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Abstract

Liver transplantation (LT) is a life-saving treatment for
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patients with end-stage liver disease and for patients
with liver cell cancer related to liver disease. Acute and
chronic liver diseases related to hepatitis viruses are
between the main indications for liver transplantation.
The risk of viral reinfection after transplantation is
the main limiting factor in these indications. Before
the availability of antiviral prophylaxis, hepatitis B
virus (HBV) recurrence was universal in patients who
were HBV DNA-positive before transplantation. The
natural history of recurrent HBV was accelerated by
immunosuppression, and it progressed rapidly to graft
failure and death. Introduction of post-transplant
prophylaxis with immunoglobulin alone first, and
associated to antiviral drugs later, drastically reduced
HBV recurrence, resulting in excellent long-term
outcomes. On the contrary, recurrence of hepatitis
C is the main cause of graft loss in most transplant
programs. Overall, patient and graft survival after LT for
hepatitis C virus (HCV)-associated cirrhosis is inferior
compared with other indications. However, successful
pretransplant or post transplant antiviral therapy
has been associated with increased graft and overall
survival. Until recently, the combination of pegylated
interferon and ribavirin was the standard of care for the
treatment of patients with chronic hepatitis C. Highly
active antiviral compounds have been developed over
the past decade, thanks to new /n vitro systems to
study HCV entry, replication, assembly, and release.
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Core tip: This review explores the available data in
the literature concerning the treatment of hepatitis
B virus and hepatitis C virus in the setting of liver
transplantation in 2015. In particular, we will discuss
regarding the possibilities to treat patients before and/
or after the transplantation.
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INTRODUCTION

Liver transplantation (LT) is the only effective solution
for patients with end-stage liver disease. Viral hepatitis
B and C are among the most common causes of
cirrhosis and hepatocellular carcinoma and the most
frequent indications for liver transplantation.

Introduction of post-transplant prophylaxis with
immunoglobulin alone first, and associated to antiviral
drugs later, drastically reduced hepatitis B virus (HBV)
recurrence, resulting in excellent long-term outcomes.
On the contrary, recurrence of hepatitis C is the main
cause of graft loss in most transplant programs. New
antiviral therapies have been recently introduced in the
market, while former therapeutic approaches were far
from optimal, because sustained virologic responses
were only achieved in one-third of treated patients,
and adverse effects were common and severe.

The following manuscript will discuss, in turn, the
approach to management of HBV and hepatitis C virus
(HCV) patients in the setting of liver transplantation.

HBV IN LIVER TRANSPLANTATION

Despite massive vaccination campaigns, chronic
hepatitis B (CHB) remains one of the most important
causes of liver disease worldwide. About 25% of
all chronic HBV carriers can develop serious liver
diseases, such as chronic hepatitis, cirrhosis, and
primary hepatocellular carcinoma'”’, and HBV
infection is responsible for a mortality rate of 2.7
and 3.5 persons per 100000 inhabitants per year*?.
Furthermore, cirrhosis or hepatocellular carcinoma
(HCC) due to HBV infection represented one of the
most important indications for liver transplantation in
the last ten years (14.4%), without a decreasing rate
in respect of the previous decade!®. The introduction of
new antiviral therapies has dramatically changed the
clinical scenario, because of the improvement obtained
either in the pre-transplant setting and after LT. The
management of hepatitis B surface antigen (HBsAQ)
positive transplant patients can be divided into the
pre-transplant, prophylactic post-transplant and
therapeutic post-transplant approach. Moreover, HBV
prophylaxis is needed for LT recipients who receive
graft from anti-hepatitis B core (HBc) positive donors.

Anti-HBV therapy in HBV decompensated cirrhosis
The aim of antiviral therapy is to reverse or delay
complications of cirrhosis and the need for LT, and
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to decrease the risk of HBV re-infection in those
who eventually undergo LT. Five oral nucleos(t)ide
analogues (NAs) have been licensed for the treatment
of CHB: three nucleoside [lamivudine (LAM), telbivudine
(TBV), entecavir (ETV)] and two nucleotide [adefovir
dipivoxil (ADF) and tenofovir disoproxil fumarate
(TDF)] analogues™. Antiviral therapy should be started
immediately in patients with HBV decompensated
cirrhosis, regardless level of detectable serum HBV
DNA and/or ALT activity. LAM (100 mg/die) was
the first NA approved for treatment of CHB and its
efficacy has been confirmed in randomized controlled
trials and cohort studies showing stabilization or even
improvement of liver function®™. However, long-term
LAM monotherapy is associated with progressively
increasing rates of viral resistance due to YMDD
mutations (15%-25% at year 1, 65%-80% at year 5)"2
and for these reason it is not currently recommended
for patients with HBV decompensated cirrhosis.
Furthermore, Lau et al'® clearly demonstrated in
27 CHB patients that the HBeAg positive special
population was at higher risk of LAM resistance (48
mo resistance 13/17 vs 1/10, P < 0.0011), due to a
baseline higher HBV-DNA, (P < 0.1). ADF (10 mg/
die) was the second NA approved for the treatment
of CHB. However, due to the risk of resistance during
long-term therapy in naive patients (29% at year 5),
higher costs and worsening of renal function, it has
been replaced by tenofovir, which is a more effective
and cheaper NA. TBV is a potent nucleoside analogue,
however, its use in CHB monotherapy is still associated
with selection for YMDD mutations*. For these
reasons, the role of telbivudine monotherapy in the
treatment of HBV decompensated cirrhosis is unclear
due to its unfavorable resistance profile compared
to ETV and TDF; they are the newer potent NA with
a minimal or even no risk of resistance!™, thus are
currently considered the treatment of choice in patient
with decompensated liver cirrhosis. Anyway, ETV
monotherapy is not a good option for patients with
lamivudine resistance, as HBV resistance develops in
approximately 50% of lamivudine resistant patients
after five years of ETV treatment'?. Regarding NA
side effects, lactic acidosis has been reported in small
group of patients treated with ETV!*®! and even thought
similar rates of renal adverse events has been reported
in patients treated with TDF or ETV, renal function
should be carefully monitored™*.

Referral for liver transplantation

Patients with HBV infection are listed for LT for three
main causes: presence of HCC within Milan criteria and
well-compensated liver function; decompensated liver
function, with or without development of HCC; acute
liver failure or fulminant hepatitis.

HBYV decompensated liver cirrhosis
Patients with HBV decompensated cirrhosis should be
referred for LT, While waiting for LT, the patients
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should be monitored carefully at least every 3 mo for
virologic response and possible virologic breakthrough
in order to achieve serum HBV DNA undetectability!*’.
In patients treated with lamivudine monotherapy
levels of baseline HBV DNA have been independently
associated with the outcome. In the same prospective
multicenter study including 154 LAM-treated patients
with HBV decompensated cirrhosis, most of the deaths
(78%) occurred within the first 6 months suggesting
that LAM may not be able to reduce the short-term
mortality or the need for LT in patients with very
advanced liver failure!'’). In contrast, initiation of
antiviral therapy at earlier stages is associated with
better chances of liver function recovery, since clinical
benefit may take 3-6 mo. Whether these results are
still valid with the current more potent anti-HBV agents
is not clear. ETV and TDF are currently considered the
treatments of choice in this group of patients, due to
safety, tolerability, and efficacy; moreover, Buti in a
systematic review demonstrated the cost-effectiveness
of this new therapeutic alternatives*®. In detail, ETV
and TDF were considered safe, well tolerated and
effective, as reported in a landmark study on 112
patients by Liaw et a/'**. Moreover, Chang et a/'*”
in 2010 demonstrated an histological improvement
on 96% of 57 patients after 3-years therapy with
ETV, showing that the reversal of cirrhosis could
be an achievable goal with new NA. An immediate
consequence of this histological improvement is
the reduction of MELD score: Peng et a/®® in 2012
analyzed that the reduction of MELD score after oral
therapy was about 2 points analyzing studies on oral
therapies in HBV decompensated patients. Finally, a
recent retrospective study on 5374 patients with CHB,
demonstrated that ETV therapy was associated with a
significantly lower risk of death or transplantation than
LAM (HR = 0.42; 95%CI: 0.31-0.57; P < 0.001)".
Current guidelines state that in all decompensated
patients lifelong treatment with ETV or TDF should be
introduced, unless contraindicated™. The last point
to highlight for patients awaiting LT is monitoring
the effectiveness in the context of recurrence of HBV
infection after LT. The main goal remains to reduce
viral load under 100000 copies/mL before surgery,
as demonstrated by Marzano et al*? in a landmark
study in 2005, in which the recurrence rate amongst
recipients with pre-transplant viral load higher than the
above mentioned values was extremely higher (50%
and 0%, respectively). For these reasons, especially
in those patients with long term therapy with LAM
and listed for LT, the viral load should be carefully
monitored.

Hepatocellular carcinoma

The incidence of HCC in CHB is estimated to be
different between treated and untreated patients,
ranging from 2.8% to 6.4%, respectively™®®!, Two main
factors contribute to development of HCC in CHB,
which is 100-fold higher than in non infected: first,
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the viral replication, whose load was strictly connected
with the risk of HCC - independently of HBeAg antigen,
presence of liver cirrhosis and serum ALT level - in a
large coohort of Taiwanese patients™; second, the
cytokine release mediated by the immune response,
which ensures acceleration of hepatocyte cell cycles
and genetic alterations®. Available treatments for
HBV infection were demonstrated to be effective in
reducing oncogenic damage due to HBV replication
and integration. In a recent paper, Vlachogiannikos
reviewed the most important metanalysis which
evaluated the role of antiviral therapy among HCC
development™, Interestingly, six metanalysis®?""
agreed that the use of NAs or IFN-based regimes
were effective in reducing the risk of HCC, but
relevant issues about the benefit on different ethnic
backgrounds and presence of absence of cirrhosis
were not completely cleared; the authors stated that
the higher risk coohort - cirrhosis - could reach the
higher benefit from treatment. Nervertheless, the
reduced risk of decompensation of liver disease could
not be counterbalanced by a similar reduction of the
risk of HCC development; thus all the patients, treated
and untreated, have to perform six-months active
surveillance.

Acute-fulminant hepatitis B

In patients with acute liver failure due to acute or
acute-on-chronic hepatitis B the treatment strategy
remains not well defined. In case of fulminant
hepatitis, specific supportive care is still considered
the treatment of choice, even though efficacy of NA,
and in particular LAM, has been already proved for
prevention of post-transplant recurrence®?. In the
latter setting, acute flare in chronic HBV infection is
mainly noted amongst immunosuppressed patients
or in patients taking immunomodulant drugs, as
anti-TNF alfa or monoclonal antibodies; in those
who require LT, introduction of lamivudine in naive
patients, or treatment modification with another NA
if mutations have been identified, could be a rational
approach®, On the other side, trials assessing the
efficacy played by newer antivirals seem to be very
difficult to perform and only few cases are currently
reported in literature®**, In a prospective study, Chen
et al®® demonstrated that treated patients with acute-
on-chronic liver failure experienced better long-term
survival than untreated ones (64.7% vs 36.2%, P =
0.006), even though in the first three months there
were no difference between the cohorts.

Prevention of recurrence after LT

The introduction of newer therapies has reduced
the recurrence of HBV infection after LT, which was
considered a major problem in the past, because
of severe reduction of graft and patient survival.
These encouraging data were also confirmed by a
recent study published on the ELTR registry, which
stated that disease recurrence is going to be no
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longer a significant cause of death/graft loss. HBV
decompensated patients had a significantly better
patient and graft survival at 1, 3, 5, and 10 years (83%,
78%, 75%, and 68% and 80%, 74%, 71%, and 64%
respectively), compared to HBV/HCC patients (84%,
73%, 68%, 61%, and 81%, 70%, 65%, and 58%; P
= 0.001 and P = 0.026 respectively)®”. If untreated,
recurrence after LT is universal and its association with
rapidly progressive hepatitis that jeopardizes long-
term patient and allograft survival. In fact, recurrence
is initially characterized by serum HBsAg and HBV-DNA
reappearance, and followed by biochemical, histological
and clinical evidence of recurrent liver disease.

A multicentric study published in 1993 by Samuel
investigated risk factors for recurrence among 201 LT
recipients with HBV-related cirrhosis from 17 Centers
in Europe. Long-term Immunoglobulin administration
(P < 0.01), HBV-DNA negativization before LT (P <
0.05), and the abscence of HBeAg before LT (P < 0.001)
were evaluated as major factors against recurrence
at multivariate analysis™. More rencently, Xu et a/*”
identified pre-transplant HBV DNA level, presence
of HCC, antiviral treatment and post transplant viral
mutation as the major risk factors associated with
recurrence after LT. However, the first point is matter
of debate. Analyzing data from ELTR registry, the
proportion of recipients with HBV-DNA negative at LT
progressively decreased (from 81.2% to 51% and
from 82% to 57.4% in HCC patients, respectively;
each P < 0.001), without statistical difference in terms
of patient and graft survival. Initially, prophylaxis
against HBV re-infection was successfully performed
with anti-HBV immunoglobulins (HBIg), as showed
by Samuel et a® in 1993, and then with the use of
LAM in a pilot study provided in 1996 by Grellier*”,
Then, other NAs have been tested after LT, with good
results. At present, LAM and/or ADV in combination
with HBIg are still considered the treatment of choice
for prevention of HBV re-activation, since they reduced
the risk of graft infections to less than 10%"".

Costs, patient’s compliance and viral mutation
represent the most intriguing factors which lead
clinicians to find the optimal type of treatment. A meta-
analysis published by Katz et al**! in 2010 analyzed
ten studies which compared the combination therapy
(NA + HBIg) and mono-therapy with LAM or ADV:
treatment with HBIg and LAM was demonstrated to be
better than HBIg alone in reducing HBV recurrence (RR
= 0.28; 95%CI: 0.12-0.66, 10 studies, I’ = 60.7%)
and HBV DNA levels (RR = 0.21; 95%CI: 0.04-0.98,
I* = 0%), all-cause mortality (RR = 0.44; 95%CI:
0.25-0.77, I’ = 6.4). More recently, Wang et a/'*?
performed a systematic review which demonstrated
that, evaluating a total of 1484 patients of seventeen
studies, treatment with HBIg reduced HBV recurrence
(P < 0.001; RR = 0.16; 95%CI: 0.12-0.20) and viral
mutations (P < 0.001; RR = 3.13; 95%CI: 1.86-5.26),
and improved patient's early survival (1-year survival
P = 0.03; RR = 0.08; 95%CI: 0.01-0.15; 3-year
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survival P = 0.005; RR = 0.17; 95%CI: 0.05-0.28).
Interestingly, the Authors showed that the efficacy
of HBIg administration was demonstrated only in the
subgroup of patients who were HBV-DNA positive
before LT (P < 0.001; RD = 0.42; 95%CI: 0.32-0.52).
If the results were confirmed, the use of HBIg should
be limited only in high selected or limited fields,
even though the difference in survival has not been
confirmed when evaluating long term follow-up. Other
Authors recently proposed an "on-demand therapy",
personalized on the individual risk: for instance,
Cholongitas demonstrated in a prospective study that
28 patients with HBV DNA levels undetectable before
LT were safely treated against HBV infection with 6 mo
therapy with HBIg and then with monotherapy with
TDF or ETV!*?, Also Hu in a recent study demonstrated
that on demand dose HBIg (adjusted for anti-HBs titer)
plus ETV were efficient in preventing HBV recurrence,
which developed only in 2/145 (1.37%) patients™**.
The choice between TDF or ETV should depend only on
the presence of LAM resistance before transplant: in
this case, TDF should be preferred.

Two more factors should be considered when
choosing the best therapy for HBV transplanted
patients: costs and adherence; in fact, in a retro-
spective study, Chang et a/"**' demonstrated that
non-compliance to HBIg was equal to 14% in a small
cohorts of LT patients, and that also amongst these
patients anti-HBs titers were satisfactorily achieved.
For these reasons, many studies assessing the efficacy
of monotherapy have been published*!, but more
efforts to investigate stronger risk factors of recurrence
and to individualize treatment should be performed.

Lastly, vaccination after LT has been investigated
and used as a prophylactic tool against HBV recurrence.
It was currently used either in pre and in the post
transplant setting before introduction of HBIg!"’..
In a pilot study performed in 2000, Sanchez Fueyo
et al*® demonstrated that HBV vaccination after
1-year therapy with HBIg was useful and cost-
effective in a small cohort of 16 selected patients,
who were transplanted for cirrhosis or fulminant HBV
hepatitis. However, at present long term follow-up
data evaluating this strategy amongst large cohorts of
patients are still missing.

Treatment of recurrence after LT

In those patients who experience post-LT HBV reac-
tivation (for non compliance, viral mutations), viral
recurrence determines the rapid development of severe
liver dysfunction, comprising graft loss and death.
Fortunately, huge cases of fibrosing cholestatic hepatitis
due to HBV after LT are rare™. The role of TDF or
ETV for the treatment of recurrence seems to be
optimal, but two main aspects have to be considered:
first, HBV mutation: patients who experience post-
LT HBV reactivation during LAM therapy should
be treated with TDF instead of ETV; second: renal
function, which is a major problem in all LT patients
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due to immunosuppression, aging, pre-transplant
hepatorenal syndrome. TBV was demonstrated to
be effective in improving renal function: in a recent
prospective study by Cholangitas et al*”, 17 patients
who received TBV after 12 mo of standard therapy
presented a significant improvement of renal function
if compared to controls. Another retrospective study
highlighted a significant decrease of eGFR in CHB
patients after 17 mo treatment of TDF (P < 0.001),
with a recurrence rate of 0%; TDF was considered
a risk factor at multivariate analysis together with
diuretic treatment and chronic renal failure®. This
study showed data similar to what reported in TDF-
treated HIV population, who have experienced a time-
dependent impairment of renal function (P < 0.007)"%,
even though contrasting data and confounding factors,
as multiple drugs co-administration, have to be taken
into account. In this setting, some new trials focused
on LT population and comparing effectiveness about
HBV recurrence and renal function between ETV and
TDF, should be encouraged.

Prophylaxis of patients who receive livers from anti-HBc
positive donors

Anti-HBc grafts represent a major source of organs
worldwide, having a prevalence ranging from 10% to
50% in endemic HBV areas™, Use of anti-HBc graft
is considered safe, since it does not affect graft or
patient survival®*¥. However, patients who receive
these organs have an increased risk of de novo HBV
infection; however, this is not the only way to develop
a de novo HBYV infection after LT: for instance, a recent
study published by Xie et a*® highlighted that occult
HBV infection had a prevalence of > 40% in alcohol
related liver transplanted recipients.

There is some debate on the optimal strategy
after liver transplantation when anti-HBc organs are
allocated. The current guidelines recommend indefinite
prophylaxis with LAM for HBsAg negative recipients™.
This recommendation was retrieved by a landmark
study made by Cholongitas et al*”, who reviewed the
entire literature of the field. The Authors confirmed
the need to allocate the anti-HBc organs preferentially
to HBSAg positive or anti-HBc positive donors, but
also stated that the risk of HBV infection after LT can
be higher than 40% without prophylaxis. The study
provided also interesting data regarding treatment:
if vaccination alone seemed to be ineffective (100%
infection rate), combination therapy with LAM + HBIg
seemed inadequate, due to costs, compliance and
good results provided by LAM monotherapy (2/75,
2.6% of infection rate). Interestingly, the Authors
proposed an algorithm for therapy which takes
into account the serological status of the recipient,
assessing the need to combined therapy with HBIg and
LAM only in antiHBc donor/HBSAg Recipient matching.
Similarly, Brock et al®®, analyzing 958 patient from
UNOS database, demonstrated that use of HBIg alone
could confer less risk of mortality if compared to
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LAM therapy; notwithstanding, costs and absence of
significance about HBV-associated graft failure seemed
to discourage this therapeutic alternative.

HDV IN LIVER TRANSPLANTATION

HDV coinfection has a variable prevalence among CHB
patients. In a recent Chinese study, 426 out of 6604
patients were positive for HDV IgM™®, The coinfection
is a known risk factor for end-stage liver disease,
thus the main goal in such patients is represented by
suppression of HDV replication. However, treatment
options are very limited, because NAs used for the
treatment of HBV are ineffective and decompensated
cirrhosis could not benefit from IFN based regimens.
Thus, LT often remains the main choice in this setting™”.
Coinfection has remained a stable indication for LT in
the last two decades, having a prevalence of 2%,
Furthermore, analyzing data from ELTR Registry, HDV
co-infection was associated with better short and
long term patients survival (1-5-10 years survival:
92%, 89%, 86%, and 83%,75%, 60%, each P <
0.001); These data were confirmed also for grafts
(1-5-10 years graft survival: 81%, 85%, 80%; 80%,
71%,64%; each P < 0.001). The better survival
amongst coinfected patients is presumably due to
inhibition of HBV replicative cycle performed by
HDV™"., Conversely, no difference in terms of patients
and graft survival was seen among patients with HCC.

HCV IN LIVER TRANSPLANTATION

Nowadays, cirrhosis secondary to chronic hepatitis
C, with or without hepatocellular carcinoma, is
the leading indication for LT worldwide. Recurrent
hepatitis C infection of the allograft is universal if HCV
is detectable at the moment of transplant surgery.
Approximately one third of the patients will progress
to liver cirrhosis in the graft within only 5 years after
transplantation and, subsequently, graft and patient
survival are significantly worse in patients undergoing
LT for HCV-related cirrhosis than in those transplanted
for other causes!®“®?, Two strategies, including pre-
transplant treatment of HCV infection in cirrhotic
patients and post transplant treatment of liver graft
infection, can be adopted for achieving sustained
virological response (SVR), virus eradication and finally
improving clinical outcomes of HCV-infected recipients.

Antiviral treatment in waiting list for liver transplantation
The aim of antiviral treatment while on the waiting
list is to achieve either an SVR or an on-treatment
undetectable HCV-RNA at time of transplantation to
avoid HCV infection of the graft. Few studies have
shown that peg-IFN + ribavirin (RBV) treatment can
prevent graft infection in patients who achieve viral
clearance (undetectable HCV-RNA) during therapy
before LT**%%, As expected, response rates are mainly

January 28, 2016 | Volume 22 | Issue 4 |



influenced by genotype (better results in non-G1
patients) and, in those patients who achieve viral
clearance, it appears that duration of treatment may
be relevant (> 16 wk of therapy is associated with
prevention of graft infection after LT)*®*\. Overall,
efficacy of this therapy was suboptimal (30% of SVR
rates).

The first direct acting antivirals (DAAs) approved in
2011, the protease inhibitors telaprevir and boceprevir,
increased the efficacy of Peg-IFN-RBV, both in cirrhotic
patients treated in waiting list (WL) (pTVR up to
67%), as well as in transplant recipients (SVR12 up
to 62%). In HCV-infected patients awaiting LT limited
data were reported. Verna et al®® showed results of
triple therapy in a small series of HCV-infected G1
cirrhotics (n = 20) in the waiting list for LT; patients
underwent therapy for a median time of 14 wk. Most
of them were previous non responders, 20% had
ascites and 45% had a hepatocellular carcinoma at
the time of treatment initiation. Post-transplant SVR12
was 67% (8 out of 12 transplanted patients). From
safety point of view, serious adverse events occurred
in nine patients (31%), including one death (3%)
and 8 hospitalizations (28%). Despite these results,
the proportion of patients on the waiting list that
may benefit from triple therapy with telaprevir (TPV)
or boceprevir (BOC) is small, for several reasons:
in decompensated patients IFN-based therapies are
contraindicated, efficacy rates are very low in cirrhotic
patients who are previous null-responders to PR (a
common situation in patients awaiting LT) and PI-
based regimens in real-life compensated cirrhotic
patients are associated with serious adverse events
and even death!®®!, More importantly, with the recent
approval of IFN-free regimens, the use of boceprevir
and telaprevir are no longer recommended™”’.

The use of DAAs has been a step forward in the
treatment of chronic hepatitis C. The combination of
several of these drugs in the absence of interferon
(IFN-free regimens), has shown high SVR rates and
a significantly better tolerance when compared with
IFN-containing regimens. The results from the first
clinical trial including patients in waiting list for LT
treated with an IFN-free regimen, was the proof of
concept that eradicating HCV before LT is possible in a
large proportion of patients'®®. In this phase 2, open-
label study, 61 patients with HCV of any genotype and
cirrhosis (Child-Turcotte-Pugh score, < 7) who were
on waiting list for LT for HCC, received up to 48 wk
of Sofosbuvir (SOF) and RBV before LT. Thus, 70%
of transplanted patients treated with SOF and RBV
during the WL, who had HCV-RNA levels < 25 IU/L
prior to transplant, get SVR 12 wk after LT. All patients
included in this study had compensated cirrhosis
and hepatocellular carcinoma, as indication for
transplantation. Importantly, the time of RNA target
not detectability before LT (> 30 d) has emerged as
the only crucial factor for preventing HCV recurrence.

Data from clinical trials and real-life cohorts
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including compensated or decompensated cirrhotic
patients not in waiting list are very encouraging, as
high safety and efficacy can be obtained with several
regimens. The safety and efficacy of the combination
Sofosbuvir and Simeprevir (SIM) with or without
RBV was assessed in COSMOS trial™ and in large
real-life cohorts. In the primer, the combination was
assessed for 12 or 24 wk in 167 G1 patients including
80 previous null responders without significant fibrosis
(FO-2) and 87 treatment naive or prior null responders
with significant fibrosis (F3-4). The global SVR rate was
92% and remained high (93%) when decompensated
cirrhotic patients (n = 41) were considered separately.
In the TRIO network real-life cohort””, the subgroup
of patients with cirrhosis (n = 125) achieved SVR rates
of 75%, significantly lower than non cirrhotic patients.

Another high efficacious IFN-free regimen is the
fixed-dose combination of sofosbuvir and ledipasvir,
that was explored in three large clinical trials of G1
patients (ION-1, ION-2 and ION-3). The ION-1 and
ION-2""7%) evaluated this combination with or without
RBV in G1 treatment-naive and experienced patients,
respectively. In both studies SVR rate was excellent,
irrespectively of the presence of cirrhosis. Moreover,
a pooled integrated analysis including of all the G1
cirrhotic patients (n = 513) treated with Sofosbuvir
plus ledipasvir (LDV) along the phase I and III trials
was conducted”, In naive cirrhotic patients (n =
161), neither treatment duration nor RBV use showed
to have a significant impact on SVR12 (96%-100%).
Regarding treatment-experienced cirrhotic patients (n
= 352), 90% of patients achieved SVR12 after 12 wk
without RBV, 96% after 12 wk with RBV, 98% after
24 wk without RBV, and 100% after 24 wk with RBY,
suggesting a beneficial role for RBV or extension of
treatment duration in this group.

A phase II, randomized, prospective, multicenter
trial, using fixed-dose combination of SOF + LDV
plus RBV for 12 or 24 wk in treatment-naive and
treatment-experienced patients with GT1 or four and
decompensated liver disease who were awaiting LT,
was recently reported’*!. The exclusion criteria were
as follows: Child-Pugh scores from 13 to 15; history
of major organ transplant, including liver; presence of
HCC; total bilirubin = 10 mg/dL; hemoglobin < 10
g/dL; creatine clearance < 40 mL/min; and platelets
< 30000. Fifty-three patients were treated for 12 wk,
including 30 CTP B and 23 CTP C patients, while 55
patients were treated for 24 wk, including 29 CTP B
and 26 CTP C patients. Patients were predominantly
male (67%), Caucasian (93%), and had been
previously treated for HCV (65%). Mean baseline HCV-
RNA was 5.8 log10 IU/mL range 3.2-7.1 log10 IU/mL.
Twenty-eight patients (26%) had a MELD score > 15.
At baseline, 96% of CPT class C patients had ascites
and 88%-91% encephalopathy, in the 12- and 24-wk
arms, respectively. Overall, the SVR12 was 87%
and 89% for the patients treated for 12 and 24 wk,
respectively. No significant difference was observed
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for the CTP B patients (87% vs 89%) or for the CTP
C patients (86% vs 90%). Biochemical and clinical
improvement of the patients with successful HCV
therapy (documented by an improvement in MELD
score as well as an increase in serum albumin) was
reported. However, clinical condition of some patients
stabilized, while it worsened in other patients, meaning
that cirrhosis was already too advanced to improve
despite obatining SVR.

Administration of LDV/SOF + RBV in patients with
decompensated cirrhosis has been evaluated in US
(SOLAR 1) and Europe, Canada, Australia and New
Zealand (SOLAR 2), the largest study of such patients
to be evaluated to date'””. Amongst patient with Child
B liver cirrhosis SVR4 was observed in 24/28 patients
(86%) and 11/11 patients (100%) in 12 and 24 wk
arms, respectively. 14/16 patients (88%) and 3/6
patients (50%) Child C patients achieved SVR4 in 12
and 24 arms, respectively. In the same cohort the drug
safety was evaluated. Among 215 patients with liver
cirrhosis (117 Child B and 98 Child C) only 22 (Child B)
and 35 (Child C) experienced serious adverse events,
mainly anemia due to RBV.

Safety and efficacy of 12-wk combination regimen
with daclatasvir and sofosbuvir in patients with
advanced liver disease were recently presented”®.
If the patients were transplanted during treatment
they could receive 12 wk of extended treatment
immediately posttransplant, regardless of treatment
duration before transplant. Sixty patients with liver
cirrhosis were included of whom 40% were treatment-
naive and 75% G1. The prevalence amongst Child-
Pugh classes was 20% A, 53% B, and 27% C. MELD
score ranged from 8 to 27. Overall, 83% of patients
in the cirrhosis cohort achieved SVR12, with higher
SVR12 rates in patients with Child-Pugh class A or B
disease than in those with class C. SVR12 rates were
comparable regardless of prior treatment experience
or baseline demographic characteristics. Four cirrhotic
patients received a liver transplant during treatment;
3 of 4 extended treatment posttransplant and all 4
achieved SVR12. The most common AEs (any grade)
were headache, fatigue, anemia, diarrhea, and nausea,
without serious ones.

The clinical and biochemical improvements experi-
enced by decompensated cirrhotics who achieved SVR
take on great relevance in LT setting, as some patients
may be delisted and improve their quality of life. So far
this event has been reported only as anecdotal case””,
concerning a 67-year old woman who was listed for
LT for decompensated cirrhosis (CTP 12, MELD 16),
refractory ascites, and chronic encephalopathy. After
successful treatment with Sofosbuvir and Ribavirin and
SVR12, liver function and clinical status improvement
allowed for her to be removed from the liver transplant
waiting list. At the present time, criteria for de-listing
patients have not been identified yet, and a successful
treatment before LT is not always correlated to a
clinical and biological improvement. Patients with
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advanced liver disease and high MELD scores will
probably not benefit from a viral clearance. However,
it is true that in the next years the availability of
interferon-free highly effective therapies of HCV
infection promise to bring about a ‘revolution’ in the
field of end-stage liver disease, as did NAs in patients
with HBV infection, representing a life-saving therapy
that could also reduce the burden of patients needing
liver transplantation. Efficacy results from clinical trials
cannot be totally translated to waiting list scenario,
being the waiting time unpredictable and the treatment
duration as well. More results from clinical trials will be
needed for allowing a better selection of patients who
have higher chance to eradicate HCV before receiving
a new liver. Anywise, for those patients in whom
treatment in waiting list will not be efficacious a good
option is the post-transplant antiviral treatment.

Antiviral treatment after liver transplantation
One of the main characteristics of hepatitis C recurrence
after LT is the accelerated course of the disease when
compared to immunocompetent patients’®%%, This
accelerated fibrosis rate impacts both the allograft and
recipient survival, which is significantly reduced when
compared with non-HCV liver recipients™”. It is well
established that the presence of significant fibrosis
in the graft (F = 2, METAVIR)®*® or significant
portal hypertension (HVPG = 6)®* one year after
LT identifies patients with aggressive hepatitis C
recurrence. The most common approach to treat
hepatitis C after LT has been to start Peg-IFN +
RBV once histological damage is confirmed in the
graft. Overall SVR rates with combined therapy were
low, ranging between 30% to 40% across different
series, which have been combined thereafter in three
systematic reviews®®, These poor virological results
were mainly explained by high rates of treatment
discontinuation, dose reductions and poor tolerance
or adverse events. Despite these results, the positive
impact of SVR on survival was well demonstrated.
Patients achieving SVR after LT have better survival
curves compared to non-responders, as shown by
Berenguer et a®'. Carrion et af® also demonstrated
the positive impact of SVR on HVPG when performed
before and after antiviral treatment: portal pressure
decreased or stabilized in responders compared to non
responders, in whom HVPG increased rapidly overtime.
Regarding triple therapy with PIs in the post-LT
setting, several studies have evaluated the safety
and efficacy of such regimens in liver transplant
recipients®®, Most of the patients had an advanced
fibrosis stage (METAVIR F = 2) or cholestatic HCV.
SVR12 rates ranged between 48% and 62%°"°%,
Even though the addition of PI to PEG/RBV increased
SVR rates, the major drawbacks of triple therapy in LT
recipients were the high rate of severe adverse events
leading to treatment discontinuation and drug-drug
interactions especially with immunosuppressive drugs.
In the last year, multicentric clinical trials, com-
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passionate use programs and real-life cohorts combining
oral DAAs for treating HCV-infected liver transplant
recipients have reported very good SVR12 rates,
ranging from 70% to 96%. The first multicenter,
open-label pilot study including transplant recipients
assessed the safety and efficacy of the combination
of sofosbuvir and ribavirin for 24 wk®!. The cohort
included 40 patients, 40% of them with cirrhosis.
SVR12 rate was 70%. The excellent efficacy and safety
profile of this regimen was confirmed from sofosbuvir
compassionate use program results. Fifty-nine percent
of patients, who received up to 48 wk of sofosbuvir
and ribavirin, with or without pegylated Peg-IFN,
achieved SVR12. Importantly, those with a cholestatic
hepatitis C (including fibrosing cholestatic hepatitis)
showed higher viral responses (SVR 73%) compared
to patients with cirrhosis (SVR 43%)5,

The combination of LDV-SOF-RBV has demonstrated
high rates of SVR in a part of the SOLAR-I study.
Recipients infected with HCV genotype 1 or 4 received
this combination for 12 or 24 wk™. In patients with
Child-Pugh class B or C, there was a reduction in
SVR rates as compared to patients with mild disease.
Specifically, among individuals with Child-Pugh C class,
the SVR rates were 60% and 67%, respectively. Of
note, the number of patients included was very small (8
total across the 2 arms).

The combination of SOF and SIM was assessed
in 68 liver transplant recipients included in the real-
life HCV TARGET study™. The overall SVR4 rate was
90%, that remained higher in cirrhotic patients (86%).
The efficacy and safety of this combination was
investigated in another real-life study™ that showed
excellent results: 91% of liver transplant recipients
achieved an SVR12 after receiving 12 wk with or
without RBV. In both studies slower SVR12 were
showed in subtype 1a than subtype 1b patients (83%
vs 95%, respectively; and 88% vs 96% respectively.
Most importantly in the later study all failures in F3-F4
patients were in subtype 1a patients.

The open-label phase IT CORAL-I study™ assessed
treatment with 24 wk of ombitasvir/paritaprevir/
ritonavir with dasabuvir and ribavirin in a cohort of
34 orthotopic liver transplantation recipients with a
METAVIR score of 2 or less and recurrent genotype 1
HCV infection. The SVR12 rate was excellent (97%).

Even though small data are available for daclatasvir
(DAC) combined with SOF or SIM, mostly from real-life
cohort and compassionate use programs, high rates
of SVR were observed in patients with post transplant
HCV recurrence treated with these combinations®’*%.,

From a safety point of view, very few severe
adverse events were reported so far throughout
studies. Most deaths occurred in cirrhotic patients
were drug-unrelated. Regarding drug interactions,
neither SOF nor LDV showed any important drug-
drug interactions with the calcineurin inhibitors.
Conversely, because of significantly increased plasma
concentrations of SIM, the concomitant use of SIM and
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cyclosporine is not recommended in liver transplant
recipients. Using the combination of ritonavir-boosted
paritaprevir, ombitasvir, plus dasabuvir with ribavirin
adjusted doses of tacrolimus and cyclosporine are
needed.

CONCLUSION

Viral hepatitis, such as HBV and HCYV, is still the largest
indication for liver transplantation.

The antiviral therapy with NA - especially with TDF
or ETV - represent the most efficacious therapy for
HBV related cirrhotics awaiting liver transplantation,
in whom the viral load should be carefully evaluated.
Continuation therapy after LT, adding HBIg, minimize
the risk of HBV recurrence. Liver grafts from anti-
HBc positive donors can be safely used, also in HBsAg
negative recipients, preferentially anti-HBc/anti-
hepatitis B surface antibody positive ones.

To prevent HCV recurrence after LT, the ideal
strategy might be to achieve HCV eradication before
transplant, having more than 30 d of HCV-RNA TDN.
However, data on patients who are in the waiting list
are still scarce, and in special population (i.e., seriously
ill recipients, HCC), the choice to start treatment
of HCV before the transplant have to be carefully
evaluated; furthermore, several DAAs regimens are
now available for successfully treat patients who
experience HCV recurrence after LT. As we become
more experienced in treating these patients, we will
gain more information about which patients would
benefit from treatment before transplantation and
for which patients it would be best to treat after
transplantation.

REFERENCES

1 World Health Organization. Hepatits B. Fact sheet No. 204.
Available from: URL: http://wwwwhoint/mediacentre/facsheets/
fs204/en 2014

2 Garcia-Fulgueiras A, Garcia-Pina R, Morant C, Garcia-Ortuzar V,
Génova R, Alvarez E. Hepatitis C and hepatitis B-related mortality
in Spain. Eur J Gastroenterol Hepatol 2009; 21: 895-901 [PMID:
19357523 DOI: 10.1097/MEG.0b013¢328313139d]

3 Marcellin P, Pequignot F, Delarocque-Astagneau E, Zarski JP,
Ganne N, Hillon P, Antona D, Bovet M, Mechain M, Asselah T,
Desenclos JC, Jougla E. Mortality related to chronic hepatitis B
and chronic hepatitis C in France: evidence for the role of HIV
coinfection and alcohol consumption. J Hepatol 2008; 48: 200-207
[PMID: 18086507 DOI: 10.1016/j.jhep.2007.09.010]

4 Adam R, Karam V, Delvart V, O’Grady J, Mirza D, Klempnauer
J, Castaing D, Neuhaus P, Jamieson N, Salizzoni M, Pollard S,
Lerut J, Paul A, Garcia-Valdecasas JC, Rodriguez FS, Burroughs
A. Evolution of indications and results of liver transplantation in
Europe. A report from the European Liver Transplant Registry
(ELTR). J Hepatol 2012; 57: 675-688 [PMID: 22609307 DOI:
10.1016/j.jhep.2012.04.015]

5 European Association For The Study Of The Liver. EASL
clinical practice guidelines: Management of chronic hepatitis B
virus infection. J Hepatol 2012; 57: 167-185 [PMID: 22436845
DOLI: 10.1016/j.jhep.2012.02.010]

6 Liaw YF, Sung JJ, Chow WC, Farrell G, Lee CZ, Yuen H,
Tanwandee T, Tao QM, Shue K, Keene ON, Dixon JS, Gray DF,

1577 January 28, 2016 | Volume 22 | Issue 4 |



10

12

13

15

16

20

21

JBaishideng®

Ferrarese A et a/. Viral hepatitis and liver transplantation

Sabbat J. Lamivudine for patients with chronic hepatitis B and
advanced liver disease. N Engl J Med 2004; 351: 1521-1531
[PMID: 15470215 DOTI: 10.1056/NEJMoa033364]

Rosenau J, Bahr MJ, Tillmann HL, Trautwein C, Klempnauer
J, Manns MP. Lamivudine and low-dose hepatitis B immune
globulin for prophylaxis of hepatitis B reinfection after liver
transplantation possible role of mutations in the YMDD motif prior
to transplantation as a risk factor for reinfection. J Hepatol 2001;
34: 895-902 [PMID: 11451174]

Lau DT, Khokhar MF, Doo E, Ghany MG, Herion D, Park Y,
Kleiner DE, Schmid P, Condreay LD, Gauthier J, Kuhns MC,
Liang TJ, Hoofnagle JH. Long-term therapy of chronic hepatitis B
with lamivudine. Hepatology 2000; 32: 828-834 [PMID: 11003630
DOI: 10.1053/jhep.2000.17912]

Izzedine H, Hulot JS, Launay-Vacher V, Marcellini P, Hadziyannis
SJ, Currie G, Brosgart CL, Westland C, Arterbrun S, Deray G.
Renal safety of adefovir dipivoxil in patients with chronic hepatitis
B: two double-blind, randomized, placebo-controlled studies.
Kidney Int 2004; 66: 1153-1158 [PMID: 15327411 DOI: 10.1111/
j.1523-1755.2004.00866.x]

Papatheodoridis GV, Manolakopoulos S, Dusheiko G,
Archimandritis AJ. Therapeutic strategies in the management
of patients with chronic hepatitis B virus infection. Lancet
Infect Dis 2008; 8: 167-178 [PMID: 18053766 DOI: 10.1016/
S1473-3099(07)70264-5]

Papatheodoridis GV, Cholongitas E, Archimandritis AJ,
Burroughs AK. Current management of hepatitis B virus infection
before and after liver transplantation. Liver Int 2009; 29: 1294-1305
[PMID: 19619264 DOTI: 10.1111/j.1478-3231.2009.02085.x]
Bartholomeusz A, Locarnini SA. Antiviral drug resistance: clinical
consequences and molecular aspects. Semin Liver Dis 2006; 26:
162-170 [PMID: 16673294 DOI: 10.1055/s-2006-939758]

Lange CM, Bojunga J, Hofmann WP, Wunder K, Mihm U,
Zeuzem S, Sarrazin C. Severe lactic acidosis during treatment of
chronic hepatitis B with entecavir in patients with impaired liver
function. Hepatology 2009; 50: 2001-2006 [PMID: 19937695
DOI: 10.1002/hep.23346]

Liaw YF, Sheen IS, Lee CM, Akarca US, Papatheodoridis GV,
Suet-Hing Wong F, Chang TT, Horban A, Wang C, Kwan P, Buti
M, Prieto M, Berg T, Kitrinos K, Peschell K, Mondou E, Frederick
D, Rousseau F, Schiff ER. Tenofovir disoproxil fumarate (TDF),
emtricitabine/TDF, and entecavir in patients with decompensated
chronic hepatitis B liver disease. Hepatology 2011; 53: 62-72
[PMID: 21254162 DOI: 10.1002/hep.23952]

Murray KF, Carithers RL. AASLD practice guidelines:
Evaluation of the patient for liver transplantation. Hepatology
2005; 41: 1407-1432 [PMID: 15880505 DOI: 10.1002/hep.20704]
Lok AS, McMahon BJ. Chronic hepatitis B. Hepatology 2007, 45:
507-539 [PMID: 17256718 DOI: 10.1002/hep.21513]

Fontana RJ, Hann HW, Perrillo RP, Vierling JM, Wright T, Rakela
J, Anschuetz G, Davis R, Gardner SD, Brown NA. Determinants
of early mortality in patients with decompensated chronic hepatitis
B treated with antiviral therapy. Gastroenterology 2002; 123:
719-727 [PMID: 12198698]

Buti M, Oyagiiez I, Lozano V, Casado MA. Cost effectiveness
of first-line oral antiviral therapies for chronic hepatitis B: a
systematic review. Pharmacoeconomics 2013; 31: 63-75 [PMID:
23329593 DOI: 10.1007/s40273-012-0009-2]

Chang TT, Lai CL, Kew Yoon S, Lee SS, Coelho HS, Carrilho FJ,
Poordad F, Halota W, Horsmans Y, Tsai N, Zhang H, Tenney DJ,
Tamez R, Iloeje U. Entecavir treatment for up to 5 years in patients
with hepatitis B e antigen-positive chronic hepatitis B. Hepatology
2010; 51: 422-430 [PMID: 20049753 DOI: 10.1002/hep.23327]
Peng CY, Chien RN, Liaw YF. Hepatitis B virus-related
decompensated liver cirrhosis: benefits of antiviral therapy. J
Hepatol 2012; 57: 442-450 [PMID: 22504333 DOI: 10.1016/
j.jhep.2012.02.033]

Lim YS, Han S, Heo NY, Shim JH, Lee HC, Suh DJ. Mortality,
liver transplantation, and hepatocellular carcinoma among patients
with chronic hepatitis B treated with entecavir vs lamivudine.

WJG | www.wjgnet.com

1578

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Gastroenterology 2014; 147: 152-161 [PMID: 24583062 DOI:
10.1053/j.gastro.2014.02.033]

Marzano A, Gaia S, Ghisetti V, Carenzi S, Premoli A, Debernardi-
Venon W, Alessandria C, Franchello A, Salizzoni M, Rizzetto M.
Viral load at the time of liver transplantation and risk of hepatitis
B virus recurrence. Liver Transpl 2005; 11: 402-409 [PMID:
15776431 DOI: 10.1002/1t.20402]

Papatheodoridis GV, Lampertico P, Manolakopoulos S, Lok
A. Incidence of hepatocellular carcinoma in chronic hepatitis B
patients receiving nucleos(t)ide therapy: a systematic review. J
Hepatol 2010; 53: 348-356 [PMID: 20483498 DOI: 10.1016/
j-jhep.2010.02.035]

Chen CJ, Yang HI, Su J, Jen CL, You SL, Lu SN, Huang GT,
TIloeje UH. Risk of hepatocellular carcinoma across a biological
gradient of serum hepatitis B virus DNA level. JAMA 2006; 295:
65-73 [PMID: 16391218 DOI: 10.1001/jama.295.1.65]

Budhu A, Wang XW. The role of cytokines in hepatocellular
carcinoma. J Leukoc Biol 2006; 80: 1197-1213 [PMID: 16946019
DOI: 10.1189/j1b.0506297]

Vlachogiannakes J, Papatheodoridis G. Hepatocellular carcinoma
in chronic hepatitis B patients under antiviral therapy. World
J Gastroenterol 2013; 19: 8822-8830 [PMID: 24379605 DOI:
10.3748/wjg.v19.147.8822]

Camma C, Giunta M, Andreone P, Craxi A. Interferon and
prevention of hepatocellular carcinoma in viral cirrhosis: an
evidence-based approach. J Hepatol 2001; 34: 593-602 [PMID:
11394661]

Sung JJ, Tsoi KK, Wong VW, Li KC, Chan HL. Meta-analysis:
Treatment of hepatitis B infection reduces risk of hepatocellular
carcinoma. Aliment Pharmacol Ther 2008; 28: 1067-1077 [PMID:
18657133 DOI: 10.1111/5.1365-2036.2008.03816.x]

Yang YF, Zhao W, Zhong YD, Xia HM, Shen L, Zhang N.
Interferon therapy in chronic hepatitis B reduces progression to
cirrhosis and hepatocellular carcinoma: a meta-analysis. J Viral
Hepat 2009; 16: 265-271 [PMID: 19220736 DOI: 10.1111/
j-1365-2893.2009.01070.x]

Miyake Y, Kobashi H, Yamamoto K. Meta-analysis: the effect of
interferon on development of hepatocellular carcinoma in patients
with chronic hepatitis B virus infection. J Gastroenterol 2009; 44:
470-475 [PMID: 19308310 DOI: 10.1007/s00535-009-0024-z]
Singal AK, Salameh H, Kuo YF, Fontana RJ. Meta-analysis: the
impact of oral anti-viral agents on the incidence of hepatocellular
carcinoma in chronic hepatitis B. Aliment Pharmacol Ther 2013;
38: 98-106 [PMID: 23713520 DOI: 10.1111/apt.12344]

Tillmann HL, Patel K. Therapy of acute and fulminant hepatitis
B. Intervirology 2014; 57: 181-188 [PMID: 25034486 DOI:
10.1159/000360939]

Polson J, Lee WM. AASLD position paper: the management
of acute liver failure. Hepatology 2005; 41: 1179-1197 [PMID:
15841455 DOI: 10.1002/hep.20703]

Tillmann HL, Zachou K, Dalekos GN. Management of severe
acute to fulminant hepatitis B: to treat or not to treat or when
to treat? Liver Int 2012; 32: 544-553 [PMID: 22099371 DOLI:
10.1111/.1478-3231.2011.02682.x]

Diamanti A, Sartorelli MR, Alterio A, Comparcola D, Corsetti T,
Tacono A, Pizzichemi G, Nobili V, de Ville de Goyet J, Torre G.
Successful tenofovir treatment for fulminant hepatitis B infection
in an infant. Pediatr Infect Dis J 2011; 30: 912-914 [PMID:
21606886 DOI: 10.1097/INF.0b013e31821e23b3]

Chen T, He Y, Liu X, Yan Z, Wang K, Liu H, Zhang S, Zhao
Y. Nucleoside analogues improve the short-term and long-term
prognosis of patients with hepatitis B virus-related acute-on-
chronic liver failure. Clin Exp Med 2012; 12: 159-164 [PMID:
22002708 DOI: 10.1007/s10238-011-0160-7]

Burra P, Germani G, Adam R, Karam V, Marzano A, Lampertico
P, Salizzoni M, Filipponi F, Klempnauer JL, Castaing D,
Kilic M, Carlis LD, Neuhaus P, Yilmaz S, Paul A, Pinna AD,
Burroughs AK, Russo FP. Liver transplantation for HBV-related
cirrhosis in Europe: an ELTR study on evolution and outcomes.
J Hepatol 2013; 58: 287-296 [PMID: 23099188 DOI: 10.1016/

January 28, 2016 | Volume 22 | Issue 4 |



38

39

40

41

42

43

44

45

46

47

48

49

50

51

JRaishideng®

j.jhep.2012.10.016]

Samuel D, Muller R, Alexander G, Fassati L, Ducot B, Benhamou
JP, Bismuth H. Liver transplantation in European patients with the
hepatitis B surface antigen. N Engl J Med 1993; 329: 1842-1847
[PMID: 8247035 DOI: 10.1056/NEJM199312163292503]

Xu X, Tu Z, Wang B, Ling Q, Zhang L, Zhou L, Jiang G, Wu
J, Zheng S. A novel model for evaluating the risk of hepatitis B
recurrence after liver transplantation. Liver Int 2011; 31: 1477-1484
[PMID: 21745275 DOI: 10.1111/7.1478-3231.2011.02500.x]
Grellier L, Mutimer D, Ahmed M, Brown D, Burroughs AK,
Rolles K, McMaster P, Beranck P, Kennedy F, Kibbler H,
McPhillips P, Elias E, Dusheiko G. Lamivudine prophylaxis
against reinfection in liver transplantation for hepatitis B cirrhosis.
Lancet 1996; 348: 1212-1215 [PMID: 8898039]

Katz LH, Tur-Kaspa R, Guy DG, Paul M. Lamivudine or adefovir
dipivoxil alone or combined with immunoglobulin for preventing
hepatitis B recurrence after liver transplantation. Cochrane
Database Syst Rev 2010; (7): CD006005 [PMID: 20614442 DOI:
10.1002/14651858.CD006005.pub2]

Wang P, Tam N, Wang H, Zheng H, Chen P, Wu L, He X. Is
hepatitis B immunoglobulin necessary in prophylaxis of hepatitis
B recurrence after liver transplantation? A meta-analysis. PLoS
One 2014; 9: 104480 [PMID: 25102072 DOI: 10.1371/journal.
pone.0104480]

Cholongitas E, Goulis I, Antoniadis N, Fouzas I, Imvrios G,
Papanikolaou V, Akriviadis E. New nucleos(t)ide analogue
monoprophylaxis after cessation of hepatitis B immunoglobulin
is effective against hepatitis B recurrence. Transpl Int 2014; 27:
1022-1028 [PMID: 24909714 DOI: 10.1111/tri.12370]

Hu TH, Chen CL, Lin CC, Wang CC, Chiu KW, Yong CC, Liu
YW, Eng HL. Section 14. Combination of entecavir plus low-dose
on-demand hepatitis B immunoglobulin is effective with very low
hepatitis B recurrence after liver transplantation. 7ransplantation
2014; 97 Suppl 8: S53-S59 [PMID: 24849836 DOI: 10.1097/01.
tp.0000446278.43804.19]

Chang MS, Stiles JB, Lukose TS, Balducci A, Brubaker
WD, Burman BE, Emond JC, Brown RS. Adherence to
hepatitis B immunoglobulin (HBIG) after liver transplantation.
Transplantation 2013; 96: e84-e85 [PMID: 24296609 DOI:
10.1097/01.TP.0000435696.23525.d0]

Gane EJ, Patterson S, Strasser SI, McCaughan GW, Angus PW.
Combination of lamivudine and adefovir without hepatitis B
immune globulin is safe and effective prophylaxis against hepatitis
B virus recurrence in hepatitis B surface antigen-positive liver
transplant candidates. Liver Transpl 2013; 19: 268-274 [PMID:
23447403 DOI: 10.1002/1t.23600]

Todo S, Demetris AJ, Van Thiel D, Teperman L, Fung JJ, Starzl
TE. Orthotopic liver transplantation for patients with hepatitis B
virus-related liver disease. Hepatology 1991; 13: 619-626 [PMID:
2010156]

Sanchez-Fueyo A, Rimola A, Grande L, Costa J, Mas A, Navasa M,
Cirera I, Sanchez-Tapias JM, Rodés J. Hepatitis B immunoglobulin
discontinuation followed by hepatitis B virus vaccination: A new
strategy in the prophylaxis of hepatitis B virus recurrence after
liver transplantation. Hepatology 2000; 31: 496-501 [PMID:
10655276 DOI: 10.1002/hep.510310233]

Al Faraidy K, Yoshida EM, Davis JE, Vartanian RK, Anderson
FH, Steinbrecher UP. Alteration of the dismal natural history of
fibrosing cholestatic hepatitis secondary to hepatitis B virus with
the use of lamivudine. Transplantation 1997; 64: 926-928 [PMID:
9326423]

Cholongitas E, Vasiliadis T, Goulis I, Fouzas I, Antoniadis N,
Papanikolaou V, Akriviadis E. Telbivudine is associated with
improvement of renal function in patients transplanted for HBV
liver disease. J Viral Hepat 2015; 22: 574-580 [PMID: 25385239
DOI: 10.1111/jvh.12362]

Tsai MC, Chen CH, Tseng PL, Hung CH, Chiu KW, Wang JH,
Lu SN, Lee CM, Chang KC, Yen YH, Lin MT, Chou YP, Hu TH.
Comparison of renal safety and efficacy of telbivudine, entecavir
and tenofovir treatment in chronic hepatitis B patients: real world

WJG | www.wjgnet.com

Ferrarese A et a/. Viral hepatitis and liver transplantation

1579

52

53

54

55

56

57

58

59

60

61

62

63

64

65

experience. Clin Microbiol Infect 2015; Epub ahead of print [PMID:
26055419 DOI: 10.1016/j.cmi.2015.05.035]

Pradat P, Le Pogam MA, Okon JB, Trolliet P, Miailhes P,
Brochier C, Maynard M, Bailly F, Zoulim F, Cotte L. Evolution
of glomerular filtration rate in HIV-infected, HIV-HBV-coinfected
and HBV-infected patients receiving tenofovir disoproxil fumarate.
J Viral Hepat 2013; 20: 650-657 [PMID: 23910650 DOI: 10.1111/
jvh.12088]

Lee KH, Wai CT, Lim SG, Manjit K, Lee HL, Da Costa M,
Quak SH, Tan KC. Risk for de novo hepatitis B from antibody to
hepatitis B core antigen-positive donors in liver transplantation in
Singapore. Liver Transpl 2001; 7: 469-470 [PMID: 11349271 DOI:
10.1002/1t.500070514]

Joya-Vazquez PP, Dodson FS, Dvorchik I, Gray E, Chesky
A, Demetris AJ, Shakil O, Fung JJ, Vargas HE. Impact of anti-
hepatitis Be-positive grafts on the outcome of liver transplantation
for HBV-related cirrhosis. Transplantation 2002; 73: 1598-1602
[PMID: 12042646]

Bortoluzzi I, Gambato M, Albertoni L, Mescoli C, Pacenti M,
Cusinato R, Germani G, Senzolo M, Rugge M, Boccagni P, Zanus
G, Cillo U, Burra P, Russo FP. Use of grafts from anti-HBc-positive
donors in liver transplantation: a 5-year, single-center experience.
Transplant Proc 2013; 45: 2707-2710 [PMID: 24034028 DOI:
10.1016/j.transproceed.2013.07.049]

Xie M, Rao W, Yang T, Deng Y, Zheng H, Pan C, Liu Y, Shen
Z, Jia J. Occult hepatitis B virus infection predicts de novo
hepatitis B infection in patients with alcoholic cirrhosis after liver
transplantation. Liver Int 2015; 35: 897-904 [PMID: 24750566
DOI: 10.1111/1iv.12567]

Cholongitas E, Papatheodoridis GV, Burroughs AK. Liver grafts
from anti-hepatitis B core positive donors: a systematic review.
J Hepatol 2010; 52: 272-279 [PMID: 20034693 DOI: 10.1016/
j-jhep.2009.11.009]

Brock GN, Mostajabi F, Ferguson N, Carrubba CJ, Eng M,
Buell JF, Marvin MR. Prophylaxis against de novo hepatitis B
for liver transplantation utilizing hep B core (+) donors: does
hepatitis B immunoglobulin provide a survival advantage?
Transpl Int 2011; 24: 570-581 [PMID: 21401727 DOI: 10.1111/
j.1432-2277.2011.01236.x]

Liao B, Zhang F, Lin S, He H, Liu Y, Zhang J, Xu 'Y, YiJ, Chen Y,
Liu H, Wang Z, Cai W. Epidemiological, clinical and histological
characteristics of HBV/HDV co-infection: a retrospective cross-
sectional study in Guangdong, China. PLoS One 2014; 9: ¢115888
[PMID: 25532128 DOI: 10.1371/journal.pone.0115888]
Lampertico P, Maini M, Papatheodoridis G. Optimal management
of hepatitis B virus infection - EASL Special Conference. J
Hepatol 2015; 63: 1238-1253 [PMID: 26150256 DOI: 10.1016/
j-jhep.2015.06.026]

Crespo G, Mariflo Z, Navasa M, Forns X. Viral hepatitis in liver
transplantation. Gastroenterology 2012; 142: 1373-1383.e1 [PMID:
22537446 DOL: 10.1053/j.gastro0.2012.02.011]

Everson GT, Terrault NA, Lok AS, Rodrigo del R, Brown RS,
Saab S, Shiffman ML, Al-Osaimi AM, Kulik LM, Gillespie
BW, Everhart JE. A randomized controlled trial of pretransplant
antiviral therapy to prevent recurrence of hepatitis C after liver
transplantation. Hepatology 2013; 57: 1752-1762 [PMID:
22821361 DOLI: 10.1002/hep.25976]

Forns X, Garcia-Retortillo M, Serrano T, Feliu A, Suarez F, de
la Mata M, Garcia-Valdecasas JC, Navasa M, Rimola A, Rodés
J. Antiviral therapy of patients with decompensated cirrhosis to
prevent recurrence of hepatitis C after liver transplantation. J
Hepatol 2003; 39: 389-396 [PMID: 12927925]

Carrion JA, Martinez-Bauer E, Crespo G, Ramirez S, Pérez-del-
Pulgar S, Garcia-Valdecasas JC, Navasa M, Forns X. Antiviral
therapy increases the risk of bacterial infections in HCV-infected
cirrhotic patients awaiting liver transplantation: A retrospective
study. J Hepatol 2009; 50: 719-728 [PMID: 19217183 DOI:
10.1016/j.jhep.2008.11.015]

Verna EC, Shetty K, Lukose T, Terry N, Mentore K, Olsen SK,
Fox AN, Dove LM, Brown RS. High post-transplant virological

January 28, 2016 | Volume 22 | Issue 4 |



66

67

68

69

70

71

72

73

74

75

JRaishideng®

Ferrarese A et a/. Viral hepatitis and liver transplantation

response in hepatitis C virus infected patients treated with
pretransplant protease inhibitor-based triple therapy. Liver Int
2015; 35: 510-517 [PMID: 24905624 DOL: 10.1111/1iv.12616]
Hézode C, Fontaine H, Dorival C, Larrey D, Zoulim F, Canva V,
de Ledinghen V, Poynard T, Samuel D, Bourliére M, Zarski JP,
Raabe JJ, Alric L, Marcellin P, Riachi G, Bernard PH, Loustaud-
Ratti V, Métivier S, Tran A, Serfaty L, Abergel A, Causse X, Di
Martino V, Guyader D, Lucidarme D, Grando-Lemaire V, Hillon
P, Feray C, Dao T, Cacoub P, Rosa I, Attali P, Petrov-Sanchez V,
Barthe Y, Pawlotsky JM, Pol S, Carrat F, Bronowicki JP. Triple
therapy in treatment-experienced patients with HCV-cirrhosis in a
multicentre cohort of the French Early Access Programme (ANRS
CO20-CUPIC) - NCT01514890. J Hepatol 2013; 59: 434-441
[PMID: 23669289 DOI: 10.1016/j.jhep.2013.04.035]

European Association for Study of Liver. EASL Recommendations
on Treatment of Hepatitis C 2015. J Hepatol 2015; 63: 199-236
[PMID: 25911336 DOI: 10.1016/j.jhep.2015.03.025]

Curry MP, Forns X, Chung RT, Terrault NA, Brown R, Fenkel
JM, Gordon F, O’Leary J, Kuo A, Schiano T, Everson G, Schiff E,
Befeler A, Gane E, Saab S, McHutchison JG, Subramanian GM,
Symonds WT, Denning J, McNair L, Arterburn S, Svarovskaia E,
Moonka D, Afdhal N. Sofosbuvir and ribavirin prevent recurrence
of HCV infection after liver transplantation: an open-label study.
Gastroenterology 2015; 148: 100-107.e1 [PMID: 25261839 DOI:
10.1053/j.gastr0.2014.09.023]

Lawitz E, Sulkowski MS, Ghalib R, Rodriguez-Torres M,
Younossi ZM, Corregidor A, DeJesus E, Pearlman B, Rabinovitz
M, Gitlin N, Lim JK, Pockros PJ, Scott JD, Fevery B, Lambrecht
T, Ouwerkerk-Mahadevan S, Callewaert K, Symonds WT, Picchio
G, Lindsay KL, Beumont M, Jacobson IM. Simeprevir plus
sofosbuvir, with or without ribavirin, to treat chronic infection
with hepatitis C virus genotype 1 in non-responders to pegylated
interferon and ribavirin and treatment-naive patients: the COSMOS
randomised study. Lancet 2014; 384: 1756-1765 [PMID: 25078309
DOI: 10.1016/S0140-6736(14)61036-9]

Dieterich D, Bacon BR, Flamm SL, Kowdley KV, Milligan S,
Tsai N, Younossi ZM, Lawitz E. Evaluation of Sofosbuvir and
Simeprevir - based regimens in TRIO network: academic and
community treatment of real-world, heterogeneous population.
AASLD; 2014 Sep 7-11; Boston, MA, USA

Afdhal N, Reddy KR, Nelson DR, Lawitz E, Gordon SC, Schiff E,
Nahass R, Ghalib R, Gitlin N, Herring R, Lalezari J, Younes ZH,
Pockros PJ, Di Bisceglie AM, Arora S, Subramanian GM, Zhu Y,
Dvory-Sobol H, Yang JC, Pang PS, Symonds WT, McHutchison
JG, Muir AJ, Sulkowski M, Kwo P. Ledipasvir and sofosbuvir
for previously treated HCV genotype 1 infection. N Engl J
Med 2014; 370: 1483-1493 [PMID: 24725238 DOI: 10.1056/
NEJMoal316366]

Afdhal N, Zeuzem S, Kwo P, Chojkier M, Gitlin N, Puoti M,
Romero-Gomez M, Zarski JP, Agarwal K, Buggisch P, Foster GR,
Bréu N, Buti M, Jacobson IM, Subramanian GM, Ding X, Mo
H, Yang JC, Pang PS, Symonds WT, McHutchison JG, Muir AJ,
Mangia A, Marcellin P. Ledipasvir and sofosbuvir for untreated
HCV genotype 1 infection. N Engl J Med 2014; 370: 1889-1898
[PMID: 24725239 DOI: 10.1056/NEJMoal1402454]

Bourliere M, Sulkowski M, Omata M, Zeuzem S, Feld JJ, Lawitz
E, Marcellin P, Hyland RH, Ding X, Yang JC, Knox SJ, Pang
PS, Subramanian GM, Symonds WT, McHutchison JG, Mangia
A, Gane E, Reddy KR, Mikokamoii M, Pol S, Afdhal N. An
Integrated Safety and Efficacy Analysis of > 500 Patients with
Compensated Cirrhosis Treated with Ledipasvir/Sofosbuvir with or
without Ribavirin. AASLD; 2014 Sep 7-11; Boston, MA, USA
Flamm SL, Everson G, Charlton M, Denning J, Arterbrun S,
Brandt-Sarif T, Pang PS, McHutchison JG, Reddy KR, Afdhal N.
Ledipasvir/Sofosbuvir with Ribavirin for the Treatment of HCV in
Patients with Decompensated Cirrhosis: Preliminary Results of a
Prospective, Multicenter Study. 2014 Sep 7-11; Boston, MA, USA
Manns MP, Forns X, Samuel D, Denning J, Arterbrun S, Brandt-
Sarif T, Dvory-Sobol H, Pang PS, McHutchison JG, Gane E,
Mutimer D. Ledipasvir/Sofosbuvir with Ribavirin is Safe and

WJG | www.wjgnet.com

76

77

78

79

80

81

82

83

84

85

86

87

88

Efficacious in Decompensated and Post Liver Transplantation
Patients with HCV Infection: Preliminary results of The
Preospective SOLAR 2 Trial. EASL; 2015 Apr 22-26; Vienna,
Austria

Poordad F, Schiff E, Vierling JM, Landis C, Fontana RJ, Yang
R, McPhee F, Hughes EA, Noviello S, Swenson ES. Daclatasvir,
Sofosbuvir, and Ribavirin Combination for HCV patients with
Advanced Cirrhosis or Posttransplant Recurrence: Phase 3 ALLY-1
Study. EASL; 2015 Apr 22-26; Vienna, Austria

Ruiz I, Feray C, Pawlotsky JM, Hézode C. Patient with
decompensated hepatitis C virus-related cirrhosis delisted for liver
transplantation after successful sofosbuvir-based treatment. Liver
Transpl 2015; 21: 408-409 [PMID: 25420476 DOI: 10.1002/1t.24051]
Berenguer M, Ferrell L, Watson J, Prieto M, Kim M, Rayon M,
Cordoba J, Herola A, Ascher N, Mir J, Berenguer J, Wright TL.
HCV-related fibrosis progression following liver transplantation:
increase in recent years. J Hepatol 2000; 32: 673-684 [PMID:
10782918]

Yilmaz N, Shiffman ML, Stravitz RT, Sterling RK, Luketic VA,
Sanyal AJ, Mills AS, Contos MJ, Coterell A, Maluf D, Posner
MP, Fisher RA. A prospective evaluation of fibrosis progression
in patients with recurrent hepatitis C virus following liver
transplantation. Liver Transpl 2007; 13: 975-983 [PMID: 17600360
DOLI: 10.1002/1t.21117]

Neumann UP, Berg T, Bahra M, Sechofer D, Langrehr JM,
Neuhaus R, Radke C, Neuhaus P. Fibrosis progression after
liver transplantation in patients with recurrent hepatitis C. J
Hepatol 2004; 41: 830-836 [PMID: 15519657 DOI: 10.1016/
j-jhep.2004.06.029]

Forman LM, Lewis JD, Berlin JA, Feldman HI, Lucey MR.
The association between hepatitis C infection and survival after
orthotopic liver transplantation. Gastroenterology 2002; 122:
889-896 [PMID: 11910340]

Carrion JA, Torres F, Crespo G, Miquel R, Garcia-Valdecasas JC,
Navasa M, Forns X. Liver stiffness identifies two different patterns
of fibrosis progression in patients with hepatitis C virus recurrence
after liver transplantation. Hepatology 2010; 51: 23-34 [PMID:
19839063 DOI: 10.1002/hep.23240]

Firpi RJ, Abdelmalek MF, Soldevila-Pico C, Cabrera R, Shuster
JJ, Theriaque D, Reed Al, Hemming AW, Liu C, Crawford JM,
Nelson DR. One-year protocol liver biopsy can stratify fibrosis
progression in liver transplant recipients with recurrent hepatitis C
infection. Liver Transpl 2004; 10: 1240-1247 [PMID: 15376304
DOI: 10.1002/1t.20238]

Blasco A, Forns X, Carrion JA, Garcia-Pagéan JC, Gilabert R,
Rimola A, Miquel R, Bruguera M, Garcia-Valdecasas JC, Bosch
J, Navasa M. Hepatic venous pressure gradient identifies patients
at risk of severe hepatitis C recurrence after liver transplantation.
Hepatology 2006; 43: 492-499 [PMID: 16496308 DOI: 10.1002/
hep.21090]

Berenguer M, Palau A, Aguilera V, Rayon JM, Juan FS, Prieto
M. Clinical benefits of antiviral therapy in patients with recurrent
hepatitis C following liver transplantation. Am J Transplant 2008; 8:
679-687 [PMID: 18294165 DOI: 10.1111/.1600-6143.2007.02126.
x]

Wang CS, Ko HH, Yoshida EM, Marra CA, Richardson K.
Interferon-based combination anti-viral therapy for hepatitis C
virus after liver transplantation: a review and quantitative analysis.
Am J Transplant 2006; 6: 1586-1599 [PMID: 16827859 DOI:
10.1111/5.1600-6143.2006.01362.x]

Xirouchakis E, Triantos C, Manousou P, Sigalas A, Calvaruso V,
Corbani A, Leandro G, Patch D, Burroughs A. Pegylated-interferon
and ribavirin in liver transplant candidates and recipients with
HCYV cirrhosis: systematic review and meta-analysis of prospective
controlled studies. J Viral Hepat 2008; 15: 699-709 [PMID:
18673428 DOI: 10.1111/j.1365-2893.2008.01019.x]

Carrion JA, Navasa M, Garcia-Retortillo M, Garcia-Pagan JC,
Crespo G, Bruguera M, Bosch J, Forns X. Efficacy of antiviral
therapy on hepatitis C recurrence after liver transplantation:
a randomized controlled study. Gastroenterology 2007; 132:

January 28, 2016 | Volume 22 | Issue 4 |



89

90

91

92

93

94

JRaishideng®

1746-1756 [PMID: 17484872 DOI: 10.1053/j.gastr0.2007.03.041]
Forns X, Charlton M, Denning J, McHutchison JG, Symonds WT,
Brainard D, Brandt-Sarif T, Chang P, Kivett V, Castells L, Prieto
M, Fontana RJ, Baumert TF, Coilly A, Londofio MC, Habersetzer
F. Sofosbuvir compassionate use program for patients with severe
recurrent hepatitis C after liver transplantation. Hepatology 2015;
61: 1485-1494 [PMID: 25557906 DOI: 10.1002/hep.27681]
Sulkowski MS, Vargas HE, Di Bisceglie AM, Kuo A, Reddy KR,
Lim KIJ, Morelli G, Feld JJ, Brown RS, Frazier LM, Fried MW,
Nelson D, Jacobson IM. Safety and Efficacy of Sofosbuvir (SOF)
in Combination with Simeprevir (SIM) + Ribavirin in Patients with
Genotype 1: Interim Results of a Prospective, Observational Study.
Hepatology 2014; 60 (S1): 660A

Coilly A, Roche B, Dumortier J, Leroy V, Botta-Fridlund D,
Radenne S, Pageaux GP, Si-Ahmed SN, Guillaud O, Antonini
TM, Haim-Boukobza S, Roque-Afonso AM, Samuel D, Duclos-
Vallée JC. Safety and efficacy of protease inhibitors to treat
hepatitis C after liver transplantation: a multicenter experience.
J Hepatol 2014; 60: 78-86 [PMID: 23994384 DOI: 10.1016/
j-jhep.2013.08.018]

Burton JR, O’Leary JG, Verna EC, Saxena V, Dodge JL, Stravitz
RT, Levitsky J, Trotter JF, Everson GT, Brown RS, Terrault NA.
A US multicenter study of hepatitis C treatment of liver transplant
recipients with protease-inhibitor triple therapy. J Hepatol 2014;
61: 508-514 [PMID: 24801415 DOI: 10.1016/j.jhep.2014.04.037]
Charlton M, Gane E, Manns MP, Brown RS, Curry MP, Kwo
PY, Fontana RJ, Gilroy R, Teperman L, Muir AJ, McHutchison
JG, Symonds WT, Brainard D, Kirby B, Dvory-Sobol H, Denning
J, Arterburn S, Samuel D, Forns X, Terrault NA. Sofosbuvir and
ribavirin for treatment of compensated recurrent hepatitis C virus
infection after liver transplantation. Gastroenterology 2015; 148:
108-117 [PMID: 25304641 DOI: 10.1053/j.gastro0.2014.10.001]
Reddy KR, Everson G, Flamm SL, Denning J, Arterbrun S,
Brandt-Sarif T, Pang PS, McHutchison JG, Curry MP, Charlton M.
Ledipasvir/Sofosbuvir with Ribavirin for the Treatment of HCV in
patients with Post Trasplant Recurrence: Preliminary results of a

WJG | www.wjgnet.com

Ferrarese A et a/. Viral hepatitis and liver transplantation

95

96

97

98

99

1581

Prospective, Multicenter Study. AASLD; 2014 Sep 7-11; Boston,
MA, USA

Pungpapong S, Aqgel B, Leise M, Werner KT, Murphy JL, Henry
TM, Ryland K, Chervenak AE, Watt KD, Vargas HE, Keaveny
AP. Multicenter experience using simeprevir and sofosbuvir with
or without ribavirin to treat hepatitis C genotype 1 after liver
transplant. Hepatology 2015; 61: 1880-1886 [PMID: 25722203
DOI: 10.1002/hep.27770]

Kwo PY, Mantry PS, Coakley E, Te HS, Vargas HE, Brown R,
Gordon F, Levitsky J, Terrault NA, Burton JR, Xie W, Setze C,
Badri P, Pilot-Matias T, Vilchez RA, Forns X. An interferon-free
antiviral regimen for HCV after liver transplantation. N Engl J
Med 2014; 371: 2375-2382 [PMID: 25386767 DOI: 10.1056/
NEJMoal408921]

Leroy V, Dumortier J, Coilly A, Sebagh M, Fougerou-Leurent
C, Radenne S, Botta D, Durand F, Silvain C, Lebray P, Houseel-
Debry P, Kamar N, D’Alteroche L, Calmus Y, Bertucci I, Pageaux
GP, Duclos-Vallee JC. High rates of virological response and major
clinical improvement during Sofosbuvir and Daclatasvir- based
regimens for the treatment of fibrosing cholestatic hepatitis HCV-
recurrence after liver transplantation: the ANRS CO23 CUPILT
Study. AASLD; 2014 Sep 7-11; Boston, MA, USA

Fontana RJ, Herzer K, Ferenci P, Moreno A, Bahirwani R, Brown
RS, Chacko K, Durand CM, Lionetti R, Loiacono M, Joshi S,
Knop V, Londono MC, Montalbano M, Pellicelli AM, Mubarak A,
Reddy KR, Berg CP. High Efficacy and Favorable Safety Profile
of Daclatasvir based all oral antiviral therpay in Liver Transplant
recipients with severe HCV recurrent. AASLD; 2014 Sep 7-11;
Boston, MA, USA

Londono MC, Herzer K, Moreno C, Elsharkawy AM, Sterneck
M, Torti C, Clausen M, Andreone P, Herrero JI, Degre D, Pisani
V, Vukotic R, Forns X. Safety and Efficacy of Simeprevir in
combination with Daclatasvir or Sofosbuvir in patients with severe
hepatitis C recurrence after liver transplantation: results from the
Compassionate Use in Europe. AASLD; 2014 Sep 7-11; Boston,
MA, USA

P- Reviewer: Abbasoglu O, Blum HE, Rendina M, Romero MR
S- Editor: YuJ L- Editor: A E- Editor: Zhang DN

January 28, 2016 | Volume 22 | Issue 4 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

ISSN1007-9327

© 2016 Baishideng Publishing Group Inc. All rights reserved.




