with Acute-on-Chronic Liver Failure grade 2 or 3. It will recruit 
3,000 patients around the world. The final version of the protocol was validated by the Scientific 
board in December 2020.

The participating centres (95) were selected by a feasibility questionnaire on clinical data and 
sample collection, around the world. The electronic CRF will be finalized ad the beginning of 
2021. The first approval by ethical committee was obtained in February 2021 in Hospital Clinic, 
Barcelona. The recruitment will start in the second quarter 2021 for three countries: Spain, India 
and United Kingdom.

ALBUMIN AS A DRUG

Pilot study on the relationship between albumin administration 
and changes in the transcriptomic profile. An investigation in 
patients from the PREDICT Study receiving albumin as treatment 
for several complications during clinical course

Observational study
Richard Moreau (EF Clif. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Emmanuel Weiss (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/01/2020
End date: 30/04/2021

The objective of the study is to use whole-blood RNA sequencing (RNA-seq) data obtained in 
patients of the PREDICT study, to investigate the effects of intravenous albumin on circulating 
immune cells from patients with severe forms of acutely decompensated cirrhosis.

Thirty-seven patients without shock have been investigated using whole-blood RNA sequencing 
(RNA-seq), that was performed twice in 18 patients (before and after albumin administration), and 
once in 19 patients not receiving albumin. Whole-blood RNA-seq data were obtained once in 10 
healthy subjects. We uncovered that those patients who had not received albumin had a generali-
zed decrease in RNA signatures of lymphoid cells and that albumin electively abrogated the 
decline in RNA signatures of B cells.

These findings prompted us to perform additional studies in 31 new patients with acutely decom-
pensated assigned to either whole-blood RNA-seq (to explore the effects of albumin in patients 
with septic shock), bulk RNA-seq in peripheral blood mononuclear cells (PBMCs), blood flow 
cytometry, or single-cell RNA-seq (scRNA-seq) in PBMCs). Results have been used to write a 
first report that has been submitted for publication.

ALBIN. Mechanisms of action of ALbumin in patients with
cirrhosis and Bacterial INfections

Prospective cohort study
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/07/2020
End date: 31/07/2022

Prospective cohort multicentre study, aimed at gaining knowledge of the mechanisms of action 
of albumin in cirrhosis. Fifty patients will be included: 25 with SBP receiving albumin and 25 with 
non-SBP infections, but sepsis who will not receive albumin. Inflammatory markers, blood 
metabolomics and lipidomics, whole-blood and single-cell transcriptomics and mitochondrial 
function will be evaluated. The study is currently active in two centres, Hospital Clinic and Hospi-
tal del Mar. Until date, only 3 patients have been included, all three in the non-albumin group.

Identification of albumin receptors and albumin endocytic
trafficking in human monocytes

Basic translational research
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Sophie Lotersztajn (INSERM. Paris, France)

Promoter: EF Clif
Start date: 01/06/2019
End date: 31/12/2020

Human albumin (HSA) is currently used in the treatment of chronic liver diseases, where, as 
recently demonstrated, it promotes an anti-inflammatory response. By combining cellular biology 
and immunology methods, we aim to identify the cell population that up-take the most efficiently 
the HSA in human blood, the HSA receptors and their intracellular trafficking and signalling.

By performing multiparametric flow cytometry experiments on peripheral mononuclear blood 
cells, we identified a cell population that is, by far, the most efficient in HSA internalization. After 
feeding these cells with HSA, we immunoprecipitated the HSA and by quantitative mass-spec-
trometry we identified an HSA receptor protein candidate. 

We are currently validating these data and we have set-up, in human primary cells, the depletion of 
HSA receptor candidate by lentivirus-coded specific shRNA. In parallel, using cell lines "similar" to 
HSA receptive primary cells, we identified the endocytosis mechanisms involved in HSA up-take. 
These results remain to be validated in primary cells, from healthy people and, if possible, from 
chronic liver disease patients.

Definition of the utility of immune checkpoint receptors as
therapeutic targets in ACLF

Translational research
Shilpa Chokshi (Foundation for Liver Research. London, United Kingdom)

Promoter: EF Clif
Start date: 01/09/2018
End date: 31/10/2021

Acute on Chronic Liver Failure (ACLF) is an immunological paradox. It is a hyperinflammatory 
state at with coexisting profound immunoparesis. Immune checkpoints and their soluble forms 
have been shown in many contexts, to modulate autoimmunity and responses to infection or 
malignancy. We, therefore, aimed to explore their role in initiation and propagation of the patholo-
gical immune response in ACLF.

We have measured levels of several immune checkpoints in the CANONIC cohort and, also in a 
smaller longitudinal cohort. Several are elevated with increasing ACLF grade, and we show higher 
levels of some of these factors can discriminate clinical outcomes. We also demonstrate that ACLF 
grade increases markers of gut translocation, suggesting that this contributes to the pathological 
state that different patterns of soluble immune checkpoints associate with different predisposition 
and injury in ACLF. We also state that levels of some galectins -important immune checkpoints- are 
elevated in ACLF liver tissue at the transcriptional level and are also produced by stressed liver tissue 
in an explant mode and that levels of immune checkpoints are dynamic in ACLF.

Coincubation and FACS experiments from this longitudinal cohort have shown that blockade of 
some factors can affect the immune response in vitro. The laboratory experiments are complete, 
and analysis of this exciting data is being finalized and a publication prepared.

Albuminomics: identification of metabolites and lipids bound to 
albumin in patients with decompensated cirrhosis, patients with 
ACLF and healthy subjects

Basic research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Michael Rothe (Lipidomix. Berlin, Germany)
Óscar Yanes (Universitat Rovira i Virgili. Reus, Spain)

Promoter: EF Clif
Start date: 01/01/2020
End date: 31/12/2020

The goal of this project was to identify which metabolites and bioactive lipid mediators circulate 
free or bound to albumin, in the vascular bed of patients with acutely decompensated cirrhosis. 
To achieve this goal, plasma samples were processed suing immunoaffinity columns, able to 
separate the albumin-enriched fraction from the albumin-depleted fraction.

The metabolomic and lipidomic profiles of the albumin-enriched and albumin-depleted fractions 
were obtained by LC-MS/MS. Metabolomic analysis still needs further tuning but the lipidomic 
analysis have revealed a specific signature of lipids not bound by albumin. Within this signature, 
we have identified a small set of bioactive lipid mediators, which have the ability to modulate the 
immune system in the systemic circulation.

Effects of albumin on human neutrophil function in patients 
suffering from AD and ACLF

Translational study
Daniel Irimia (Massachusetts General Hospital. Boston, USA)

Promoter: EF Clif
Start date: 01/04/2020
End date: 31/03/2021

Albumin levels are low in patients with chronic liver failure. Here, we are testing the hypothesis that 
albumin levels affect neutrophil function, the key white blood cells that protect against infections. If 
this is true, increasing the levels of albumin in chronic liver failure patients may help restore the natural 
defences against microbes.

We started working on the project with a 4 months-delay due to the pandemic. On the four tasks of 
the project, we completed the first two, representing approx. 66% of the proposed work. For these 
tasks, we performed a through characterization of the effect of albumin on the neutrophil antimicrobial 
functions, using neutrophils from healthy donors, with and without stimulation. For this purpose, we 
employed a recently reported assay, named neutrophil swarming.

In parallel work, we determined using the same swarming assay that the neutrophils from patients 
with cirrhosis are impaired in their antimicrobial activities. The remaining work will leverage these two 
streams of knowledge and determine with high precision if albumin has an effect on patients’ neutro-
phils, in the context of chronic liver failure.

Autophagy as a mediator of HSA anti-inflammatory effects

Basic translational study
Sophie Lotersztajn (INSERM. Paris, France)
Loredana Saveanu (INSERM. Paris, France)
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 22/07/2020
End date: 31/12/2021

Autophagy is a major player in the regulation of anti-inflammatory response. Based on our preliminary 
data, this project will investigate whether human serum albumin (HSA) triggers autophagy in blood 
cells at different stages of chronic liver diseases, and whether the anti-inflammatory properties of HSA 
rely on autophagy activation and explore the underling molecular mechanisms.

Our pilot studies demonstrate that HSA enhances particular pathways of autophagy in specific blood cell 
sub-types from both, healthy subjects and patients with cirrhosis. We are further validating these data in a 
larger cohort, and explore the early signalling pathways, leading to autophagy activation upon HSA 
treatment. Current studies also combine pharmacological and lentivirus-coded specific shRNA approa-
ches, to identify the molecular mechanisms leading to autophagy activation by HAS. These concern the 
identification of cellular receptors and the intracellular trafficking mechanisms that -upon HSA treatment- 
are able to trigger autophagy in peripheral blood cells from both, healthy and cirrhotic patients.

Effects of albumin in a human model of dermal inflammation

Experimental medicine
Allastair O'Bryen (UCL, Royal Free Hospital. London, United Kingdom)

Promoter: EF Clif
Start date: 31/12/2020
End date: 31/08/2021

Chronic liver disease is associated with profound immunological changes that leave patients highly 
susceptible to infection. Albumin, the large circulating plasma protein, has been shown to have 
anti-inflammatory effects and we shall investigate this, using a human blister model of inflammation.
As England is in lockdown, recruiting healthy volunteers for the blister models is not currently 
possible. We have, therefore, investigated possible lipid mediators that may be modified by albumin 
infusions by performing analyses on existing plasma and blister samples from patients with decom-
pensated cirrhosis and correlating this with albumin treatment and measured circulating levels.

Protein and lipid inflammatory signatures in circulating exosomes 
in patients with ACLF

Basic translational research
Maria Rosa Sarrias (Germans Trias i Pujol Research Institute (IGTP). Badalona, Spain)

Promoter: EF Clif
Start date: 15/07/2019
End date: 30/06/2021

The objective of this study is to compare the lipid mediator signature and the content of immune-resolving 
proteins in exosomes from ACLF patients with full-blown systemic inflammation, with that of exosomes 
from patients with mere acute decompensation, compensated cirrhosis and healthy subjects.

Extracellular vesicles (EVs) were isolated from plasma by Size-Exclusion Chromatography (SEC). The 
EV were defined as positive for EV markers CD9 and CD5L, and their size, amount and morphology 
characterized by NTA and cryo-EM, respectively. Then, EVs were analysed by LC-MS/MS to characterize 
the profile of pro-resolving lipids. The results suggest a loss of pro-resolving lipids and CD5L protein 
content in EVs from ACLF vs decompensated cirrhotic patients. Moreover, in vitro analyses on macropha-
ge activity showed that CD5L signalling affects lipid mediator content, and viceversa, providing for the first 
time, a link between this anti-inflammatory protein and pro-resolving lipid signalling in liver pathology.

COLLABORATIVE PROJECTS AND CLINICAL TRIALS

The EFClif participates as a partner or advisor in a wide variety of external research projects, 
either funded by the European H2020 program or by private companies:

Development of DIALIVE, A novel LIVER Dialysis Device for the 
treatment of patients with Acute on Chronic Liver Failure (ACLF). 
ALIVER

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 7733057
Start date: 01/01/2017
End date: 30/09/2020

The ALIVER programme was designed to evaluate a novel approach to treating patients with 
acute-on chronic liver failure (ACLF) using a novel dialysis device, DIALIVE™. Its design is based 
on the understanding that albumin is destroyed, in patients with liver failure and allows removal 
and replacement of albumin and removal of DAMPs and PAMPS.

During 2020 the randomised controlled clinical trial of Dialive™ in adult patients with ACLF was 
completed and data analysis started. All indicates that Dialive™ treated patients experience an 
improvement of biomarkers, thought to be associated with the cytokine storm and organ failure 
in ACLF. If confirmed, it will mean that patients on Dialive™ show statistically significant benefits, 
compared to the control arm, ten days after the start of the treatment protocol of three to five 
sessions of eight to 12 hours each.

Yaqrit Discovery Ltd., a spin off company from University College London, where DIALIVE was 
discovered will perform the next phase of clinical trials so that, the device can start to save lives 
of ACLF patients. www.aliver.info

CARBALIVE

Randomised controlled clinical trial
Rajiv Jalan (UCL, Royal Free Hospital. London, United Kingdom)

Funder: H2020-EU.3.1.2- 634579
Start date: 01/05/2015
End date: 31/01/2021

Carbalive™ is a product for the treatment of patients with decompensated cirrhosis, specifically 
designed to remove harmful bacterial toxins from the gut, reduce gut inflammation and its 
permeability, preventing them from leaking into the rest of the body. This research was led by the 
members of the Liver Failure Group at University College London.

Data from the trial also showed trends in the improvements of a wide range of biomarkers of 
systemic inflammation, which is especially notable because Carbalive™ is not systemically 
absorbed. Measures of gut-specific health also improved in Carbalive™ patients compared to 
those on the placebo arm. These improvements were associated with trends towards reduction 
in the markers of gut inflammation, and less translocation (leakiness) of the gut wall; characteris-
tic problems associated with cirrhosis and its complications. Yaqrit Discovery Ltd., will perform 
the next phase of clinical trials before it becomes available for use to treat patients with decom-
pensated cirrhosis. www.carbalive.eu

LIVERHOPE

Randomised controlled clinical trial
Pere Ginès (Hospital Clínic-IDIBBAPS. Barcelona, Spain)

Funder: H2020-EU.3.1.2- 731875
Start date: 01/01/2017
End date: 31/06/2022

The objective of LIVERHOPE project is to evaluate a novel therapeutic strategy for patients with 
cirrhosis based on a combination of rifaximin and simvastatin, targeting the main pathophysiolo-
gical mechanisms of disease progression, namely the impairment in the gutliver axis and the 
persistent hepatic and systemic inflammatory response. The LiverHope project is unique in that 
it represents the first approach to develop a new combination therapy, able to prevent the 
progression of the disease.

If the results are positive this may represent a treatment to stabilize the disease and prevent it 
from progressing. This will have a huge impact in the natural history of the disease, by decreasing 
mortality and improving quality of life of patients and their families, and will reduce costs, by 
decreasing the number of hospitalizations.

SCOTCH Trial Supplemental Corticosteroids in Cirrhotic
Hypotensive Patients with Suspicion of Sepsis

Randomised controlled clinical trial
Alexander Wilmer (UZ Leuven. Leuven, Belgium)
Julia Wendon (King’s College. London, United Kingdom)
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: Catholic University of Leuven
Start date: 01/04/2015
End date: 31/12/2020 (early terminated)

Double-blind, phase IV, randomized, placebo-controlled multicentre trial, involving 356 patients 
with cirrhosis and septic shock, aimed at evaluating if intravenous low-dose hydrocortisone 
improves 28-d survival in comparison with standard therapy.

The study started in April 2015 and until the end of 2020 included 94 patients. Ten centres were 
theoretically active but just two were currently recruiting. A total of 244 were screened, but not 
included (screening failure). Due to the low recruitment rate, the study was prematurely stopped 
on December 31, 2020.

The next steps are the finalization of online monitoring, cleaning of the database and initiation of 
the analysis of clinical data and samples. Cortisol metabolism will be analysed in Leuven. The 
rest of the analysis (inflammation and omics) will be performed by EF Clif investigators.

APACHE Trial. Effects of Plasma Exchange with Human Serum 
Albumin 5% (PE-A 5%) on Short-term Survival in Subjects with 
"Acute-On-Chronic Liver Failure" (ACLF) at High Risk of Hospital 
Mortality

Randomised controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Fin Stolze Larsen (Rigshospitalet. Copenhagen, Denmark)

Promoter: Grifols, SA
Start date: 21/02/2019
End date: 31/12/2022

It is a phase III, multicentre, randomized, open-label trial in 380 patients with ACLF-1b, ACLF 
grade 2 or ACLF-3a, aimed to determine whether plasma exchange with 5% albumin (from 4 to 
9 plasma exchange [PE] sessions) improves 90-day survival, in comparison with standard 
medical therapy.

The study is being performed in 30 centres, 20 from Europe and 10 from North America. Most 
hospitals had their site open visit at the end of 2019, or in the first quarter of 2020. Until now, 105 
patients have been enrolled. The estimated additional duration of the study is 24 months, consi-
dering the problems of recruitment associated with the COVID-19 pandemic.

ALADDIN Study

Clinical translational research
Joan Clària (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)

Promoter: EF Clif
Start date: 01/02/2020
End date: 31/12/2022

The ALADDIN Study is an agnostic investigation aimed to assess the mechanisms of systemic 
inflammation and ACLF in a large series of patients with and without ACLF. Protein expression, 
kinomic and genotyping will be determined using high throughput molecular biology techniques, 
in patients with ACLF from the APACHE study.

Since patients included in the APACHE Study will be investigated before, during and after 
treatment, the study will also assess the mechanism of action of plasma exchange and predictors 
of response in patients with ACLF. The recruitment of patients for study inclusion is ongoing.

PRECIOSA Study Prevention of Mortality with Long-Term Admi-
nistration of Human Albumin in Subjects with Decompensated 
Cirrhosis and Ascites

Randomized controlled clinical trial
Javier Fernández (Hospital Clínic Barcelona-IDIBAPS; EF Clif. Barcelona, Spain)
Paolo Angeli (University of Padova. Padova, Italy)

Funder: Grifols, SA
Start date: 20/04/2018
End date: 31/12/2023

This is a phase IV, multicentre, randomized open-label trial, in 410 patients with decompensated 
liver cirrhosis with ascites, aimed to determine if long-term albumin administration (1.5 g/kg body 
weight every 10 days for 12 months) prevents ACLF and improves 1-year transplant-free survival 
in comparison with standard medical therapy.

The study is being performed in 29 European and 10 North American centres. The first site was 
opened in April 2018. Until now, 115 subjects have been included. The estimated additional duration 
of the study is 30 months, given the problems of recruitment caused by the COVID-19 pandemic.

HEPASTEM

• HEP101-PHASE Multicenter Phase II safety and preliminary efficacy study
of 2 dose regimens of HEPASTEM in patients with acute-on-chronic liver failure

Phase II randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 16/12/2016
End date: 21/08/2020

An interventional, multicentre, open, safety study of 2 dose regimens of HepaStem, given in 
subsequent cohorts with approximately 24 hospitalized ACLF patients. Its primary objective is to 
assess the safety administration of different doses of HepaStem up to D28, and the secondary 
one is to evaluate preliminary efficacy parameters up D28, up to M3 and up to 1 year.

The clinical part of this study has been completed in the period under review. LPLV was on 21Au-
gust 2020. The CSR is not available at the time of this report. Subject exposure: 24 patients. 
Safety results: 2 patients with underlying coagulation disturbances/ failure (due to their disease) 
experienced severe bleeding, caused by severe coagulopathy in the highest dose cohort (5 Mio 
cells/kg). 21/24 patients treated in the reduced dose cohorts (0.6 to 1.2 single and double doses 
1 week apart) did not experience coagulopathy. The coagulation parameters stayed within the set 
safety limits for fibrinogen and platelets.

• HEP102-RANDOMIZED, placebo controlled, double blind, multi-center 
PHASE IIB study to evaluate the efficacy and safety of HEPASTEM in patients 
with acute-on-chronic liver failure (ACLF)

Phase IIB randomised controlled clinical trial
Frederik Nevens (UZ Leuven. Leuven, Belgium)

Funder: Promethera Biosciences
Start date: 21/01/2020
End date: 31/12/2023

Interventional, double blind, randomised (2:1) and placebo-controlled study on one dose regimen 
of HepaStem. 1-week double-blind treatment period with 2 i.v. infusions of HepaStem at 1.0 x 
106 cells/ kg BW or Placebo. 

The primary objective is to demonstrate the efficacy of 2 infusions (i.v.) of HepaStem at 1.0 million 
of cells/kg (7-day interval) on the overall survival proportion at D90 days.

FPFV: 21 January 2020. Recruitment has been strongly impacted for the COVID-19 situation. 12 
Patients were exposed to HepaStem or placebo up to 08-12-20. The randomization ratio is 2:1 
Therefore, an estimated number of 8 patients received HepaStem. No safety concerns have been 
observed in the treated population so far.

Liposomal peritoneal dialysis for the management of hepatic 
encephalopathy

Phase I randomised controlled clinical trial
Jonel Trebicka (Goethe University Frankfurt. Frankfurt, Germany; EF Clif. Barcelona, Spain)

Funder: Versantis GmbH
Start date: 01/09/2019
End date: 11/03/2021

Versantis, a clinical-stage company developing novel therapies for orphan liver and paediatric 
diseases, performs a Phase 1b clinical trial of VS-01 in decompensated liver cirrhosis. VS-01 was 
tested in a first-in-human, single-ascending and multiple dose study.

The primary objective of the study is to evaluate the safety and tolerability of i.p.-administered 
VS-01 on top of standard of care in cirrhotic patients with ascites and mild hepatic encephalopa-
thy, following single and multiple intraperitoneal administrations. The secondary objectives are to 
gather preliminary PK, PD and clinical efficacy data. In total, 12 patients were successfully 
treated, 9 in the single ascending dose part (3 doses) and 3 in the multiple dose (daily treatment 
for 4 days) part of the study.

The results show that VS-01 was safe and well tolerated, with no dose-limiting toxicities or 
unexpected safety signals. No serious adverse events (AE) are reported, and no patients discon-
tinued because of an AE. Patients receiving multiple doses of VS-01 show improvements in 
selected biomarkers and clinical cognitive tests, which support the clinical potential of VS-01 and 
encourage its further investigation in a Phase 2a study in the target indication of ACLF.
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