
Sofosbuvir/velpatasvir for 12weeks in hepatitis C
virus-infected patients with end-stage renal disease

undergoing dialysis

Graphical abstract Authors

Off-label use of sofosbuvir occurs

regularly in HCV patients

undergoing dialysis for ESRD

Sofosbuvir/velpatasvir is a
combination antiviral that is

approved for treatment
of HCV patients
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This study evaluated the safety

and efficacy of sofosbuvir/

velpatasvir in these patients 

Treatment with sofosbuvir/

velpatasvir was safe and

well tolerated

With a cure rate of 95%
in patients with HCV
infection and ESRD

Highlights
� Sofosbuvir/velpatasvir (SOF/VEL) is approved for patients

with HCV infection.

� There is no dosing recommendation for SOF-based regimens
for HCV-infected patients on dialysis.

� We evaluated SOF/VEL for 12 weeks in HCV-infected patients
with end-stage renal disease on dialysis.

� SOF/VEL was safe and well tolerated, with a cure rate of 95%
in our study.

Sergio M. Borgia, Janet Dearden, Eric M.
Yoshida, ..., Yoav Lurie, Jose Luis Calleja,
Edward J. Gane

Correspondence
sergio.borgia@williamoslerhs.ca
(S.M. Borgia)

Lay summary
Sofosbuvir/velpatasvir is a combination
direct-acting antiviral that is approved for
treatment of patients with hepatitis C
virus (HCV) infection. Despite the lack of
dosing recommendations, sofosbuvir-
containing regimens (including sofosbu-
vir/velpatasvir) are frequently used for
HCV-infected patients undergoing dialy-
sis. This study evaluated the safety and
efficacy of sofosbuvir/velpatasvir for
12 weeks in patients with HCV infection
who were undergoing dialysis. Treatment
with sofosbuvir/velpatasvir was safe and
well tolerated, resulting in a cure rate of
95% in patients with HCV infection and
end-stage renal disease.

https://doi.org/10.1016/j.jhep.2019.05.028 e49
� 2019 European Association for the Study of the Liver. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/). J. Hepatol. 2019, 71, 660–665
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Effectiveness and safety of sofosbuvir/velpatasvir/
voxilaprevir in patients with chronic hepatitis C

previously treated with DAAs

Graphical abstract Authors

Highlights
� Patients achieve high SVR12 rates with sofosbuvir/velpatas

vir/voxilaprevir after prior DAA failures.

� Sofosbuvir/velpatasvir/voxilaprevir is a very safe and well
tolerated combination.

� GT3 cirrhotic patients with previous treatment with NS5A-
inhibitors are poor responders.

� GT3 is the only factor that impacts SVR12 rates in retreat-
ment with sofosbuvir/velpatasvir/voxilaprevir.

Jordi Llaneras, Mar Riveiro-Barciela, Sabela
Lens, ..., Rafael Esteban, Zoe Mariño, Maria
Buti

Correspondence
mbuti@vhebron.net
(M. Buti)

Lay summary
Treatment with sofosbuvir/velpatasvir/vo
xilaprevir (SOF/VEL/VOX) for 12 weeks is
the current recommendation for the 5% of
patients infected with HCV who do not
achieve eradication of the virus under
treatment with direct-acting antivirals. In
a Spanish cohort of 137 patients who
failed a previous combination of direct-
acting antivirals, a cure rate of 95% was
achieved with SOF/VEL/VOX. Genotypic
characteristics of the virus (genotype 3)
and the presence of cirrhosis were factors
that decreased the rate of cure. Treatment
with SOF/VEL/VOX is an effective and safe
rescue therapy due to its high efficacy and
very good safety profile.
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Defining virus-specific CD8+ TCR repertoires for
therapeutic regeneration of T cells against chronic

hepatitis E

Graphical abstract Authors
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Highlights
� Identified 2 HEV-specific CD8+ T cell epitopes located at the

RNA helicase and RNA-dependent RNA polymerase.

� Identified and sequenced T cell receptor (TCR) repertoires
against HEV.

� Transfer of engineered TCRs to T cells of chronically infected
patients confers HEV-specific immunogenicity and cytotox-
icity.

Chai Fen Soon,Patrick Behrendt,Daniel Todt,
..., Heiner Wedemeyer, Margaret Sällberg
Chen,Markus Cornberg

Correspondence
Cornberg.Markus@mh-hannover.de
(M. Cornberg)

Lay summary
Patients who are immunosuppressed are
vulnerable to developing chronic liver
disease following infection with hepatitis
E virus (HEV). To-date, there is no
approved therapy for chronic hepatitis E.
Interferon-a and ribavirin are off-label
treatment options, but their applications
are limited by side effects. Thus,
immunotherapy, more specifically T cell-
based therapy, may be an alternative
approach. We designed T cell receptor-
engineered T cells that effectively con-
ferred immune cells, taken from patients
with chronic hepatitis E, with the ability
to recognize virus-specific epitopes and
mediate killing of target cells in vitro.
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MMP2/MMP9-mediated CD100 shedding is crucial for
inducing intrahepatic anti-HBV CD8 T cell responses

and HBV clearance

Graphical abstract Authors
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Highlights
� HBV infection results in altered mCD100 expression and

serum sCD100 levels.

� sCD100 can increase anti-HBV CTL response and accelerate
HBV clearance.

� mCD100 shedding and sCD100 formation is mediated by
MMP2 and MMP9.

� CHB patients show decreased serum MMP2 and sCD100
levels.

� MMP2/9 inhibition suppresses anti-HBV CTL response and
delays HBV clearance.

Shangqing Yang, Lu Wang, Wen Pan, ...,
Mengji Lu, Dongliang Yang, Jia Liu

Correspondence
jialiu77@hust.edu.cn
(J. Liu)

Lay summary
Chronic hepatitis B virus (HBV) infection
is a major public health problem world-
wide. The clearance of HBV relies largely
on an effective T cell immune response,
which usually becomes dysregulated in
chronic HBV infection. Our study provides
a new mechanism to elucidate HBV per-
sistence and a new target for developing
immunotherapy strategies in patients
chronically infected with HBV.
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Intelligent liver function testing (iLFT): A trial of
automated diagnosis and staging of liver disease in

primary care

Graphical abstract Authors
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Highlights
� Intelligent liver function testing utilises the smarter appli-

cation of existing knowledge and technology.

� Intelligent liver function testing increases diagnosis of liver
disease by 43%, with diagnostic accuracy over 90%.

� Intelligent liver function testing enables earlier identification
of treatable liver disease.

John F. Dillon, Michael H. Miller,
Emma M. Robinson, ..., Peter T. Donnan,
Kathleen A. Boyd, Ellie Dow

Correspondence

e.robinson7@nhs.net
(E.M. Robinson)

Lay summary
There is a growing epidemic of advanced
liver disease, this could be offset by early
detection and management. Checking
liver blood tests (LFTs) should be an
opportunity to diagnose liver problems,
but abnormal results are often incom-
pletely investigated. In this study we
were able to substantially increase the
diagnostic yield of the abnormal LFTs
using the automated intelligent LFT sys-
tem. With the addition of referral recom-
mendations and management plans, this
strategy provides optimum investigation
and management of LFTs and is cost
saving to the NHS.

JOURNAL 
OF HEPATOLOGY

Research Article
Cirrhosis

https://doi.org/10.1016/j.jhep.2019.05.033 e53
� 2019 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved. J. Hepatol. 2019, 71, 699–706



Allocation of liver grafts worldwide – Is there
a best system?

Graphical abstract Authors
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Highlights
� An optimal allocation system for scarce resources should

simultaneously ensure maximal utility, but also equity.

� Large differences exist between centers and countries for
ethical and legislative reasons.

� A future globally applicable strategy should combine donor
and recipient factors.

� This strategy must predict probability of death on the
waiting list, post-transplant survival and morbidity, and
costs.

Christoph Tschuor, Alberto Ferrarese,
Christoph Kuemmerli, Philipp Dutkowski,
Patrizia Burra, Pierre-Alain Clavien

Correspondence
burra@unipd.it (P. Burra),
clavien@access.uzh.ch (P.-A. Clavien)

Lay summary
An optimal allocation system for scarce
resources should simultaneously ensure
maximal utility, but also equity. While
the model for end-stage liver disease is
currently the standard for this model,
many adjustments were implemented in
most countries. A future globally applica-
ble strategy should combine donor and
recipient factors predicting probability of
death on the waiting list, post-transplant
survival and morbidity, and perhaps
costs.
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Activation of YAP attenuates hepatic damage and
fibrosis in liver ischemia-reperfusion injury

Graphical abstract Authors
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Highlights
� High graft YAP expression was correlated with well-

preserved histology and improved hepatocellular function
in human OLT.

� YAP activation promoted downstream regenerative/anti-
oxidative gene induction.

� YAP activation diminished oxidative stress, necrosis/apopto-
sis, and suppressed the innate inflammatory response.

� YAP activation suppressed extracellular matrix synthesis and
hepatic stellate cell activation, and stopped fibrogenesis.

� YAP activation failed to protect Nrf2-deficient mouse livers
against IR-mediated tissue damage.

Yuan Liu, Tianfei Lu, Cheng Zhang, ..., Qiang
Xia, Jerzy W. Kupiec-Weglinski,Haofeng Ji

Correspondence
xuning@shsmu.edu.cn (N. Xu)
xiaqiang@shsmu.edu.cn (Q. Xia)
hji@mednet.ucla.edu (H. Ji)

Lay summary
In the clinical arm, graft YAP expression
negatively correlated with liver function
and tissue damage after human liver
transplantation. YAP activation attenu-
ated hepatocellular oxidative stress and
diminished the innate immune response
in mouse livers following ischemia-
reperfusion injury. In the mouse model,
YAP inhibited hepatic stellate cell activa-
tion, and abolished injury-mediated fibro-
genesis up to 7 days after the ischemic
insult.
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TOX promotes the exhaustion of antitumor
CD8+ T cells by preventing PD1 degradation in

hepatocellular carcinoma

Graphical abstract Authors
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Highlights
� TOX promotes CD8+ T cell exhaustion in hepatocellular

carcinoma.

� TOX impairs CD8+ T cell antitumor function and response to
anti-PD1 therapy.

� TOX increases surface PD1 level of tumor-infiltrating CD8+ T
cells.

� TOX in peripheral CD8+ T cells is an unfavorable prognostic
factor for hepatocellular carcinoma.

Xiaochen Wang, Qifeng He, Haiyuan Shen,
..., Wenfang Tian, Weiwei Yu, Beicheng Sun

Correspondence
sunbc@nju.edu.cn
(B. Sun)

Lay summary
Abundant TOX expression in CD8+ T cells
impairs their antitumor function in hep-
atocellular carcinoma. Mechanically, TOX
reduces PD1 degradation and promotes
PD1 translocation to the cell surface in
CD8+ T cells, thus maintaining high PD1
expression at the cell surface. Downregu-
lating TOX expression improves the anti-
tumor function of CD8+ T cells, which
shows the synergetic role of anti-PD1
therapy, highlighting a promising strategy
for enhancement of cancer immuno-
therapy.
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Loss of Fbxw7 synergizes with activated Akt signaling to
promote c-Myc dependent cholangiocarcinogenesis

Graphical abstract Authors
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Highlights
� Downregulation of the FBXW7 tumor suppressor gene was

identified as a universal feature of human intrahepatic
cholangiocarcinoma (iCCA).

� Hydrodynamic transfection of inactivated Fbxw7 synergized
with an activated form of AKT to induce rapid iCCA in mice.

� Cholangiocarcinogenesis was prevented by c-Myc suppres-
sion, while being delayed by either Yap or Notch 2 depletion
in these mice.

� Inhibition of c-MYC might represent an innovative thera-
peutic strategy for the treatment of human iCCA with low
FBXW7.

Jingxiao Wang, Haichuan Wang, Michele
Peters, ..., Yong Zeng, Xin Chen, Diego F.
Calvisi

Correspondence
zengyong@medmail.com.cn (Y. Zeng)
xin.chen@ucsf.edu (X. Chen)
diego.calvisi@klinik.uni-regensburg.de
(D.F. Calvisi)

Lay summary
There is mounting evidence that FBXW7
functions as a tumor suppressor in many
cancer types, including intrahepatic
cholangiocarcinoma, through its ability
to promote the degradation of numerous
oncoproteins. Herein, we have shown that
the low expression of FBXW7 is ubiqui-
tous in human cholangiocarcinoma spec-
imens. This low expression is correlated
with increased c-MYC activity, leading to
tumorigenesis. Our findings suggest that
targeting c-MYC might be an effective
treatment for intrahepatic cholangiocar-
cinoma.
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Reduction of immunosuppressive tumor
microenvironment in cholangiocarcinoma by ex vivo

targeting immune checkpoint molecules

Graphical abstract Authors
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Highlights
� NK cells and cytotoxic T cells infiltrate poorly into cholan-

giocarcinoma.

� Regulatory T cells accumulate in cholangiocarcinoma.

� PD1, CTLA4 and GITR are over-expressed on tumor-
infiltrating T cells in cholangiocarcinoma.

� Blocking PD1 or CTLA4 or stimulating GITR enhances effector
functions of tumor-infiltrating T cells in cholangiocarcinoma.

Guoying Zhou, Dave Sprengers, Shanta
Mancham, ..., Jan N.M. IJzermans, Marco
J. Bruno, Jaap Kwekkeboom

Correspondence
j.kwekkeboom@erasmusmc.nl
(J. Kwekkeboom)

Lay summary
The defense functions of immune cells are
suppressed in cholangiocarcinoma
tumors. Stimulating or blocking ‘‘immune
checkpoint molecules expressed on
tumor-infiltrating T cells can enhance
the defense functions of these cells.
Therefore, these molecules may be
promising targets for therapeutic stimu-
lation of immune cells to eradicate the
tumors and prevent cancer recurrence in
patients with cholangiocarcinoma.
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Toll-like receptor 3 downregulation is an escape
mechanism from apoptosis during

hepatocarcinogenesis
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Highlights
� Downregulation of TLR3 in HCC is associated with poor

prognosis and with resistance to TLR3-triggered apoptosis.

� Downregulation of TLR3 is an escape mechanism for HCC
cells which prevents their apoptosis and enhances tumor
progression.

� The effect of TLR3 on apoptosis, which limits tumor
progression, is independent of the immune response.

� TLR3 ligands may represent an effective treatment option for
HCC expressing TLR3.

Marc Bonnin, Nadim Fares, Barbara Testoni,
..., Toufic Renno, Philippe Merle, Serge
Lebecque

Correspondence
philippe.merle@inserm.fr
(P. Merle) serge.lebecque@univ-lyon1.fr
(S. Lebecque)

Lay summary
Hepatocellular carcinoma (HCC) is a
heterogeneous disease associated with a
poor prognosis. In patients with HCC,
TLR3 downregulation is associated with
reduced survival. Herein, we show that
the absence of TLR3 is associated with a
lower rate of apoptosis, and subsequently
more rapid hepatocarcinogenesis, with-
out any change to the immune infiltrate
in the liver. Therefore, the poor prognosis
associated with low TLR3 expression in
HCC is likely linked to tumors ability to
escape apoptosis. TLR3 may become a
promising therapeutic target in TLR3-
positive HCC.
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Interferon-c-dependent immune responses contribute
to the pathogenesis of sclerosing cholangitis in mice

Graphical abstract Authors
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Highlights
� Patients with PSC showed increased IFNc serum concentra-

tions and elevated frequencies of hepatic CD56bright NK cells.

� Less hepatic NK cells and CD8+ T cells expressing cytotoxic
effector molecules after deletion of IFNc in Mdr2�/� mice.

� Less inflammatory macrophages and more restorative
macrophages after genetic deletion of IFNc.

� Genetic deletion and blockage of IFNc in Mdr2�/� mice
attenuated liver fibrosis.

Gevitha Ravichandran, Katrin Neumann,
Laura K. Berkhout, ..., Christoph Schramm,
Marcus Altfeld, Gisa Tiegs

Correspondence
g.tiegs@uke.de
(G. Tiegs)

Lay summary
Primary sclerosing cholangitis (PSC) is a
chronic cholestatic liver disease charac-
terized by biliary inflammation and fibro-
sis, whose current medical treatment is
hardly effective. We observed an in-
creased interferon (IFN)-c response in
patients with PSC and in a mouse model
of sclerosing cholangitis. IFNc changed
the phenotype of hepatic CD8+ T lympho-
cytes and NK cells towards increased
cytotoxicity, and its absence decreased
liver cell death, reduced frequencies of
inflammatory macrophages in the liver
and attenuated liver fibrosis. Therefore,
IFNc-dependent immune responses may
disclose checkpoints for future therapeu-
tic intervention strategies in sclerosing
cholangitis.
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Liver infiltrating T cells regulate bile acid metabolism
in experimental cholangitis
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Highlights
� Antigen-specific CD8+ T cells can control bile acid metabo-

lism in a murine model of cholangitis.

� The effect of T cells on bile acid metabolism partly depends
on TNF and IFN-c, and on T cell contact with hepatocytes.

� Understanding the effect of lymphocytes on bile acid
metabolism may help in the design of combined treatment
strategies.

Fabian Glaser, Clara John, Bastian Engel, ...,
Joerg Heeren, Christoph Schramm, Dorothee
Schwinge

Correspondence
cschramm@uke.de
(C. Schramm) d.schwinge@uke.de
(D. Schwinge)

Lay summary
Dysregulation of bile acid metabolism and
T cells can contribute to the development
of cholangiopathies. Before targeting T
cells for the treatment of cholan-
giopathies, it should be determined
whether they exert protective effects on
bile acid metabolism. Herein, we demon-
strate that T cell-induced cholangitis
resulted in decreased levels of harmful
unconjugated bile acids. T cells were able
to directly control synthesis and metabo-
lism of bile acids, a process which was
dependent on the proinflammatory
cytokines TNF and IFN-c. Understanding
the effect of lymphocytes on bile acid
metabolism will help in the design of
combined treatment strategies for chole-
static liver diseases.
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The global epidemiology of NAFLD and NASH
in patients with type 2 diabetes: A systematic

review and meta-analysis
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Highlights
� Prevalence of NAFLD in patients with type 2 diabetes

mellitus is more than 2-fold higher than in the general
population.

� The overall prevalence of NAFLD among patients with type 2
diabetes mellitus is 55.5%.

� The global prevalence of non-alcoholic steatohepatitis
among patients with type 2 diabetes is 37.3%.

� Of the patients with NAFLD and type 2 diabetes mellitus who
undergo liver biopsy, 17% have advanced fibrosis.

Zobair M. Younossi, Pegah Golabi, Leyla de
Avila, ..., Leah Burns, Arian Afendy, Fatema
Nader

Correspondence
Zobair.Younossi@inova.org
(Z.M. Younossi).

Lay summary
Non-alcoholic fatty liver disease (NAFLD)
is now recognized as the most prevalent
chronic liver disease worldwide. Type 2
diabetes mellitus (T2DM) is an important
risk factor for NAFLD. Additionally, T2DM
seems to accelerate the progression of
liver disease in NAFLD. Despite the high
prevalence and serious clinical implica-
tions of NAFLD in patients with T2DM, it
is usually overlooked in clinical practice.
This meta-analysis provides evidence of
the high prevalence of NAFLD and NASH
in patients with T2DM. In this context,
increasing awareness about the impor-
tance of NAFLD in patients with T2DM
among all important stakeholders (pri-
mary care physicians, specialists, and
health policy makers) must be prioritized.
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Prevalence of prediabetes and diabetes in children and
adolescents with biopsy-proven non-alcoholic fatty

liver disease
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Highlights
� The prevalence of abnormal glucose tolerance is uncertain in

children with biopsy-proven NAFLD.

� Children with NAFLD have a higher prevalence of abnormal
glucose tolerance than those without NAFLD.

� Children with NAFLD and abnormal glucose tolerance have a
higher prevalence of NASH than those with normal glucose
tolerance.

� Central adiposity is the factor that is most strongly associ-
ated with NASH.

Valerio Nobili, Alessandro Mantovani,
Stefano Cianfarani, . . . , Rohit Loomba,
Christopher D. Byrne, Giovanni Targher

Correspondence
giovanni.targher@univr.it
(G. Targher)

Lay summary
Children with biopsy-proven non-
alcoholic fatty liver disease (NAFLD) have
a higher prevalence of abnormal glucose
tolerance (prediabetes or type 2 diabetes)
than children without NAFLD. Children
with biopsy-proven NAFLD and abnormal
glucose tolerance also have a higher
prevalence of the progressive form of
disease, non-alcoholic steatohepatitis,
than those with normal glucose tolerance,
though central adiposity is the factor that
is most strongly associated with non-
alcoholic steatohepatitis.
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