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Abstract
AIM: To assess the long-term clinical benefi t of sustained 
virological response (SVR) in patients with hepatitis C virus 
(HCV) cirrhosis treated by antiviral therapy using mostly 
ribavirin plus interferon either standard or pegylated.

METHODS: One hundred and thirteen patients with 
uncomplicated HCV biopsy-proven cirrhosis, treated 
by at least one course of antiviral treatment ≥ 3 mo 
and followed ≥ 30 mo were included. The occurrence 
of clinical events [hepatocellular carcinoma (HCC), 
decompensation and death] was compared in SVR and 
non SVR patients.

RESULTS: Seventy eight patients received bitherapy 
and 63 had repeat treatments. SVR was achieved in 37 
patients (33%). During a mean follow-up of 7.7 years, 
clinical events occurred more frequently in non SVR than 
in SVR patients, with a significant difference for HCC 
(24/76 vs  1/37, P  = 0.01). No SVR patient died while 
20/76 non-SVR did (P  = 0.002), mainly in relation to 
HCC (45%).

CONCLUSION: In patients with HCV-related cirrhosis, 
SVR is associated with a significant decrease in the 
incidence of HCC and mortality during a follow-up 
period of 7.7 years. This result is a strong argument to 
perform and repeat antiviral treatments in patients with 
compensated cirrhosis.

© 2007 WJG. All rights reserved.
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INTRODUCTION
In patients with chronic liver diseases, the prognosis 
strongly depends on the extent of  liver fibrosis, as life-
threatening complications mainly occur in patients with 
cirrhosis. In chronic hepatitis C in particular, hepatocellular 
carcinoma (HCC) is observed only in case of  cirrhosis 
or severe fibrosis (some of  them presumably with 
under diagnosed cirrhosis due to sampling error of  liver 
biopsy). In patients with compensated hepatitis C virus 
(HCV)-related cirrhosis, the annual incidence of  HCC, 
decompensation and death reach around 3%, 4% and 3%, 
respectively[1-4] and the main cause of  death is HCC[1]. 

Interferon-α  was approved for use in chronic 
hepatitis C in 1991. During the past 15 years, subsequent 
improvements have included extension of  therapy to 
48 wk, the combination of  interferon-α with ribavirin, 
and the use of  pegylated interferon. These progresses 
have resulted in improvement in the sustained virological 
response (SVR) rate in patients included in randomized 
trials from less than 10% with the initially recommended 
24-wk course of  interferon-α monotherapy to as high as 
50%-60% with the combination of  peg interferon and 
ribavirin for 48 wk. In unselected patients, the percentage 
of  SVR is expected to be lower particularly in patients with 
cirrhosis. 

Most studies of  antiviral therapy of  HCV have been 
limited to 6 mo of  follow-up after the end of  treatment 
and have not included HCC, liver decompensation or 
death as end points. Therefore, studies of  the effect of  
antiviral therapy on clinical outcome of  HCV-cirrhosis 
have largely been retrospective analyses of  therapeutic 
trials using interferon-α alone, focusing on patients with 
cirrhosis[4-11]. Only three randomized trials have assessed 
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this effect, giving conflicting results[12-15]. Recent meta-
analysis suggested a slight, but significant preventive 
effect of  standard interferon-α monotherapy on HCC 
occurrence in patients with HCV-cirrhosis, especially in 
those who achieve SVR, who intrinsically represent a small 
proportion of  patients in these trials[16,17]. The infl uence of  
interferon-α on the incidence of  decompensation or death 
in patients with HCV-cirrhosis was less studied and more 
controversial[4,8,10,12,14,18]. 

At present, bitherapy with standard then pegylated 
interferon plus ribavirin has created a new perspective for 
patients with HCV because of  the higher rate of  SVR 
reported[19,20]. The clinical long-term benefi t of  bitherapy 
with standard interferon-α has been recently assessed 
in Chinese patients with HCV-cirrhosis[21]. Such data are 
still not available in Western patients. Therefore, to assess 
the impact of  achievement of  a SVR on clinical long-
term outcome of  cirrhosis, we conducted a long-term, 
retrospective, bi-centre analysis of  prospective collected 
data from a cohort of  113 French patients with histological 
proven HCV cirrhosis treated at least 3 mo by different 
regimens including ribavirin plus standard or pegylated 
interferon, and periodically followed and screened for 
HCC according to standardized criteria.

MATERIALS AND METHODS
Patients
We retrospectively selected all the consecutive patients 
followed-up in two French liver centres between 1989 
and 2006 fulfi lling the following criteria: (1) HCV-related 
cirrhosis defined by association of  positive serum anti-
HCV antibodies and RNA, with typical liver histology; 
(2) absence of  complication before or at inclusion (Child-
Pugh class A); (3) absence of  HBV or HIV co infection 
(negative serum HBsAg and HIV antibodies); (4) daily 
alcohol consumption < 50 g; (5) absence of  contra-
indication to antiviral treatment, particularly platelet and 
polymorphonuclear counts ≥ 80 000/mm3 and 1500/
mm3, respectively; (6) at least a 3 mo course of  antiviral 
treatment using standard or pegylated interferon with or 
without ribavirin, according to therapeutic advance over 
time and international guidelines; (7) a regular follow-up ≥ 
30 mo after the starting of  the fi rst treatment; (8) absence 
of  HCC or even suspicious fi ndings such as liver nodule or 
serum level of  alpha-fetoprotein (AFP) above 50 ng/mL; 
(9) residence in France allowing regular follow up. 

Assessment of Response to antiviral treatment
SVR was defi ned as undetectable serum HCV RNA 6-mo 
after discontinuation of  the last treatment. Non responder 
patients to a first line treatment were retreated once or 
more each time it was possible with the same or a different 
regimen according to therapeutic advance over time. Serum 
HCV RNA was measured annually during follow-up and 
at the time of  the last visit. According to final virological 
response, patients were separated into SVR and non SVR 
groups. Patients not fulfilling SVR criteria, including all 
patients who relapsed after the achievement of  the end of  
treatment response, were classifi ed as non-SVR. 

Follow-up
All patients were prospectively followed-up according 
to the same schedule in both centres. Complete physical 
examination, standard biochemical tests, serum AFP 
determination and abdominal ultrasonography (US) 
were repeated every 6 mo, whatever the virological 
response. Baseline then annual endoscopy of  the upper 
gastrointestinal tract allows assessment of  the presence 
of  gastrooesophageal varices. In case of  significant 
endoscopic portal hypertension, prophylactic treatment 
(propranolol and/or endoscopic treatment) was started. 
The length of  the study was calculated from the starting 
date of  antiviral therapy and ended at death or at the last 
follow-up visit.

Endpoints
When a focal liver lesion or increased AFP levels were 
detected, tomodensitometry and, whenever possible, fi ne 
needle guided liver biopsy were performed. Diagnostic 
criteria for HCC were: (1) histological and (2) clinical, 
in patients with AFP value greater than 400 ng/mL and 
evidence of  focal liver lesion at imaging techniques. After 
2002, the HCC diagnosis was based on the guidelines of  
the European Association for the Study of  the Liver[22]. 

Liver-related complications (ascites, upper gastro-
intestinal bleeding, and hepatic encephalopathy) were 
considered an endpoint in all patients with or without the 
occurrence of  HCC. In the subjects who developed HCC, 
liver complications were recorded only when they occurred 
before tumour development. Ascites was diagnosed by 
clinical examination and/or US detection. Porto-systemic 
encephalopathy was defined by clinical parameters. The 
source of  gastro oesophageal bleeding was confi rmed by 
endoscopy whenever possible.

Dates and causes of  deaths were recorded. Liver 
transplantation was considered as liver-related death 
endpoint. Reference date was February 2006.

Statistical analysis
Continuous variables are reported as mean and standard 
deviation, and categorical variables as absolute and 
relative frequencies. The Mann-Whitney rank-sum test 
(M-W) and the Kruskal-Wallis nonparametric analysis 
of  variance (K-W) were applied to compare the means. 
The associations between Non-SVR or SVR status and 
events in 2 × 2 cross tabulations were tested using Fisher’s 
exact test. In case of  larger cross tabulations, we tested 
the correlation by computing Pearson’s Chi-square, or by 
computing either the exact probability value, or the Monte 
Carlo estimate of  the exact probability value. Cumulative 
incidence curves of  liver-related complications, HCC and 
mortality according to response to interferon treatment 
were plotted using the Kaplan-Meier method. The 
differences between groups were assessed using log-rank 
tests. Data was censored when individuals died, received 
a liver transplantation or were lost during follow-up. The 
variables which proved to be significant at univariate 
analysis were tested by the multivariate Cox proportional 
hazards regression model to assess their independent effect 
on the development of  events during the follow-up. The 



results were expressed as hazard ratio (HR) and their 95% 
confi dence interval (CI). Data handling and analysis were 
performed with the Statistical Package for Social Sciences 
(SPSS 13.0; SPSS Inc., Chicago, IL) and STATXACT. 
All tests were 2-sided and P < 0.05 was considered to be 
statistically signifi cant.

RESULTS
Patients and treatment regimens
One hundred thirteen patients fulfilled inclusion criteria 
(mean age: 54 ± 11 years, males: 61%, HCV genotype 1: 
51%) (Table 1). As a whole, the mean (± SD) cumulated 
duration of  treatment was 15.3 ± 9 (range: 3-42, median 
12) mo. Treatment courses were performed 1, 2, 3 and 
4 times in 50 (44.2%), 42 (37.2%), 19 (16.8%) and 2 
(1.8%) patients respectively (Table 2). Interferon-ribavirin 
bitherapy was administered in 78 patients (69%), using 
pegylated interferon in 38 cases. SVR was obtained in 
37 patients (33%). Nineteen out of  113 treated patients 
(16.8%) became SVR after the first treatment, 15/113 
(13.3%) after the second, 3/113 (2.7%) after the third and 
0/113 (0%) after the fourth treatment. Among the 37 SVR 
patients, 11 (29.7%) received only a monotherapy versus 24 
(31.6%) in the 76 non SVR group (P = 1.00). Cumulated 
duration of  antiviral treatment (14 mo ± 6 mo vs 
16 mo ± 10 mo) did not signifi cantly differ between SVR 
and non SVR patients (P = 0.99). There was no signifi cant 
difference between the 2 groups regarding the number and 
the patterns of  treatment (Table 2). Furthermore, there 
was no heterogeneity among the 2 centres in terms of  
duration and patterns of  treatment. 

The main patients’ baseline characteristics according 
to final response are reported in Table 1. Compared to 

non SVR, SVR patients were more often males (84% vs 
50%, P = 0.0005), younger (51 ± 11 vs 56 ± 11 years, P = 
0.02), leaner (25 vs 26.5 kg/m2, P = 0.015), less frequently 
infected with HCV genotype 1 (35.5% vs 73.4%, P = 
0.0001), and had higher serum albumin levels (45 vs 42 g/L,
P = 0.001) and lower AFP serum level (8.7 vs 17.3 ng/ mL, 
P = 0.008).

Follow-up and clinical events occurrence
The mean duration of  follow-up was 7.7 ± 3.0 years 
from the beginning of  the first treatment in the whole 
population. SVR and non SVR patients did not differ in 
term of  follow-up (7.7 ± 2.6 vs 7.6 ± 3.1 years, P = 0.6) 
(Table 2).

During the follow-up, at least one severe clinical 
event (HCC or ascites or hepatic encephalopathy or 
gastrointestinal bleeding or death) occurred in 37 patients 
with a significant higher frequency in non-SVR (44.7% 
versus 8.1%, Hazard Ratio 6.3 (95% Confi dence Interval 
1.9-20.4), P = 0.002). Ascites, hepatic encephalopathy or 
gastrointestinal bleeding occurred in 11/76 non-SVR and 
in 3/37 SVR (Figure 1); HCC occurred in 24/76 non-
SVR and in 1/37 SVR (Figure 2). The difference between 
the two groups was significant only for HCC [P = 0.01, 
Hazard Ratio 13.6 (95% Confidence Interval 1.8-100.5)], 
while there was no signifi cant difference for the occurrence 
of  other clinical events [ascites, hepatic encephalopathy or 
gastrointestinal bleeding: P = 0.44, Hazard Ratio 1.65 (95% 
Confidence Interval 0.46-5.9)] (Table 3). The diagnosis 
of  HCC was assessed by histology in 9 patients (before 
June 2002) and according to guidelines of  European 
Association for the Study of  the Liver[22] in 16 patients 
(after July 2002). The median number of  nodules was 1.5 
(range, 1-8) and the median size 30 (range, 10-65) mm. The 
median times from the beginning of  the first treatment 
until complications were not different in SVR and non-
SVR: 6.99 years in SVR and 6.36 years in non-SVR for the 
occurrence of  HCC (P = 0.150); 6.91 years in SVR and 

Table 1  Baseline characteristics of patients, as a whole and 
according to fi nal virological response

Characteristics All SVR Non SVR   P1

n  = 113 n  = 37 n  = 76
Male gender (%)   69 (61.1%)   31 (83.8%)   38 (50.0%) 0.0005
Age (mean, yr)   54.1 ± 11.2   50.6 ± 11.1   55.8 ± 10.9 0.02
Alcohol (g/d) 0.4
   0   71 (62.8%)   21 (56.8%)   50 (65.8%)
   < 20   20 (17.7%)     9 (24.3%)   11 (14.5%)
   ≥ 20   22 (19.5%)     7 (18.9%)   15 (19.7%)
HCV genotype2 0.0001
   1   58 (61.1%)   11 (35.5%)   47 (73.4%)
   2   10 (10.5%)     7 (22.6%)     3 (4.7%)
   3   15 (15.8%)     8 (25.8%)     7 (10.9%)
   4     8 (8.4%)     1 (3.2%)     7 (10.9%)
   5     2 (2.1%)     2 (6.5%)     0 (0.0%)
   6     2 (2.1%)     2 (6.5%)     0 (0.0%)
Body mass index (kg/m2)   25.9 ± 4.0   24.6 ± 3.8   26.5 ± 4.0 0.015
Platelets (103/mm3) 149.4 ± 56.2 152.9 ± 50.1 147.9 ± 59.2 0.4
Serum albumin (g/L)   43.0 ± 5.0   45.4 ± 6.1   41.8 ± 4.0 0.001
Bilirubin (μmol/L)   14.6 ± 9.6   14.3 ± 7.5   14.8 ± 10.5 0.6
Prothrombin activity (%)   83.7 ± 13.3   84.5 ± 12.6   83.4 ± 13.8 0.7
AFP (ng/mL)   14.4 ± 25.2     8.7 ± 12.9   17.3 ± 29.2 0.008
AST (× ULN)     2.9 ± 2.0     2.4 ± 1.4     3.1 ± 2.3 0.2
ALT (× ULN)     3.1 ± 1.9     3.1 ± 1.9     3.1 ± 2.0 0.7

ULN: Upper limit of normal range; SVR: Sustained virological response. 
1Between SVR and Non-SVR groups; 2Not determinate in 18 patients (15.9%).

Table 2  Duration of follow-up and characteristics of treatment 
according to fi nal virological response 

All SVR Non SVR    P1

n  = 113 n  = 37 n  = 76
Follow-up from the fi rst liver
biopsy (mean ± SD, yr)

  8.2 ± 3.1   8.2 ± 2.7   8.2 ± 3.3    0.7

Follow-up from the beginning
of fi rst treatment (mean ± SD, yr)

  7.7 ± 3.0   7.7 ± 2.6   7.6 ± 3.1    0.6

Number of treatment courses    0.25
   1 50 (44.2%) 19 (51.4%) 31 (40.8%)
   2 42 (37.2%) 15 (40.5%) 27 (35.5%)
   3 19 (16.8%)   3 (8.1%) 16 (21.1%)
   4   2 (1.8%)   0 (0.0%)   2 (2.6%)
Type of treatment    1.00
   α-interferon monotherapy 35 (31.0%) 11 (29.7%) 24 (31.6%)
   Bitherapy 78 (69.0%) 26 (70.3%) 52 (68.4%)
Type of bitherapy < 0.0001
   α-interferon + ribavirin 40 (51.3%) 22 (84.6%) 18 (34.6%)
   Peg-interferon + ribavirin 38 (48.7%)   4 (15.4%) 34 (65.4%)
Total duration of treatment (mo) 15.3 ± 9.05 14.3 ± 6.4 15.8 ± 10.1    0.4

SVR: Sustained virological response. 1P values were obtained between SVR 
and non SVR groups.
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6.78 years in non-SVR for the onset of  decompensation 
or upper GI bleeding (P = 0.531). For the 37 patients 
who achieved a SVR, the median time from SVR (i.e. 6 
mo after the end of  the successful antiviral treatment) to 
the occurrence of  complication was 4.79 years for HCC 
and 4.66 for decompensation. Death rate was signifi cantly 
higher in case of  non-SVR patients (20/76 vs 0/37; 
P = 0.002, Figure 3). Deaths were mainly related to liver 
disease and HCC was causative of  45% of  the deaths. 
There was no heterogeneity among the 2 centres in terms 
of  patterns of  the duration of  follow-up and of  the 
number of  events observed. 

The multivariate analysis (Cox model) found two 
independent predictive factors for clinical events: SVR 
[P = 0.001, HR 7.1 (95% CI 2.2; 23.2)] and duration of  
treatment [P = 0.001, HR 0.93 (95% CI 0.89; 0.97)]. In 
other words, the Hazard for HCC was 7% lower for each 
additional year of  treatment.

There was no signifi cant difference with age, gender, or 
viral genotype for HCC occurrence.

DISCUSSION
Our study demonstrates a significant difference in long-
term outcome between initially uncomplicated HCV 
cirrhotic patients with and without SVR after antiviral 

treatment. Over a mean follow-up period of  7.7 years, 
there were no deaths and virtually no severe clinical 
events in patients with SVR. At the opposite, HCC and 
liver decompensation occurred in patients without SVR 
with incidence rates similar to those previously reported 
in untreated cirrhotic patients[23].. We should emphasize 
that HCC was carefully screened before treatment, which 
eliminates HCC of  small size appearing a few months after 
antiviral treatment.

Several studies performed in patients with chronic 
hepatitis C have suggested that successful antiviral 
treatment could result in a dramatic decrease in severe 
clinical events and mortality, life expectancy of  patients 
with SVR being close to general population[6,9,10,24,25]. 
However, those studies used only interferon-α. In the past, 
interferon-α monotherapy resulted in a small rate of  SVR 
in patients with cirrhosis due to low virological efficacy 
and poor tolerance resulting in a high rate of  premature 
interruption of  treatment. Accordingly, in the studies 
including a subset of  cirrhotic patients, SVR rates in those 
populations did not usually exceed 15%.

Table 3  Severe liver-related events and deaths occurring from 
the beginning of first treatment according to final virological 
response

SVR
n = 37

Non SVR
n  = 76

P

Number of patients with at least 
one liver-related events or death 
during follow-up (%)

     
31 (8.1%) 342 (44.7%) 0.002

Number of patients (%) with
   HCC 1 (2.7%) 24 (31.6%) 0.01
   Ascites 2 (5.4%)   8 (10.5%) 0.43
   Digestive haemorrhage 1 (2.7%)   4 (5.3%) 0.62
Encephalopathy 0   2 (5.4%) 0.56
Number of deaths 0 20 (26.3%) 0.002
   Liver-related 0 17
      Liver failure 0   7
      GI haemorrhage 0   1
      HCC 0   9
   Non liver-related 0   3
      Suicide 0   1
      Miscellaneous 0   2

11 patient had 2 complications; 24 patients had 2 complications. SVR: 
Sustained virological response; GI: Gastrointestinal.

P  = 0.44
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Figure 1  Incidence of ascites or encephalopathy or gastrointestinal haemorrhage 
from the beginning of the first treatment according to the response to antiviral 
treatment (SVR: Sustained virological response in dotted line; non-SVR in full line; 
Log-Rank, P = 0.44).
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Our study has several differences. Firstly, it was strictly 
restricted to patients with histological proven cirrhosis. 
This population is clearly at high risk of  severe short-term 
complications occurrence as demonstrated by previous 
studies[1,26]. Secondly bitherapy using interferon-α and 
ribavirin was used in about 70% of  cases in our study, with 
pegylated interferon in 38 cases. Thirdly antiviral treatment 
was repeated each time it was possible due to the absence 
of  a priori contra-indication to treatment in those patients. 
Overall, after one (51.4%) or repeated (48.6%) antiviral 
treatments, 33% of  our patients achieved HCV eradica-
tion, which is a rate twice higher than those obtained in 
previous studies.

Due to the lack of  randomization, patients with SVR 
were obviously different from non SVR. Particularly, they 
were younger, more often men and significantly more 
frequently infected with HCV genotypes 2 or 3 than non 
SVR patients, as observed by Bruno et al[10]. Excepted male 
gender, these factors had been previously identifi ed as pre-
dictive factors of  SVR and it is not surprising to identify 
them in our study. The reduced rate of  serious events in 
patients with SVR could result more from the presence of  
protective factors than from antiviral treatment. Patients 
with SVR were younger and this could result in a lower risk 
to develop complications as demonstrated for HCC occur-
rence. The role of  genotype in spontaneous outcome of  
HCV-related cirrhosis although still debated does not seem 
to be a determinant factor in this setting and the male sex 
is a favouring factor of  fi brosis progression and HCC oc-
currence. Subsequently the absence of  serious event seems 
related to the complete response to treatment.

Several successive treatment courses have been per-
formed in most of  the patients, representing a cumulated 
time of  treatment of  15.3 ± 9 mo. It could explain why 
clinical event incidence was decreased with a linear fashion 
from the start of  treatment even if  viral eradication was 
obtained later with further treatment. About half  of  SVR 
patients had no HCV eradication after the fi rst course of  
treatment. It could seem questionable that severe events 
incidence have been reduced even before eradication was 
achieved in those patients. We postulate that it could refl ect 
a more complete blockade of  HCV replication in those 
patients occurring from the fi rst course of  treatment and 
due to higher sensitivity of  virus. The fact that patients 
received similar duration of  treatment in both groups is in 
favour of  this hypothesis and against a non specifi c effect 
of  treatment such as antifibrotic and/or antiproliferative 
effects of  interferon. 

The association between SVR and a significantly 
reduced number of  clinical events has been previously 
reported[10,16,17,25]. However, this result cannot be applied 
to the whole population of  patients with HCV-cirrhosis. 
In this study as in others, patients were selected and those 
with initial major contra-indication to treatment were 
excluded. These patients are probably the most severe with 
the higher risk of  developing complications such as HCC. 
In addition, due to the selection of  patients, the risk of  
death related to co morbidity was very low in our study.

Even in case of  SVR, the periodic follow-up of  
cirrhotic patients should be recommended, particularly 
HCC screening as it is worth noting that the only HCC 

observed in SVR occurred 4.8 years after the achievement 
of  viral clearance. In spite of  a signifi cant decrease in the 
incidence of  HCC in case of  SVR, several isolated cases of  
HCC were reported 4.5 to 6.6 years after the achievement 
of  a SVR[27-30]. 

In conclusion, repeated antiviral therapy actually results 
in SVR in 33% of  patients with HCV-cirrhosis. Virological 
cure seems to be associated with a strong decrease in the 
incidence of  complications particularly HCC. These re-
sults are a strong argument to perform and repeat antiviral 
treatments in patients with compensated cirrhosis.

 COMMENTS
Background 
HCV cirrhosis is a life threatening disease with annual incidences of hepatocellular 
carcinoma (HCC), decompensation and death reaching around 3%, 4% and 3% 
respectively. The achievement of a sustained viral eradication (SVR) with the 
initially recommended 24-wk course of interferon-α monotherapy is associated 
with a slight preventive effect on HCC occurrence but its infl uence on the incidence 
of decompensation or death was less studied and more controversial. 

Reasearch frontiers
Subsequent progresses in the field of HCV treatment (including extension of 
therapy to 48 wk, the combination of interferon-α with ribavirin, and the use of 
pegylated interferon) have created a new perspective for patients with HCV-
cirrhosis because of the higher rate of SVR. Thus, the clinical long-term benefi t of 
antiviral treatment in patients with HCV cirrhosis needed to be re-assessed. 

Innovation and breakthroughs
Long-term effect of standard interferon-α plus ribavirin therapy on incidence of 
HCC in patients with HCV cirrhosis was recently studied in Chinese patients. Our 
results are the fi rst in Western patients. In addition, death was a clinical end-point 
and we showed a signifi cant reduced mortality in patients who achieved SVR.

Applications
While fi rm recommandations on antiviral treatment for patients with compensated 
HCV-cirrhosis was not made by international conferences, this is a strong 
argument to perform and repeat antiviral bitherapy in these patients to achieve 
SVR.

Terminology
Sustained virological response (SVR) is defined by the absence of detectable 
serum HCV RNA six months after the end of antiviral treatment and is associated 
with a durable viral eradication in most patients. Hepatocellular carcinoma (HCC) 
is the most frequent primary liver cancer and the fi rst cause of death in patients 
with HCV-cirrhosis.

Peer review
The manuscript by El Barks et al demonstrates that antiviral treatment in patients 
with HCV-related cirrhosis decreases the incidence of HCC. The data provided 
argue for an antiviral treatment in HCV patients. The study was well performed 
and the data are clearly presented. 
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