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In this issue of Transplant International, Herzer et al.
[1] report the results obtained in a real-world Euro-
pean cohort of 87 patients with severe recurrent hep-
atitis C (HCV) after liver transplantation (LT), who
were treated with a compassionate use of daclatasvir
(DCV) plus registered sofosbuvir (SOF), with or with-
out ribavirin (RBV). The vast majority of patients were
HCV genotype 1, although the sample included a few
with genotypes 3 and 4. It is noteworthy that 37/87
patients (42.5%) had cirrhosis (and 16/37 patients
[43%] had Child-Pugh B/C decompensated cirrhosis).
Forty of the 87 patients (46%) had moderate or severe
renal impairment (CrCl <60 ml/min/1.73 m*). Low
platelet counts (<100 x 10°/1) and low albumin levels
(<35 g/l) were identified in 27 (31%) and 13 (15%)
patients, respectively. Five of the 37 cirrhotic patients
(13.5%) had fibrosing cholestatic hepatitis (FCH).
Excluding the five nonvirological failures (four patients
with decompensated cirrhosis who died—one during
and three after the treatment—of causes related to
their advanced liver disease, and one patient lost to
follow-up after discontinuing the treatment due to
acute kidney injury with lactic acidosis), the rate of

© 2017 Steunstichting ESOT
doi:10.1111/tri. 12917

Transplant International 2017; 30: 239-242

Received: 7 January 2017; Accepted: 12 January 2017

sustained virological response 12 weeks after the end
of the therapy (SVR12) was 100% (80/80). During the
treatment, 16/87 patients (18.4%) experienced severe
adverse events (AEs) and a very small proportion of
them (4/87, 4.6%) discontinued the therapy. No signif-
icant drug—drug interactions (DDIs) or episodes of
acute rejection were reported.

We all agree that the “new era” of antiviral therapy
associated with the recent approval of highly effective
and well-tolerated regimens of direct-acting antiviral
agents (DAAs) has revolutionized the approach to the
burden of HCV after LT [2], and several prospective tri-
als have already been published on this topic [3-7].
These trials were relatively small, however, and—given
concerns about the impact of immunosuppression on
response rates—patients were treated with RBV-con-
taining regimens, most of them for as long as 24 weeks.
Establishing the safety of DAAs in patients with
advanced liver disease and/or renal insufficiency, and
the related DDIs with immunosuppressants is still a
challenge, although it is clearly much less so than it was
in the “stone age” of interferon (IFN)-based antiviral
therapy.
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Needless to say, these issues are particularly relevant
in LT recipients, and it seems important to analyze
large, real-world cohorts to confirm the response rates
seen in clinical trials, and to address any unanswered
questions. The data available on DAAs in patients with
advanced liver disease after LT also remain somewhat
limited [8—15], so the experience reported in this paper
might partially fill this gap.

The authors conclude that the DAC/SOF antiviral
regimen is effective even in a population of patients
with several negative predictors of response, as men-
tioned above. High SVRI12 rates were observed across
the subgroups, regardless of the severity of patients’
liver disease, the extent of their renal impairment, their
HCV genotype, baseline HCV-RNA levels or prior HCV
therapy. Among 29 patients with paired data for the
baseline and post-treatment week 12, there were 15
(52%) who showed improvements in terms of their
MELD scores (5/19 classed as Child A, 8/8 as Child B,
and 2/2 as Child C), further confirming the previous
report from Forns et al. [16] on the first compassionate
use of SOF after LT, and corroborated by Manns et al.
[5] in the SOLAR-2 post-LT cohort treated with SOF
plus ledipasvir. In addition, in 85% of the patients (on
small numbers 6/7) a shift from Child B/C to Child A
from the baseline to post-treatment week 24 was
reported.

On the other hand, although this confirmation pro-
vided by Herzer et al. [1] of the efficacy of DAAs in
cases of severe recurrent HCV after LT is important,
these encouraging results should be interpreted with
caution. The SVRI2 rate has been unsatisfactory in
other cohorts of patients with decompensated liver cir-
rhosis due to HCV recurrence [3]. Apart from the viro-
logical and/or response, an
assessment of the patient is always necessary, and the
retransplantation option should always be considered
first for patients who develop decompensated graft cir-
rhosis due to HCV recurrence [17].

Severe AEs occurred during the treatment in approxi-
mately one in five of the patients in the cohort
described. Not surprisingly, most of them were related
to complications of advanced liver disease (hepatic
encephalopathy, bacterial peritonitis, deterioration in
general physical health), infections (abdominal abscess,
cholangitis, pneumonia) or renal disease (acute kidney
injury, fluid overload with cardiac failure, lactic acido-
sis). Only three were reported as being “treatment-
related”: Two were cases of renal impairment, and
one was a case of acute pancreatitis associated with
Clostridium difficile colitis, acute kidney injury, and

biochemical overall
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pancytopenia. It seems interesting that severe AEs were
slightly more frequent among patients with cirrhosis
(19% vs. 14% in the noncirrhotic group).

Since the widespread adoption of DAAs, their ease of
use (especially when compared with “old” IFN-based
regimens) has meant that clinicians involved in HCV
antiviral therapy are becoming less and less familiar
with the management of AEs. Transplant hepatologists
should nonetheless remember that when a cirrhotic sta-
tus develops, superimposed conditions such as infec-
tions and/or renal impairment [18] capable of causing a
sudden clinical deterioration can occur regardless of a
patient’s HCV status [19].

Currently used all-oral, IFN-free regimens achieve
SVR rates in excess of 90%, and 12-week periods of
treatment for the majority of patients [2]. Whether or
not to add RBV should be considered patient by
patient, depending on the risk—benefit ratio in terms of
a slight improvement in efficacy and/or short-lived
treatment versus a worse safety profile and/or quality of
life. Nowadays, adding RBV amounts to over-treating
most patients because it is hard to tell from various
baseline factors which patients really need it [20]. In
HCV-positive LT recipients, the benefit of administering
RBV has not been clearly demonstrated by randomized
trials [3,5,7,21]. The role of RBV in the management of
HCV remains an open issue. In this study, the benefit
of RBV cannot be examined properly because of the
nonrandomized setting and the relatively limited num-
ber of patients given RBV (25/87, 29%). What is more,
the authors did not report any virological failures
among patients treated with the DAC/SOF combination
alone. Side effects (and hemolytic anemia in particular)
are more common in LT patients and may also be asso-
ciated with dose reductions or discontinuation of the
drug(s). Antiviral treatment schedules without RBV
(and with a demonstrated efficacy for recurrent HCV)
are consequently needed. Together with the data coming
from the ANRS (“Agence Nationale de Recherches sur le
Sida et les hepatites virales”) [22], the results of this
study may suggest that RBV be considered as an
optional addition in the case of 24-week courses of
treatment. The very small numbers discussed here can-
not justify this approach as yet, however.

After hepatic metabolism, RBV is excreted by the kid-
ney, so renal function needs to be monitored with par-
ticular care when RBV is administered. In this study,
only 4/87 (5%) patients showed grade 3 or 4 increases
in creatinine levels, while the overall median creatinine
clearance (CrCl) level remained stable during the treat-
ment. Renal impairment is a frequent complication in
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cirrhosis [23] and the risk is commonly exacerbated by
LT, with its prevalence increasing from 10-20% before
to 40-50% after LT [24,25]. The lack of clinically rele-
vant interference with renal function is therefore quite
important from the clinical perspective.

Sofosbuvir is the backbone of the combination ther-
apy for several approved all-oral HCV regimens. It is
largely metabolized to the pharmacologically active
metabolite GS-461203, and ultimately dephosphorylated
to the inactive metabolite GS-331007. Renal clearance is
the main route for the elimination of SOF, via GS-
331007, and—compared with patients whose renal func-
tion was normal—the SOF AUC was found 170%
higher, and the GS-331007 AUC 450% higher in
patients with an estimated glomerular filtration rate
(eGFR) <30 ml/min/1.73 m? [26]. The administration
of SOF (or any regimens containing SOF) is conse-
quently not recommended for patients on hemodialysis
or with an eGFR <30 ml/min/1.73 m*. Unfortunately,
patients with a CrCl <30 ml/min were excluded from
the present study, so data are lacking on this highly
selected (but still important) group. Guidance on SOF
dose adjustments for the transplant population in the
event of advanced kidney dysfunction will be extremely
useful.

Drug—drug interactions pose a challenge in daily
practice when it comes to treating HCV recurrence [4].
Further clinically significant DDIs are also expected to
be discovered in the near future in relation to the recent
introduction of DAAs [27]. The potential for DDIs
(particularly with immunosuppressants) should there-
fore be considered in all patients undergoing treatment
with DAAs. Regarding this specific concern, no clinically
significant DDIs were observed (and no cases of acute
rejection were reported) in the present series.

Last but not least, it remains to be seen whether this
LT population with very advanced liver disease) will
remain a substantial part of our clinical practice in
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future. In the main, such patients will be treated either
before or very soon after LT. Our current approach is
to treat patients within the first 3-6 months, when the
risk of surgical complications or early rejection fades,
renal function has stabilized, and severe HCV recur-
rence can still be avoided in most cases. Hopefully,
there will be a substantial reduction in the burden of
HCV-related disease over the next twenty years [28],
and recurrent cirrhosis will no longer be a major health
issue.

To sum up, HCV infection significantly impairs
patient outcomes after LT, carrying lower survival rates
than in patients without HCV infection [29]. Antiviral
therapy is the only available tool for delaying the pro-
gression of liver disease, and viral clearance improves
long-term graft and patient survival [30]. Our aim must
therefore be to achieve the highest possible SVR rate.
Real-world experiences do confirm that great improve-
ments have been made in our capacity to cure HCV
infection—even in the LT population with advanced
liver disease—which remains a unique high-risk group.
But all patients must have access to treatment as soon
as possible after transplantation (including FO patients),
without resorting to further compassionate treatment
programs.

In conclusion, we believe that HCV recurrence must
be treated early after the transplant, as soon as a
patient’s condition has stabilized and irrespective of the
severity of any fibrosis.

The authors have declared no funding.

PB COI Gilead, AZ no COI.

of HCV 5. Manns M, Samuel D, Gane EJ, et al.
Ledipasvir and sofosbuvir plus ribavirin

in patients with genotype 1 or 4

liver transplant HCV recurrence and
severe liver disease. Transpl Int 30: 243.

. Londono MC, Marino Z, Forns X.
“Targeting” hepatitis C after liver
transplantation. Liver Transpl 2016; 22:
9.

. Charlton M, Everson GT, Flamm SL,
et al. Ledipasvir and sofosbuvir plus

Transplant International 2017; 30: 239-242
© 2017 Steunstichting ESOT

149: 649.

. Kwo PY, Badshah MB. New hepatitis C

virus therapies: drug classes and
metabolism, drug interactions relevant
in the transplant settings, drug options
in decompensated cirrhosis, and drug
options in end-stage renal disease. Curr
Opin Organ Transplant 2015; 20: 235.

hepatitis C virus infection and advanced
liver disease: a multicentre, open-label,
randomised, phase 2 trial. Lancet Infect
Dis 2016; 16: 685.

. O’Leary JG, Fontana RJ, Brown K, et al.

Efficacy and safety of simeprevir and
sofosbuvir with and without ribavirin in
subjects with recurrent genotype 1

241



Invited Commentary

10.

11.

12.

13.

242

hepatitis  C  post-orthotopic  liver
transplant: the randomized GALAXY
study. Transpl Int 2017; 30: 192.

. Poordad F, Schiff ER, Vierling JM, et al.

Daclatasvir ~ with  sofosbuvir  and
ribavirin for hepatitis C virus infection
with advanced cirrhosis or post-liver
transplantation recurrence. Hepatology
2016; 63: 1493.

. Coilly A, Fougerou-Leurent C, de
Ledinghen V, eral  Multicentre
experience  using  daclatasvir  and
sofosbuvir  to  treat  hepatitis C

recurrence — the ANRS CUPILT study. J
Hepatol 2016; 65: 711.

. Dumortier J, Leroy V, Duvoux C, et al.

Sofosbuvir-based treatment of hepatitis
C with severe fibrosis (METAVIR F3/
F4) after liver transplantation. Liver
Transpl 2016; 22: 1367.

Faisal N, Bilodeau M, Aljudaibi B, et al.
Sofosbuvir-based antiviral therapy is
highly effective in recurrent hepatitis C
in liver transplant recipients: Canadian
multicenter ~ “Real-Life”  experience.
Transplantation 2016; 100: 1059.
Gutierrez JA, Carrion AF, Avalos D,
et al. Sofosbuvir and simeprevir for
treatment of hepatitis C virus infection
in liver transplant recipients. Liver
Transpl 2015; 21: 823.

Issa D, Eghtesad B, Zein NN, et al
Sofosbuvir and simeprevir for the
treatment of recurrent hepatitis C with
fibrosing cholestatic hepatitis after liver
transplantation. Int J Organ Transplant
Med 2016; 7: 38.

Leroy V, Dumortier J, Coilly A, et al.
Efficacy of sofosbuvir and daclatasvir in
patients with  fibrosing cholestatic
hepatitis C after liver transplantation.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Clin  Gastroenterol Hepatol 2015; 13:
1993 el-2.

Martini S, Sacco M, Strona S, et al
Impact of viral eradication with
sofosbuvir-based therapy on the outcome
of post-transplant hepatitis C with severe
fibrosis. Liver Int 2017; 37: 62.

Kwok RM, Ahn J, Schiano TD, et al
Sofosbuvir plus ledispasvir for recurrent
hepatitis C in liver transplant recipients.
Liver Transpl 2016; 22: 1536.

Forns X, Charlton M, Denning J, et al.
Sofosbuvir compassionate use program
for patients with severe recurrent
hepatitis C after liver transplantation.
Hepatology 2015; 61: 1485.

European Association for the Study of
the Liver. Electronic address eee. EASL
Clinical ~ Practice  Guidelines:  liver
transplantation. ] Hepatol 2016; 64: 433.
Welker MW, Luhne S, Lange CM, et al.
Lactic acidosis in patients with hepatitis
C virus cirrhosis and combined
ribavirin/sofosbuvir treatment. | Hepatol
2016; 64: 790.

Hoofnagle JH. Hepatic decompensation
during direct-acting antiviral therapy of
chronic hepatitis C. ] Hepatol 2016; 64:
763.

Hezode C, Bronowicki JP. Ideal oral
combinations to eradicate HCV: the
role of ribavirin. J Hepatol 2016; 64:
215.

Pungpapong S, Aqel B, Leise M, et al.
Multicenter experience using simeprevir
and sofosbuvir with or without ribavirin
to treat hepatitis C genotype 1 after
liver transplant. Hepatology 2015; 61:
1880.

Leroy V, Hézode C, Métivier S, et al.
Daclatasvir plus sofosbuvir with or

23.

24.

25.

26.

27.

28.

29.

30.

without ribavirin in patients with HCV
infection and decompensated cirrhosis:
interim analysis of a French multicentre
compassionate  use  programme. ]
Hepatol 2016; 64: S829.

Prakash ], Mahapatra AK, Ghosh B,
Arora P, Jain AK. Clinical spectrum of
renal disorders in patients with cirrhosis
of liver. Ren Fail 2011; 33: 40.

Pawarode A, Fine DM, Thuluvath P]J.
Independent risk factors and natural
history of renal dysfunction in liver
transplant recipients. Liver Transpl 2003;
9: 741.

Sezer S, Karakan S, Erismis B, Colak T,
Haberal M. Risk factors for kidney
impairment and differential impact of
liver transplantation on renal function.
Transplant Proc 2011; 43: 609.

Sciences G. Sofosbuvir [package insert].
Foster City, CA: Gilead Sciences, 2015.
Majumdar A, Kitson MT, Roberts SK.
Systematic review: current concepts and
challenges for the direct-acting antiviral
era in hepatitis C cirrhosis. Aliment
Pharmacol Ther 2016; 43: 1276.
Willemse SB, Razavi-Shearer D, Zuure
FR, et al. The estimated future disease
burden of hepatitis C virus in the
Netherlands with different treatment
paradigms. Neth ] Med 2015; 73: 417.
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.

Howell J, Angus P, Gow P. Hepatitis C
recurrence: the Achilles heel of liver
transplantation. Transpl Infect Dis 2014;
16: 1.

Transplant International 2017; 30: 239-242
© 2017 Steunstichting ESOT



