
achieved in 30/43 (69.8%) non-LT and in 8/17 (47.1%) 
LT cirrhotics, a sustained virological response (SVR) in 
18/43 (41.9%) and 5/17 (29.4 %), respectively. No sta-
tistical difference was observed in EVR and SVR rates 
between the two groups. Among HCV non-LT cirrhotics, 
6/43 (13.9%) discontinued the treatment prematurely, 
11.6% of them receiving ≤ 80% of treatment; 8/17 
(47%) LT cirrhotics withdrew the treatment, 35.2% 
of them receiving ≤ 80% of treatment. If compared 
with LT-ones (P  = 0.015), an higher risk of treatment 
discontinuation could affect LT cirrhotics, who undergo 
more frequently ≤ 80% of treatment (P  = 0.05). None 
of the non-LT cirrhotics died after the end of the treat-
ment. With no regards to the achievement of SVR, LT 
cirrhotic patients showed a reduced survival in respect 
to non-LT ones (87% at 1 year, 76% at 3 and 5 years 
after the end of treatment).

CONCLUSION: HCV antiviral treatment is equally ef-
fective in compensated cirrhotics both before and after 
LT, which patients show a higher risk of premature 
treatment withdrawal and a reduced survival, indepen-
dently of the achievement of SVR.

© 2013 Baishideng. All rights reserved.
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Core tip: In patients with hepatitis C virus compensated 
liver cirrhosis antiviral treatment should be considered 
in order to prevent short to mid-term complications. 
However, the results of treatment with pegylated in-
terferon plus ribavirin are worse than in non-cirrhotic 
patients. Furthermore, in non-liver transplanted (LT) 
cirrhotics, a sustained virological response to antiviral 
treatment is associated to improved survival, while, at 
present, no data regarding LT cirrhotic is available in 
literature. The present study highlights that cirrhotic 

3255 June 7, 2013|Volume 19|Issue 21|WJG|www.wjgnet.com

Treatment of hepatitis C in compensated cirrhotic patients 
is equally effective before and after liver transplantation

Francesca Romana Ponziani, Eleonora Brigida Annicchiarico, Massimo Siciliano, Francesca D’Aversa, 
Maurizio Pompili, Antonio Gasbarrini

Francesca Romana Ponziani, Eleonora Brigida Annicchiarico, 
Massimo Siciliano, Francesca D’Aversa, Maurizio Pompili, 
Antonio Gasbarrini, UOC Internal Medicine and Gastroentero-
logy, Policlinico A Gemelli, Catholic University of Rome, 00168 
Rome, Italy
Author contributions: Ponziani FR and D’Aversa F searched 
literature and wrote the article, Ponziani FR collected data; An-
nicchiarico BE, Siciliano M, Pompili M and Gasbarrini A revised 
the article.
Correspondence to: Francesca D’Aversa, MD, UOC Internal 
Medicine and Gastroenterology, Policlinico A Gemelli, Catholic 
University of Rome, largo A. Gemelli 8, 00168 Rome, 
Italy. francesca.dav@hotmail.it
Telephone: +39-328-8624920  Fax: +39-6-30157249
Received: January 21, 2013      Revised: March 29, 2013
Accepted: April 27, 2013
Published online: June 7, 2013

Abstract
AIM: To investigate differences in tolerability and re-
sponse to treatment in compensated cirrhotic patients 
affected by hepatitis C virus (HCV) infection before and 
after liver transplantation.

METHODS: Forty-three HCV non-liver transplanted (LT) 
cirrhotics (mean age 55 ± 8 years, 65.1% male, Child-
Pugh-A, genotype 1-4: 65.1%, 2-3: 34.9%) and 17 LT 
recipients with recurrent HCV-related cirrhosis (mean 
age 57 ± 9 years, 88.2% male, Child-Pugh-A, genotype 
1-4: 76.5%, 2-3: 23.5%) were included in the analysis 
from retrospective series. All patients received recombi-
nant or pegylated interferon plus ribavirin at a standard 
dose and duration. Adverse events were recorded and 
classified according to the Common Terminology Crite-
ria for Adverse Events. The mean duration of follow-up 
was of 4.3 ± 1.8 years after the end of the treatment. 

RESULTS: An early virological response (EVR) was 

BRIEF ARTICLE

Online Submissions: http://www.wjgnet.com/esps/
wjg@wjgnet.com
doi:10.3748/wjg.v19.i21.3255

World J Gastroenterol  2013 June 7; 19(21): 3255-3262
 ISSN 1007-9327 (print)  ISSN 2219-2840 (online)

© 2013 Baishideng. All rights reserved.



patients who undergo antiviral treatment after liver 
transplantation have a worse prognosis, compared to 
non-LT ones, independently of the achievement of sus-
tained virological response. 
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pili M, Gasbarrini A. Treatment of hepatitis C in compensated 
cirrhotic patients is equally effective before and after liver 
transplantation. World J Gastroenterol 2013; 19(21): 3255-3262  
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INTRODUCTION
Hepatitis C virus (HCV)-related hepatitis is one of  the 
leading cause of  end-stage liver disease worldwide, ac-
counting for half  of  transplantations in many centers[1]. 
The natural history of  HCV-related liver cirrhosis is 
characterized by several complications that could affect 
patients’ survival[2-6]; therefore, a good response to com-
bined antiviral treatment with pegylated interferon (PEG-
IFN) and ribavirin (RBV) may produce a benefit on pa-
tients quality of  life and survival.

According to the recent European Association for the 
Study of  the Liver guidelines[4], in absence of  contraindi-
cations, the antiviral treatment with PEG-IFN and RBV 
should be considered for patients with compensated 
cirrhosis in order to prevent short to mid-term complica-
tions. However, results are worse than in non-cirrhotics 
(30.6%), with a more frequent need for treatment dis-
continuation and dose reduction[7-11]. However, patients 
who experience a favorable response to antiviral treat-
ment show an improved survival rate in respect to non-
responders [98% vs 86% at 5 years, respectively,  patients 
with sustained virological response (SVR)] and a lower 
risk of  decompensation[7,8].

In liver transplanted (LT) patients, the perspective is 
quite different. Although several data regarding treatment 
of  post-liver transplant recurrent hepatitis C are already 
available, data about the treatment of  LT cirrhotic pa-
tients are scarce. In particular, in different series of  LT 
patients with recurrent hepatitis C, SVR rates range be-
tween 30% (genotype 1 HCV) and 60% (genotype 2 and 
3 HCV) and the achievement of  SVR has resulted in re-
ducing the progression of  liver disease and the incidence 
of  decompensation, alongside patients’ survival[12-17]. 
However, these beneficial effects of  antiviral treatment 
have not been proven yet in LT HCV patients with HCV-
related liver cirrhosis.

The aim of  this retrospective study is to analyze the 
safety (incidence of  adverse events) and efficacy (rate of  
SVR, and impact on patients survival) of  combined anti-
viral treatment with PEG-IFN and RBV in a series of  LT 
compensated cirrhotic patients, in comparison with non-
LT ones. 

MATERIALS AND METHODS
Patients with HCV-related compensated liver cirrhosis, 
either LT or not, treated with combined PEG-IFN and 
RBV treatment have been included in this retrospective 
study.

The Agostino Gemelli Hospital database, Division 
of  Internal Medicine and Gastroenterology has been the 
source for the cirrhotic non-LT patients’ information; 
further, data about LT cirrhotic patients have been col-
lected by the AISF group for the study of  hepatitis C 
recurrence after liver transplantation (RECOLT-C). 

Chronic HCV infection has been diagnosed both on 
the basis of  serum positivity for both anti-HCV antibod-
ies and quantitative HCV-RNA, and the presence of  
complete or incomplete cirrhosis by histological evalu-
ation of  liver tissue specimens performed within 6 mo 
before the beginning of  the treatment (staging of  5 or 6 
according to the Ishak scoring system[18]). The population 
of  non-LT cirrhotic patients have received combined 
treatment with PEG-IFN a2a or a2b, at the dose of  
180 mcg/wk or 1.5 mcg/kg per week respectively, and 
ribavirin 800-1200 mg, based on body weight and HCV 
genotype, for a whole duration of  24 wk (genotypes 2 
and 3 HCV) or 48 wk (genotypes 1 and 4 HCV) accord-
ing to the international guidelines[4]. On the other hand, 
the group of  LT cirrhotic patients have undergone com-
bined treatment with PEG-IFN a2a or a2b, at the dose 
of  180 mcg/wk or 1.5 mcg/kg per week respectively, and 
ribavirin 800-1200 mg based on body weight and HCV 
genotype, for a whole duration of  48 wk independently 
of  HCV genotype, according to the international guide-
lines[4]. Patients treated before 2003 (17%) have been 
subjected to standard IFN alpha2b (3 million units thrice 
weekly) plus ribavirin.

Quantitative serum HCV-RNA determinations have 
been made available for all patients at week 12 after the 
beginning of  treatment, at the end of  treatment and 6 mo 
after the end of  it. Early virological response (EVR) has 
been defined as undetectable or more than 2 log drop but 
detectable HCV RNA level at week 12, end of  treatment 
virological response (EOT-VR) as negative HCV RNA at 
the end of  treatment and SVR as negative HCV RNA 6 mo 
after the end of  treatment.

Safety of  antiviral treatment has been evaluated by 
the occurrence of  adverse events, either treatment-related 
(fatigue, flu-like symptoms and depression, defined as 
“intolerance”; anemia and neutropenia, defined as “he-
matological toxicity”) or related to liver disease decom-
pensation (ascites, encephalopathy and gastrointestinal 
bleeding, defined as “decompensation”). The severity 
of  adverse events has been described according to the 
Common Terminology Criteria for Adverse Events (CT-
CAE) v3.0[19] and is shown in Table 1. Grade 1 have been 
defined as transient, with mild discomfort, no limitation 
in activity and no need of  medical intervention/therapy; 
grade 2 as a mild to moderate impairment in daily activ-
ity, no or minimal medical intervention/therapy required; 
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grade 3 as a markedly reduction in daily activity, requiring 
medical intervention/therapy and possible hospitalization 
or hospice care; grade 4 as extreme limitation to daily 
activity, significant medical intervention/therapy required 
and hospitalization or hospice care very common; finally, 
grade 5 of  adverse events always causes death.

Statistical analysis
Statistical analysis has been performed by reporting con-
tinuous variables as mean and standard deviation and 
categorical ones as absolute and relative frequencies. 

Evaluated end-points were antiviral therapy outcome, 
overall survival and the occurrence of  adverse events. Lo-
gistic regression has been used to assess the correlation 
between each variable and antiviral treatment outcome, 
and the Fisher’s exact test was applied to categorical vari-
ables to assess the differences between the two groups 
of  cirrhotic LT and non-LT patients. The Kaplan-Meier 
curve has been employed to analyze patients’ survival and 
the differences between groups have been assessed using 
log-rank tests.

All tests were 2-sided and P ≤ 0.05 has been consid-
ered to be statistically significant.

RESULTS
Baseline patients’ characteristics are shown in Table 2. 
Forty-three patients belonged to the group of  non-LT 
cirrhotics, 17 to the group of  LT ones. The majority of  
patients were male and 9 of  them were 65-year-old or 
more (7 in LT and 2 in non-LT group). All patients were 
classified in Child-Pugh class A.

Among non-LT cirrhotics, 16/43 (47.1%) experi-
enced a previous unsuccessful antiviral treatment while 
the rate was 4/12 (33.3%) among the LT ones, for whom 
the data was available. Most of  patients presented with 
genotype 1 HCV related chronic hepatitis and a high viral 
replication; HCV RNA levels ≥ 600000 UI/mL were in-
deed detected in 20/43 (46.5%) of  non-LT cirrhotics and 
in 11/17 (64.7%) of  LT cirrhotics.

An EVR has been reported respectively in 30/43 
(69.8%) non-LT cirrhotic patients and in 8/17 (47.1%) 
LT cirrhotic ones, a SVR in 18/43 (41.9%) non-LT cir-
rhotic patients and 5/17 (29.4%) in LT cirrhotic ones. 
Among the investigated factors (age, sex, HCV genotype, 
viral load, previous treatment, EVR, treatment discon-
tinuation and less than 80% of  treatment) only EVR 
has seemed to have a positive effect on the achievement 
of  SVR in both groups (P = 0.42; OR = 3.3, 95%CI: 
0.072-2.287). Statistical analysis has not shown any differ-
ence in EVR and SVR rates between the two groups.

Table 3 indicates the general reported adverse events 
dealing with antiviral treatment safety assessment. No 
grade 4 or 5 adverse events have been recorded. Six cir-
rhotic patients (2 non-LT and 4 LT) experienced grade 
2 anemia requiring erythropoietin administration, while 
grade 3 anemia non responsive to RBV dose reduction 
and erythropoietin administration caused treatment dis-
continuation in 2 LT cirrhotics. The incidence of  grade 
3 neutropenia has been reported in 6 non-LT and in 1 
LT cirrhotic patients, and has been treated with granulo-
cyte colony stimulating factors (G-CSF), while treatment 
discontinuation was required in 1 LT cirrhotic patient. 

3257 June 7, 2013|Volume 19|Issue 21|WJG|www.wjgnet.com

Table 1  Adverse events classification according to Common Terminology Criteria for Adverse Events v3.0

Adverse event Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Anemia Hb < LLN-10.0 g/dL Hb 10.0-8.0 g/dL Hb < 8.0-6.5 g/dL Hb < 6.5 g/dL Death
Neutropenia PMN PMN PMN PMN Death

< LLN-1.5 × 109/L < 1.5-1.0 × 109/L < 1.0-0.5 × 109/L < 0.5 × 109/L
Intolerance:
Fatigue Mild fatigue over baseline Moderate or causing difficulty performing 

some ADL
Severe fatigue interfering 

with ADL
Disabling

Flu-like 
symptoms

Symptoms present but not 
interfering with function

Moderate or causing difficulty performing 
some ADL

Severe symptoms 
interfering with ADL

Disabling Death

Depression Mild mood alteration not 
interfering with function

Moderate mood alteration interfering with 
function, but not interfering with ADL; 

medication indicated

Severe mood alteration 
interfering with ADL

Suicidal ideation; 
danger to self or others

Death

ADL: Activities of daily living; PMN: Polymorphonuclear neutrophil. 

Table 2  Patients population characteristics  n  (%)

Variable Non-liver 
transplanted cirrhotic 

group frequency 
(n  = 43)

Liver transplanted  
cirrhotic group 

frequency 
(n  = 17)

P

Age, yr (mean ± SD) 55 ± 8 (39-69) 57 ± 9 (38-73) 0.753
Sex 0.073
   Male    28 (65.1)     15 (88.2)
   Female    15 (34.9)       2 (11.8)
Genotype  0.750
   1      2 (58.1)      11(64.7)
   2    13 (30.2)      3 (17.6) 
   3    2 (4.7)  31 (5.9)
   4 3 (7)      2 (11.8)
Previous treatment    16 (37.2)      4 (23.5) 0.069
HCV RNA 800000 
(UI/mL)

             15                9 0.198

EVR    30 (69.8)      8 (47.1) 0.100
SVR    18 (41.9)      5 (29.4) 0.371

Ponziani FR et al . HCV antiviral treatment in cirrhotic patients

HCV: Hepatitis C virus; EVR: Early virological response; SVR: Sustained 
virological response.
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DISCUSSION
Efficacy and impact on survival
International guidelines recommend to treat HCV hepa-
titis in non-LT cirrhotic patients, especially those with an 
early stage liver disease (Child-Turcotte-Pugh, CTP, score 
A or B7), with genotype 2 HCV infection and in absence 
of  contraindications, since the achievement of  SVR is 
possible in about one third of  them[4,7-11,20].

Data previously published about the efficacy of  HCV 
treatment in this subgroup of  patients have been con-
firmed by our series, which includes patients affected by 
compensated liver cirrhosis (CTP A). In non-LT cirrhotic 
patients, the achievement of  a SVR seems related to an 
improvement of  overall survival[8] and 5-year “event-free” 
survival, also reducing the risk of  liver decompensa-
tion[7,8]. Moreover, an improvement in liver function has 
been reported in SVR patients (CTP 7.8 vs 6.4) in respect 
to non-responders (CTP 8.0 vs 8.7) and to controls (CTP 
8.3 vs 9.4)[7]. Finally, a SVR to combined HCV antiviral 
treatment preempts liver graft re-infection for those pa-

Only 1 liver-related adverse event (encephalopathy) has 
occurred during the antiviral treatment in LT cirrhotic 
patients group.

Overall, among HCV non-LT cirrhotics 6/43 (13.9%) 
patients prematurely discontinued the treatment: 2 due 
to the development/recurrence of  hepatocellular carci-
noma, 3 for grade 3 fatigue, 1 for polytrauma. Then, 5 
of  them (11.6%) received less than 80% of  the intended 
treatment. None of  the 6 patients who discontinued the 
treatment achieved a SVR, except of  2 of  them who re-
ceived 41 and 35 wk of  treatment.

Among HCV LT cirrhotics 8/17 (47%) withdrew the 
treatment (4 for lack of  response and 1 for early relapse, 
2 for anemia and 1 for severe neutropenia), 6 of  them 
(35.2%) receiving less than 80% of  the intended treat-
ment. None of  the 6 patients who discontinued the treat-
ment achieved a SVR, except 2 of  them who received 
40 and 43 wk of  treatment. As a result, we found that 
LT cirrhotic patients present a higher risk of  treatment 
discontinuation when compared with non-LT ones (P = 
0.015, Fisher’s exact test) and undergo more frequently 
less than 80% of  the intended treatment (P = 0.05, Fish-
er’s exact test).

Patients were followed-up until December 2009. 
None of  the non-LT cirrhotics died and the mean fol-
low-up was of  4.3 ± 1.8 years after the end of  the treat-
ment; among LT cirrhotics, 6 deaths occurred (one due 
to extrahepatic causes, 1 due to sepsis, and 4 due to liver 
insufficiency), with survival rates of  87% at 1 year and of  
76% at 3 and 5 years after the end of  treatment (mean 
follow-up of  3.3 ± 2.2 years, Figure 1).

With no regards to the achievement of  SVR, LT cir-
rhotic patients (Figure 1) showed a reduced survival in 
respect to non-LT ones. Moreover, SVR didn’t show to 
have a beneficial effect in terms of  survival: Kaplan-Mei-
er curve didn’t show any difference between LT-cirrhotic 
patients who achieved SVR in respect to those who did 
not (P < 0.463, log-rank test, Figure 2).

Table 3  Reported liver-related and treatment-related adverse 
events

Non-liver 
transplanted cirrhotics

Liver transplanted 
cirrhotics

Intolerance (fatigue, flu-like symptoms, depression)
   Grade 2   1 0
   Grade 3   3 0
Anemia
   Grade 1 12 0
   Grade 2   2 4
   Grade 3   0 2
Neutropenia
   Grade 2   0 2
   Grade 3   6 1
Liver decompensation
   Grade 1 (encephalopathy)   0 1
Other
   Hepatocellular carcinoma   2 0
   Polytrauma   1 0
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Figure 1  Cumulative survival of non-liver transplantation and liver trans-
plantation cirrhotic patients. LT: Liver transplanted. 
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Figure 2  Cumulative survival of liver transplanted patients according to 
sustained virological response stratification. SVR: Sustained virological 
response.
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tients who will undergo LT[4,9,10,21,22].
However, at present, data regarding the impact of  

SVR on survival of  cirrhotic patients undergoing HCV 
antiviral treatment after liver transplantation, are scarce. 
As it can be shown by our analysis, independently of  the 
achievement of  SVR, LT cirrhotic patients have a worse 
survival if  compared to non-LT ones (Figure 1, P < 
0.0001). In except of  1 case of  an infection, which could 
be easily explained in immunosuppressed patients such as 
LT ones, the most common reported cause of  death in 
our series was liver insufficiency, in agreement with litera-
ture data[14,23].

Furthermore, no difference in survival has been ob-
served between LT cirrhotic patients who achieved a SVR 
and those who did not. More to the point, it could be in-
teresting to compare our results in terms of  survival with 
the existing data regarding the natural history of  post-liv-
er transplant HCV cirrhosis recurrence, in patients who 
did not receive an antiviral treatment. Berenguer et al[1] 
followed-up 49 patients with genotype 1b HCV recurrent 
cirrhosis after liver transplant. The 1-year survival rate of  
those patients with clinically compensated HCV-graft cir-
rhosis (39/49) was of  74%, lower than that reported by 
our study (87%, Figure 1). Firpi et al[23] reported the natu-
ral history of  88 HCV LT cirrhotic patients, the major 
part clinically compensated and of  genotype 1; the cumu-
lative probability of  survival was 83% at 1 year and 41% 
at 5 years from the time of  diagnosis of  compensated 
cirrhosis. Nevertheless, for those patients who remained 
free from decompensation, the reported survival was of  
90% at 1 year and 70% at 5 years, which is comparable to 
that reported by our study. Finally, in a series of  55 HCV 
LT recipients with recurrent cirrhosis, 70 with genotype 
1 and 28 with genotype 2-3, Kalambokis et al[24] reported 
90% and 74% rates of  survival at 1 and 5 years in those 
subjects who did not developed liver decompensation.

Then, in the subgroup of  LT patients with recurrent 
HCV-related compensated liver cirrhosis, the achieve-
ment of  SVR to the antiviral treatment is not able to 
modify the natural course of  the liver disease and, there-
fore, to improve patients’ survival. Probably, the fact that 
in the liver transplant setting the course of  liver cirrhosis 
has a more rapid and unavoidable progression, difficult 
to be stopped even with the eradication of  HCV infec-
tion, is the main reason to support this evidence. Beren-
guer et al[25] assessed that the rate of  post-transplantation 
fibrosis progression was significantly higher than pre-
transplantation [0.2/year (0.09-0.8)]. The suppression 
of  immune system, on one hand, confirmed by the 
reported histologic improvements due to immunosup-
pression weaning-off[26], and the tendency to develop a 
mild, persistent chronic damage due to rejection, on the 
other hand, may be the main factors affecting the natural 
course of  post-liver transplant HCV-related cirrhosis. 
However, the impact of  immunosuppression weaning-
off  on liver histology decreases during the time[27]. More-
over, systematic reviews didn’t show any significant re-

lationship between IFN treatment and acute or chronic 
rejection, with incidence rates comparable to the whole 
population of  LT recipients[28,29]. Pooling the results of  
6 studies[17,30-33], rejection rates seem higher (11%-21% 
acute rejection; 9%-17% chronic rejection), and a recent 
review by Selzner et al[34] reported acute and chronic re-
jection rates of  0%-35% and 4%-8%, respectively. 

It is also well-known that HCV infection itself  could 
be associated with autoimmune diseases (cryoglobuli-
nemia, Sjogren like syndrome, anti-nucleus or anti-liver 
kidney microsomes antibodies positivity)[34]. It has been 
hypothesized that this kind of  liver damage could be a 
variant of  rejection rather than the manifestation of  a 
de novo autoimmune hepatitis[35]. Several cases follow-
ing HCV antiviral treatment have been reported[36,37], 
probably related to the various IFN and RBV immune-
modulating effects and often developing after HCV 
clearance[34].

In conclusion, HCV infection control in liver allografts 
is certainly linked to the stimulation of  immune system, 
dealing with the risk of  developing acute or chronic re-
jection or de novo autoimmune liver damage. These kind 
of  damage may impact negatively on the progression of  
liver cirrhosis, already faster in LT recipients, even in case 
of  SVR to antiviral treatment. We are, at present, still far 
from a complete knowledge of  the mechanism underling 
allograft acceptance or HCV clearance.

Safety
Among non-LT cirrhotic patients, the reported com-
bined antiviral treatment discontinuation rates are widely 
variable. In a large series of  568 non-LT cirrhotic pa-
tients by Fernández-Rodríguez et al[8] a 29.6% rate of  
treatment discontinuation due to adverse events was re-
ported, while in 19.2% and 17.4% of  them, respectively, 
a PEG-IFN or RBV dose reduction was necessary. The 
overall reported drop-out rate was 66%. In decompen-
sated cirrhotic patients, rates of  treatment withdrawal or 
dose reduction due to adverse events seems almost com-
parable: 59% by Iacobellis et al[7], 65% by Everson et al[22], 
87% by Crippin et al[11], 30% by Forns et al[10].

With regards to LT cirrhotics undergoing combined 
antiviral treatment, Berenguer et al[16] reported respectively 
a 37% rate of  discontinuation, and a 45% and a 36% 
rates of  PEG-IFN or RBV dose reduction. In the study 
by Carrión et al[14], treatment discontinuation rate was of  
39% while 67% and 24% of  patients experienced RBV 
or PEG-IFN dose reduction. Angelico et al[17] reported a 
33% drop-out rate, and a 45% rate of  RBV and a 38% 
rate of  PEG-IFN dose reduction.

In non-cirrhotic LT patients, the most frequently re-
ported causes of  treatment withdrawal are cytopenia, in 
particular anemia, neuropsychiatric symptoms, thyroid 
dysfunction, intolerance and rejection[12,14,16]. However, 
these studies included LT patients with HCV hepatitis 
recurrence after liver transplant but without liver cirrho-
sis; data about LT cirrhotic patients are scarce, but it is 
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likely to expect a higher incidence of  adverse events and 
a consequent higher rate of  treatment dose reduction or 
discontinuation.

In our study, we did not observe the occurrence of  
any severe or fatal adverse event (grade 4 or 5). Thirteen 
patients have received supportive therapy with growth 
factors due to hematological adverse events, such as ane-
mia and leucopenia, and 3 LT cirrhotics withdrew the 
treatment. None among LT cirrhotics experienced fa-
tigue, flue-like symptoms and depression, while one grade 
2 and three grade 3 adverse events (requiring treatment 
discontinuation) occurred among non-LT ones.

Overall, as a consequence of  reduced tolerance to 
treatment, LT cirrhotics included in the present analysis 
reported a higher rate of  discontinuation than non-LT 
ones (47% LT vs 13.9% non-LT; P = 0.015), thus receiv-
ing less than 80% of  the treatment in a larger proportion 
of  cases (35.2% LT vs 11.6% non-LT; P = 0.05). It is also 
interesting that one half  of  non-LT cirrhotic patients dis-
continued the treatment due to adverse events unrelated 
to the treatment itself, such as polytrauma or hepatocel-
lular carcinoma recurrence, while after LT treatment dis-
continuation was almost related to treatment side effects. 

Therefore, LT cirrhotic patients have a higher risk to 
receive an overall treatment dose is not adequate to achieve 
a SVR. Indeed, none of  the 8 LT cirrhotic patients who 
discontinued the treatment achieved a SVR, in except of  
two of  them who received respectively 40 and 43 wk of  
treatment; similarly, among non-LT cirrhotics who discon-
tinued the treatment, only the two patients who underwent 
41 and 35 wk of  treatment achieved a SVR. 

Concluding remarks
Our series shows that the survival of  LT compensated 
HCV cirrhotic patients is lower if  compared to non LT 
ones; nevertheless, the achievement of  SVR seems to 
have no effect on the natural history of  these patients and 
to not improve survival. Moreover, LT HCV cirrhotic 
patients have a worse tolerance to antiviral treatment than 
non-LT ones and experience more frequently adverse 
events. In this era of  important changes in the paradigms 
and drugs employed in HCV antiviral treatment[38,39], some 
issues about the new incoming drugs could be raised. 
Indeed, the real gain in risk/benefit ratio of  any antiviral 
treatment should be carefully evaluated. However, the 
retrospective nature of  the present study, and the discrep-
ancy between the sample size of  non-LT and LT cirrhotic 
patients, make possible to provide speculative consid-
erations only. Future prospective studies evaluating the 
effects of  SVR on the long-term outcome of  LT HCV 
cirrhotic patients, and assessing the efficacy and safety of  
the new therapeutic regimens in LT HCV cirrhotic pa-
tients are necessary to “bring light into the dark”, and to 
develop specific guidelines for clinical practice.
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Hepatitis C virus (HCV)-related hepatitis is one of the leading causes of end-
stage liver disease worldwide, accounting for half of liver transplanted (LT) 
in many centers. Antiviral treatment should be considered for patients with 
compensated cirrhosis in order to prevent short to mid-term complications. The 
results of antiviral treatment with pegylated interferon plus ribavirin in patients 
presenting with compensated liver cirrhosis are worse than in non-cirrhotic 
ones. However, cirrhotics who experience a favorable response to antiviral 
treatment show an improved survival rate in respect to non-responders (98% 
vs 86% at 5 years, respectively, for sustained virological response (SVR) and a 
lower risk of decompensation. 
Research frontiers
The research hotspot is to compare the efficacy and safety of antiviral treatment 
in LT and non-LT cirrhotic patients, and to understand how it can affect patients’ 
survival, especially after liver transplantation.
Innovations and breakthroughs
At present, no data regarding the impact of SVR on survival of cirrhotic patients 
undergoing HCV antiviral treatment after LT are available in literature. The natu-
ral history of the underlying liver disease may heavily affect cirrhotic patients’
survival, independently of the achievement of a sustained virological response 
to antiviral therapy. HCV infection control in liver allografts is certainly linked to 
the stimulation of immune system, dealing with the risk of developing acute or 
chronic rejection or de novo autoimmune liver damage. These kind of damage 
may impact negatively on the progression of liver cirrhosis, already faster in 
LT recipients, even in case of sustained virological response to antiviral treat-
ment. The present study highlights that cirrhotic patients who undergo antiviral 
treatment after LT have a worse prognosis, compared to non-LT ones, indepen-
dently of the achievement of SVR.
Applications
The present study suggests that cirrhotic patients have a worse response to 
antiviral treatment, especially after LT. Probably, a SVR to antiviral treatment 
could not be able to protect patients with such an advanced liver damage and 
a complex alteration of the immune response from an unfavorable evolution of 
the disease.
Terminology
SVR is the negativization of HCV RNA 6 mo after the end of antiviral treatment.
Peer review
This is an interesting paper comparing the safety and efficacy of antiviral 
treatment in patients with HCV infection and cirrhosis before and after trans-
plantation.
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