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ABSTRACT - Background - Treatment of hepatitis C virus infection in post-transplantation patients is a challenge due to poor tolerance

and low success rates. Objective - To determine the response rate to pegylated interferon and ribavirin in post-liver transplant patients
with hepatitis C recurrence. Methods - Between 18 May 2002 and 18 December 2011, 601 patients underwent liver transplantation
at our service (Hospital Universitario Walter Cantidio, University of Ceara), 176 (29.2%) of whom were hepatitis C virus positive.
Forty received antiviral therapy and were included in this cohort study. Twenty-eight (70%) completed the treatment protocol, which
consisted of pegylated interferon and ribavirin for 48 weeks. Results - The sustained virological response rate was 55% according to
intention-to-treat analysis. Recipient age and exposure to antiviral drugs prior to liver transplantation were associated with sustained
virological response in the multivariate analysis. Patients were followed for 57 months on the average. Survival at 1 and 5 years was
100% in responders, versus 100% and 78%, respectively, in non-responders. Conclusion - Sustained virological response rates were
satisfactory in our series of liver transplantation patients, and decreased with increasing recipient age. Non-exposure to antiviral
drugs prior to liver transplantation was positively associated with sustained virological response. The overall survival of responders

and non-responders was similar.

HEADINGS - Chronic hepatitis C. Antiviral agents. Liver transplantation. Sustained virological response.

INTRODUCTION

It is estimated that approximately 2.35% of the
world population is chronically infected with hepatitis
C virus (HCV)!¥, HCV infection is one of the main
causes of end-stage liver disease. In Europe and in
the United States, HCV-related cirrhosis is currently
the leading indication for liver transplantation% 22,

As a consequence of the recurrence of hepatitis C
infection, survival is shorter in HCV-infected grafts
and patients than in non-HCV-infected patients® ',
and retransplantation may be the only option in se-
vere cases®. Preventive strategies include post- liver
transplantation (LT) eradication of HVC®. Viral
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clearance is associated with better long-term out-
comes, particularly in patients who achieve sustained
virological response®.

The most widely used regimen is the association
of pegylated interferon (PEG-INF) and ribavirin
(RBYV) for 48 weeks* 1, However, treating this pa-
tient population is no easy task: sustained virological
response (SVR) rates are far from desirable, side
effects are numerous, and the incidence of antiviral
drug discontinuation is considerable*®. The addition
of protease inhibitors may improve success rates. Tel-
aprevir and boceprevir, the two first protease inhib-
itors approved by the food and drug administration
(FDA), are indicated for genotype 1 infection, but
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their use in LT patients is limited by potential interactions
with calcineurina inhibitors!'®. More recently, news drugs
have been approved for the treatment of hepatitis C, as so-
fosbuvir, a potent inhibitor of HCV NS5B polymerase.
Thus, large well-designed prospective studies are required
to develop safer and more efficacious drugs and improve
the management of LT patients with recurrent hepatitis C
infection. This study shows the experience in the treatment
of recurrent hepatitis C in a national referral center for liver
transplantation.

METHODS

This was a descriptive and analytical observational co-
hort study. Between18 May 2002 and 18 December 2011,
601 patients underwent orthotopic liver transplantation
for end-stage liver disease at our service, 176 of whom had
HCV-related disease as indication for LT.

At our institution, HCV RNA-positive post-LT patients
are submitted to protocol liver biopsies once a year or when
clinically indicated. HCV recurrence is diagnosed histolog-
ically, with activity and fibrosis stage scored according to
METAVIR.

In this study, patients were eligible for treatment if pos-
itive for serum HCV RNA and if recurrence (fibrosis stage
>1 or activity grade >2) was detected on histology. Patients
with the following findings were excluded: baseline platelet
count <30.000 cells/mm?, baseline neutrophil count <1000
cells/mm?, decompensated liver disease, evidence of acute
cellular rejection within 3 months of starting therapy, and
history of or ongoing severe psychiatric disorders.

The antiviral treatment regimen consisted of 180 mcg
PEG-INF (Pegasys, Roche, Basel, Switzerland) once a week
plus 1000 mg RBV (Rebetol, Schering-Plough, Brazil) a day
for 48 weeks, regardless of genotype and whenever possible.
Adjustments of the initial doses were permitted according
to clinical status.

After starting treatment, patients were followed weekly
during the first month to evaluate side effects and make
dosage adjustments, then at intervals ranging from one to
four weeks.

Following standard criteria, the doses of PEG-INF and
RBYV were adjusted during therapy in case of significant
cytopenia. Patients were started on erythropoetin (40.000
Ul/week) when hemoglobin levels reached < 10g/dL. Red
blood cell transfusion was indicated when hemoglobin
levels were <6g/dL or whenever considered appropriate by
the hepatologist in charge. Granulocyte colony-stimulating
factor (GCSF) was administered when the neutrophil count
was below 750/mm?.

HCV-RNA was measured before initiating therapy and
at weeks 12, 48 and 72. The primary endpoint was sustained
virological response defined as undetectable HCV-RNA
in the serum at week 72. On-treatment response was early
virological response (EVR) defined as undetectable HCV-
RNA or a >2logl0 decrease of the viral load in serum at
week 12, and end-of-treatment response (EOTR) defined as
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undetectable HCV-RNA in serum at the end of the treatment.
Biochemical response was defined as the normalization of
serum alanine aminotransferase (ALT) levels.

At our service, standard immunosuppression is induced
with tacrolimus plus corticosteroids, with the addition of
mycophenolate mofetil in case of renal impairment (serum
creatinine level >1.5mg/dL). Corticosteroid therapy was
discontinued within4 months after surgery. During antiviral
treatment all patients were kept on their usual maintenance
immunosuppression regimen. In patients with biopsy-prov-
en acute cellular rejection, antiviral treatment was stopped
and immunosuppression therapy administered according to
institutional protocol.

Survival was defined as the time between study entry (start
of antiviral treatment) and the endpoint (death) or end of
the observation period (September 2013).

The results were expressed as mean or median values.
Differences between variables were analyzed with Fisher’s
test, Student’s 7 test, the Mann-Whitney test or Pearson’s
Chi-Square test, as appropriate. Factors potentially as-
sociated with SVR were submitted to univariate analysis
followed by multivariate logistic regression using a forward
procedure. The level of statistical significance was set at
5% (P<0.05). Patient survival was calculated with the Ka-
plan-Meier method and analyzed with the log-rank test.
All statistical analyses were performed with the software
SPSS, version 17.0.

RESULTS

Baseline patient data

Forty patients were included in the study and started on
antiviral treatment for recurrent HCV infection. At the time
of transplantation, the mean age was 53.33 years (range
42-68), most patients (n=32) were male, and the mean time
elapsed between LT and onset of antiviral therapy was 22.58
months (range 4-43). Eight (20%) patients had been treated
with PEG-INF and RBV prior to transplantation.

Genotype 1 was detected in 26 (65%) patients, and the
median serum HCV-RNA level was 2,299,587 UIl/mL.

Baseline immunosuppression consisted of tacrolimus
monotherapy (n=30), tacrolimus plus mycophenolate mofetil
(n=9) or cyclosporine plus mycophenolate mofetil (n=1). All
patients received deceased donor liver allografts aged 42.88
years (range: 21-72) on the average. Two patients received
both liver and kidney grafts. (Table 1).

Virological response

Patients were evaluated for EVR, EOTR and SVR accord-
ing to the intention-to-treat principle. At week 12, 38 patients
were tested: HCV-RNA serum levels were undetectable or
had decreased >2log in 30 patients, accounting for an EVR
rate of 75%. At the end of treatment, 33 patients were tested:
HCV-RNA serum levels were undetectable in 23, correspond-
ing to an EOTR rate of 57%. Six months after treatment, 32
patients were tested: HCV-RNA levels remained undetectable
in 22 patients, reflecting a SVR rate of 55%.
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TABLE 1. Characteristics of 40 treated patients at baseline

Gender
Male (%)
Female (%)

Mean recipient age (years)

32(80%)
8 (20%)
53.33 (42-68)

Mean donor age (years) 42.88 (21-72)

Prior INF/RBV use (%) 8 (20%)
HCV-RNA load 23X 10°
Mean time from LT to AT (months) 22.58 (4-43)
HCV genotype
1(%) 26 (65%)
3 (%) 14 (35%)
METAVIR
Al 7 (17.5%)
A2 18 (45%)
A3 15 (37.5%)
FO 12 (30%)
F1 17 (42.5%)
F2 7 (17.5%)
F3 3(7.5%)
F4 1(2.5%)
Immunosuppression
Tacrolimus 30 (75%)
Tacrolimus + mycophenolate 9(22.5%)
Cyclosporine + mycophenolate 1(2.5%)

INF: interferon; RBV: Ribavirin; HCV: hepatitis C virus; LT: liver transplantation; AT:

antiviral therapy.

Tolerability

28 (70%) patients completed treatment. The remaining
12 (30%) patients discontinued treatment for a number of
reasons: clinical decompensation due to disease progression
(n=2), severe asthenia (n=1), depression (n=1), chronic
cellular rejection (n=1), generalized rash (n=1), cholestasis
(n=1), retinal changes (n=1), rising aminotransferase levels
(n=1),severe infection (visceral leishmaniasis) (n=1), with-
drawal from treatment (n=1) and death of undetermined
cause (n=1).

Chronic cellular rejection was observed during antiviral
therapy in one (2.5%) patient who had discontinued immu-
nosuppression therapy without consulting his physician.
Antiviral treatment was stopped and the patient eventually
progressed to infection and death, probably precipitated by
the resumption of immunosuppression therapy in an attempt
to save the graft.

As expected, all patients experienced adverse events
typical of the combined use of PEG-INF and RBYV, such as
appetite loss, weight loss, malaise and fever. Although these
events had an impact on the patient’s quality of life during
treatment, they were generally mild and did not compromise
patient compliance.

The dose of RBV was reduced in 27 (67%) patients,
erythropoetin was administered to 26 (65%) patients, and

218

Arq Gastroenterol

12 (30%) patients received red blood cell transfusion. GCSF
was required in 19 (47.5%) patients. In 9 (22.5%) patients the
PEG-INF dose was reduced.

Biochemical response was evaluated in 32 patients, 25
(78.12%) of whom completed therapy with normal ALT levels.

Factors associated with SVR

In the univariate analysis the factors analyzed were gen-
der, donor and recipient age, genotype, baseline HCV RNA
load, baseline histology (METAVIR), exposure to antiviral
drugs prior to LT, time from LT to start of antiviral thera-
py, use of erythropoietin, use of GCSF and red blood cell
transfusion. Only exposure to antiviral drugs prior to LT
was significantly associated with SVR (P=0.0019). (Table 2).

In the multivariate analysis, the analyzed factors included
exposure to antiviral drugs prior to LT, recipient age and use
of GCSF. The first two were significantly associated with
SVR, showing a lower chance of SVR those patients with
older age and who were exposed, before the transplant, to
antiviral treatment for hepatitis C. (Table 3).

TABLE 2. Univariate analysis of parameters associated with sustained
virological response

Factors evaluated SVR non-SVR P
Gender (Male/Female) 19/3 8/2 0.637
Recipient age (years) 51.36 56.20 0.183
Donor age (years) 39.86 39.30 0.928
Pior INF/RBV use (Y/N) 2/20 5/5 0.0019
HCV RNA load (post-LT) 15.22 11.56 0.515
Time from LT to AT (months) 22.95 20.00 0.469
Genotype (1/3) 12/10 8/2 0.248
Erythropoetin use (Y/N) 15/7 8/2 0.681
GCSF use (Y/N) 9/13 7/3 0.127
Red blood cell transfusion (Y/N) 5/17 4/6 0.407
Baseline histology (activity) 0.688

Al 5 1

A2 7 5

A3 10
Baseline histology (fibrosis) 0.627

FO-1 18 8

F2-4 4 2

SVR: sustained virological response; INF: interferon; RBV: Ribavirin; HCV: hepatitis C virus;
LT: liver transplantation; AT: antiviral therapy; GCSF: granulocyte colony-stimulating factor;

GCSF: Granulocyte colony-stimulating factor.

TABLE 3. Multivariate analysis of parameters associated with sustained
virological response

Factors evaluated SE  Wald P OR 95%CI

GCSF use 1.284 0.363 0.547 2.16 0.17-26.85

Recipient age 0.125 4.147 0.042 1.29 1.01-1.64

pUor PEGINEL 1695 5.249 0,022 4852 1.75-1343.94
use

PEGINF: pegylated-interferon, RBV: Ribavirin; OR: odds ratio; CI: confidence interval; Wald:
wald test; SE: standard error; GCSF: granulocyte colony-stimulating factor
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Patient survival

The median duration of follow-up was 57 months (range:
18-110). Eleven patients died during follow-up (8 during
treatment; 3 after treatment). Only two of these died due to
HCYV disease progression while receiving treatment. The
other six died of recurrence of hepatocellular carcinoma, sep-
sis, portal vein thrombosis/hepatic insufficiency, Budd Chiari
syndrome, visceral leishmaniasis and undetermined causes.
Only one of the three patients who died after the treatment
period achieved SVR, and died after 5 years of follow-up. The
causes of death were recurrence of hepatocellular carcinoma
(n=1) and lymphoproliferative disease (n=2).

The average 1- and 5-year survival calculated with the
Kaplan-Meier method was 100% in responders, and 100%
and 78% in non-responders (log-rank test, P=0.308), show-
ing improved survival in responders, but not statistically
significant (Figure 1).
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FIGURE 1. Kaplan-Meier analysis showing survival in patients with and
without sustained virological response (SVR) (n=32) after start of antiviral
therapy. 1-, 3- and 5-year patient survival was 100% in patients achieving
SVR, versus 100%, 90% and 78%, respectively, in non-responders.

DISCUSSION

Antiviral therapy can reduce the impact of recurrence
HCYV infection on the graft and on patient survival®®. The
present study describes antiviral treatment of recurrent HCV
infection in 40 liver transplantation patients at a Brazilian
service, 22 of whom achieved sustained virological response,
representing a treatment success rate of 55%.

In our knowledge, this is the largest series of patients
treated for hepatitis C recurrence post-liver transplant pub-
lished in Brazil.

In Brazil, Balbi et al.® studied 25 patients who underwent
antiviral therapy for recurrent hepatitis C found an SVR rate
of 28%, using various therapeutic regimens. In this series,
some patients used schemes with monotherapy, which clas-
sically decreased the chances of SVR.
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In two large systematic reviews™* ', the average SVR
rate was below 32%. In one of them, Berenguer®, covering
19 studies with over 600 patients, the average SVR rate was
30.2% (range: 8%-50%). Unlike our study, in which only
patients with histologically confirmed recurrent HCV in-
fection were included, the two reviews included studies with
patients receiving preemptive treatment, which classically
yields lower SVR rates.

In another review from 2012, Akamatsu and Sugawara"
included only studies with patients receiving antiviral treat-
ment for recurrent HCV infection after liver transplantation
(as in the present study) and found an average SVR rate of
33%.

Few previous studies, such as Schimidt et al.??, have
found recipient age to significantly impact SVR rates. In our
study, responders were younger on the average (51.36 years)
than non-responders (56.20 years). The difference was not
significant in the univariate analysis, but in the multivariate
analysis recipient age was negatively and significantly asso-
ciated with SVR. Among several other factors, this finding
may influence the decision of whether to submit LT patients
to antiviral therapy.

Exposure to antiviral drugs prior to LT is by some con-
sidered predictive of SVR®%2) According to Wang et al.??,
the absence of antiviral therapy prior to transplantation was
the only factor significantly associated with SVR in both the
univariate and multivariate analysis. In the present study,
80% of the patients not exposed to antiviral drugs prior to
LT achieved SVR. The corresponding figure for previously
exposed patients was 28%. In other words, non-exposure to
previous antiviral therapy was positively associated with the
achievement of SVR. The difference was significant in both
the univariate and multivariate analysis. If previous exposure
to IFN and RBV in fact reduces chances of achieving SVR in
post-LT patients, perhaps the indication of antiviral therapy
(with itswell-known side effects and low response rates) to
severe patients awaiting transplantation should be reconsid-
ered. Importantly, the fact that non-responders exposed to
antiviral drugs prior to LT may be resistant to INF and RBV
and therefore achieve low SVR rates potentially introduces
a bias into the evaluation.

The drugs currently available to treat recurrent HCV
infection often induce cytopenia, making it necessary to
reduce the dosage and, consequently, making it more diffi-
cult to achieve SVR. On the other, growth factors may be
administered in this patient population to make antiviral
therapy more effective!?. In a study by Jain et al.!!? involv-
ing 60 post-LT patients, 50% received GCSF while 43.3%
received erythropoietin. In our series, GCSF and eryth-
ropoetin were used in 47.5% and 65%, respectively, while
30% received blood transfusion. Although our analysis of
the factors associated with SVR failed to detect significant
differences between the use and non-use of GCSF and
blood transfusion, we believe these strategies contributed
to maintaining effective doses longer and, consequently,
achieving higher SVR rates. The study was limited by our
failure to calculate the total dose of RBV administered, but
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the high incidence of erythropoetin use and blood transfu-
sion during treatment reflect our efforts to maintain RBV
doses as close to optimal as possible.

In the present study, the level of fibrosis was not relat-
ed to the possibility of SVR. This fact has been shown by
other authors, as reported in a systematic review published
by Berenguer™, in which the relationship between SVR and
fibrosis was evaluated at 10 studies and only 2 showed the
intensity of fibrosis as a predictor of response to antiviral
treatment. Nevertheless, wherever possible we try to start
the treatment of recurrent hepatitis C earlier, still believing
in a better result, which explains the number of patients FO
and F1 in this sample.

Recently, new drugs have been released for treatment of
hepatitis C. Sofosbuvir, semiprevir and daclatasvir are among
the most described and included in the therapeutic arsenal in
the international guidelines. Unfortunatly, published efficacy
data are limited in post-liver transplant context yet. Recently,
Charlton et al.,reported that the combination of sofosbuvir
and RBV yielded an SVR 12 weeks after the end of therapy
of 70% in treatment of patients after liver transplant?”.

In our series, survival was slightly but not significantly
longer in patients achieving SVR. Selzner et al.?Vfollowed 172
post-LT patients submitted to treatment for HCV infection

and observed an SVR rate of 50% and a 5-year survival rate of
96% among responders compared to 69% in non-responders, a
statistically significant difference. The absence of a significant
difference in the present study may be explained by the small
sample size. Unfortunately, this study also shows a not neg-
ligible mortality of patients during treatment, showing how
difficult is the management of the treatment of these patients,
already immunosuppressed and most often with unsatisfactory
clinical condition before starting treatment.

In conclusion, we obtained satisfactory results in this
study using standard therapy (PEG-INF +RBYV) to treat
recurrent HCV infection in post-LT patients. A comparison
between the SVR rates obtained with new drugs and standard
therapy is necessary.
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RESUMO - Contexto - O tratamento da infec¢do do virus da hepatite C pds-transplante ¢ um desafio devido a baixa tolerancia dos pacientes ¢ as baixas

taxas de resposta. Objetivo - Determinar a taxa de resposta ao interferon peguilado e ribavirina no tratamento da recorréncia da hepatite C apos

transplante de figado. Métodos - Entre 18 de maio de 2002 e 18 de dezembro de 2011, 601 pacientes realizaram transplante hepatico no Hospital

Universitario Walter Cantidio, 176 (29,2%) desses eram infectados pelo virus da hepatite C. Quarenta pacientes receberam terapia antiviral e foram

incluidos nesse estudo. Vinte e sete (70%) completaram o protocolo de tratamento, que consistia de interferon peguilado e ribavirina por 48 sem-

anas. Resultados - A taxa de resposta virologica sustentada foi de 55% de acordo com a analise por intengao de tratar. A idade dos receptores e a

exposicao prévia ao transplante de antivirais foram fatores associados com a resposta virologica sustentada na analise multivariada. Pacientes foram

acompanhados por 57 meses em média. A sobrevida em 1 e 5 anos foi de 100% em respondedores, enquanto que em nao respondedores foi de 100%

e 78% respectivamente. Conclusdo - A resposta virologica sustentada foi satisfatoria na série de pacientes transplantados e diminuiu com o aumento

da idade. A nao exposigao prévia ao transplante a drogas antivirais teve impacto positivo na chance de resposta virologica sustentada. A sobrevida

global foi similar em respondedores e ndo respondedores.

DESCRITORES - Hepatite C cronica. Antivirais. Transplante de figado. Resposta viroldgica sustentada.

220

Arq Gastroenterol

v. 52 no. 3 - jul /set. 2015



Garcia JHP, Araujo Filho AH, Braga LLBC, Viana CFG, Rocha TDS, Pereira KB.

Pegylated interferon and ribavirin for treatment of recurrent hepatitis C after liver transplantation: a single-liver transplant center experience in Brazil

Il

v. 52 no. 3 - jul./set. 2015

REFERENCES

Akamatsu N, Sugawara Y. Liver transplantation and hepatitis C. Int J Hepatol.
2012;2012:686135.

Balbi E, Leal CR, Pacheco-Moreira LF, Pousa FS, Covelo MC, Gonzalez AC, et
al. Treatment for recurrent hepatitis C virus infection after liver transplantation.
Transplant Proc. 2009;41(3):891-94.

Berenguer M, Palau A, Fernandez A, Benlloch S, Aguilera V, Prietro M, et al.
Efficacy, predictors of response, and potential risks associated with antiviral
therapy in liver transplant recipients with recurrent hepatitis C. Liver Transpl.
2006;12(7):1067-76.

Berenguer M. Systematic review of the treatment of established recurrent hepatitis
C with pegylated interferon in combination with Ribavirina. J Hepatol. 2008;
49(2):274-87.

Berenguer M. Treatment of hepatitis C after liver transplantation. Clin Liver
Diseases. 2005; 9(4):579-600.

Carrion JA, Navasa M, Fonrs X. Retransplantation in patients with hepatitis C
recurrence after liver transplantation. J Hepatol. 2010;53(5):962-70.

Charlton M, Gane E, Manns MP, Brown Jr RS, Curry MP, Kwo PY, et al. So-
fosbuvir and Ribavirin for treatment of compensated recurrent hepatitis C virus
infection after liver transplantation. Gastroenterology 2015; 148(1):108-17.
Coilly A, Roche B, Samuel D. Liver Int. 2013;33(Suppl 1):56-62.

Ghobrial RM, Farmer DG, Baquerizo A, Colquhoun S, Rosen HR, Yersiz H et
al. Orthotopic liver transplantation for hepatitis C: outcome, effect of immuno-
suppression, and causes of retransplantation during 8-year sigle-center experience.
Ann Surg. 1999;229(6):824-31.

Gonzalez SA. Management of recurrent hepatitis C following liver transplanta-
tion. Gastroenterol Hepatol. 2010; 6(10):637-45.

. Guillouche P, Feray C. Systematic review: anti-viral therapy of recurrent hepatitis

C after liver transplantation. Aliment Pharmacol Ther. 2011;33(2):163-74.

20.

21.

22.

23.

Arq Gastroenterol

Jain A, Sharma R, Ryan C, Safadjou S, Kashyap R, Mantry P, et al. Response
to antiviral therapy in liver transplant recipients with recurrent hepatitis C viral
infection: a single center experience. Clin Transplant. 2010;24(1):104-11.

Kiser JJ, Burton JR, Anderson PL, Everson GT. Review and management of
drug interactions with boceprevir and telaprevir. Hepatology. 2012;55(5):1620-8.
Lavanchy D. Evolving epidemiology of hepatitis C virus. Clin Microbiol Infect.
2011;17(2):107-15.

Lawitz E, Mangia A, Wyles D, Rodriguez-Torres M, Hassanein T, Gordon SC,
et al. Sofosbuvir for previously untreated chronic hepatitis C infection. N Engl J
Med. 2013;368(7):1878-87.

O’Leary JG, Lepe R, Davis GL. Indications for liver transplantation. Gastroen-
terology. 2008; 134(6):1764-76.

Paik SW, Tan HP, Klein AS, Boitnott JK, Thuluvath PJ. Outcome of orthotopic
liver transplantation in patients with hepatitis C. Dig Dis Sci. 2002;47(2):450-55.
Picciotto FP, Tritto G, Lanza AG, Addario L, De Luca M, Di Costanzo GC et
al. Sustained virological response to antiviral therapy reduces mortality in HCV
reinfection after liver transplantation. J Hepatol. 2007;46(3):459-65.

Samuel D, Forns X, Berenguer M, Trautwein C, Burroughs A, Rizzetto M et al.
Report of the monothematic EASL conference on liver transplantation for viral
hepatitis (Paris, France, January 12-14,2006). J Hepatol. 2006;45:127-43.
Schmidt SC, Bahra M, Bayraktar S, Berg T, Schmeding M, Pratschke J et al. An-
tiviral treatment of patients with recurrent hepatitis C after liver transplantation
with pegylated interferon. Dig. Dis. Sci. 2010;55(7):2063-9.

Selzner N, Renner E L, Selzner M, Adeyi O, Kashfi A, Therapondos G, et al.
Antiviral treatment of recurrent hepatitis C after liver transplantation: predictors
of response and long-term outcome. Transplantation. 2009;88(10):1214-21.
Uemura T, Ramprasad V, Hollenbeak CS, Bezinover D, Kadry Z. Liver trans-
plantation for hepatitis C from donation after cardiac death donors: An analysis
of OPTN/UNOS data. Am J Transplant. 2012;12(4):984-91.

Wang CS, Ko HH, Yoshida, E M, 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(7):1586-99.

221



