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Abstract
Background:Patients with HCV liver cirrhosis are a 

category difficult to treat. The aim of this study was to 
establish the sustained virological response (SVR) rates 
in HCV patients with liver cirrhosis treated with standard 
of care therapy (Pegylated Interferon and Ribavirin for 48 
weeks in genotypes 1 and 4 and 24 weeks in genotypes 2 
and 3). Methods:Searching the PubMed, Medline, Lilacs, 
Scopus, Ovid and Medscape databases we identified all the 
articles published until February 2011 that included only 
HCV cirrhotic patients. These studies evaluated the SVR 
after standard of care treatment: Pegylated Interferon alpha 
2a (doses ranging between 135-180 µg/week) or Pegylated 
Interferon alpha 2b (1 or 1.5 µg/kg/week) and Ribavirin 
(doses ranging between 800-1200 mg/day). We used the 
following key words: HCV, liver cirrhosis, sustained 
virological response (SVR). Results:The overall SVR rate 
was 33.3% (95%CI-confidence interval=30.6-36.2%). SVR 
was significantly higher in patients with genotypes 2 and 3 
(422 patients) as compared to those with genotypes 1 and 
4 (692 patients): 55.4% (95%CI=50.7-60.1) versus 21.7% 
(95%CI=18.7-25), p<0.0001. Conclusion:The overall 
SVR rate in cirrhotic patients treated with standard of care 
therapy is 33.3%, but lower in cases affected by genotypes 
1 and 4 (21.6%) which makes them a priority regarding the 
development of more potent drugs for effective treatment. 
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Introduction
Chronic HCV infection is an important public health 

concern worldwide. The World Health Organization has 
estimated the prevalence of HCV infection at about 3%, 
with approximately 170 million affected people [1]. In 
Europe, the estimated prevalence of 1% varies largely 
among different countries [2]. HCV is responsible for 
25-30% of global cases of cirrhosis associated with an 
annual risk of hepatic decompensation and hepatocellular 
carcinoma in up to 5% and 1-4% cases, respectively [3-4]. 
In patients with compensated liver cirrhosis, the 5-year risk 
of decompensation is estimated at 15-28%, and the risk of 
hepatocellular carcinoma is 1.4-6.7% annually [5-6]. HCV 
liver cirrhosis is the most common indication for liver 
transplantation. In patients with detectable viral HCV load 
before transplantation, recurrence of HCV is universal and 
immediate after transplantation [7]. Some studies show that 
both the graft and the patients’ survival rates in HCV-infected 
cases are shorter as compared to non-HCV-infected ones 
following liver transplantation [8].

Pegylated Interferon and Ribavirin represent the standard 
of care (SOC) treatment in chronic HCV infection. In 
randomized controlled trials, the SVR rates were reported as 
follows: 42-46% in patients with genotype 1 infection, and 
76-82% in patients with genotype 2 or 3 infection [9-10].

Patients with HCV-related cirrhosis usually have a poor 
therapeutic response as well as reduced tolerance to therapy 
[11-12], but the risk of complications is reduced in patients 
with SVR [13].

This systematic review aims at identifying and analyzing 
the pooled SVR rates in HCV patients with liver cirrhosis 
treated with SOC therapy.

Methods 

Eligibility criteria 
This review included all studies published in English until 

February 2011 which evaluated the SVR rates in cirrhotic 
patients with HCV infection treated with SOC therapy: 
Pegylated Interferon alpha 2a (dosage range: 135-180 µg/
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week) or Pegylated Interferon alpha 2b (dosage: 1 or 1.5 µg/
kg/week) and Ribavirin (dosage range: 800-1200 mg/day). 
Patients with genotypes 1 and 4 underwent treatment for 48 
weeks, whereas those with genotypes 2 and 3 were treated for 
24 weeks. The diagnosis of cirrhosis was established either 
by liver biopsy or by clinical, ultrasonographic, endoscopic, 
laparoscopic signs of cirrhosis. Studies that included liver-
transplanted patients were excluded from the analysis.

Outcomes
The preestablished primary outcome was SVR rate 

in HCV liver cirrhosis. SVR was defined as undetectable 
hepatitis C virus RNA in serum by real-time polymerase 
chain reaction (PCR) 6 months after discontinuation 
of therapy. The secondary outcomes were the possible 
relationships between the SVR rate in cirrhotic patients and 
the following factors: genotype of hepatitis C virus, patient 
status (naïve or formerly treated with standard Interferon-
IFN standard and Ribavirin), type of Pegylated Inteferon 
used in SOC therapy, portal hypertension (presence of 
esophageal varices) or decompensation of the disease (class 
Child-Pugh B or C).

Data sources and searches 
Relevant studies published until February 2011 were 

searched in Medline, Lilacs, Scopus, Ovid and Medscape 
databases using the following keywords: HCV, hepatitis C, 
liver cirrhosis, sustained virological response, SVR. 

Study selection and data collection 
Two authors independently screened titles and abstracts 

for potential eligibility and the full texts for final eligibility. We 
extracted the data using a standardized data collection form 
to record study design and methodological characteristics, 
patient characteristics, interventions, outcomes, and missing 
outcome data.

Data synthesis and analysis 
Statistical analyses were carried out with the software 

package SPSS version 17.0 for Windows (SPSS Inc., 
Chicago, IL). Descriptive statistics (percentage, 95% 
confidence interval - 95%CI) were calculated for each 
variable as appropriate. Standard binomial tests for 
differences in proportions were used to compare patient 
subgroups („n” designates the total number of patients 
included in a particular subgroup). A p-value of less than 
0.05 was regarded as statistically significant.

Results
Of 7,326 titles identified at the initial search, 7,315 were 

excluded based on either of the following reasons: data 
published only in an abstract, duplicated titles, not only 
cirrhotics included in the study, treatment other than SOC 
therapy (Fig.1). Finally, 11 papers including 1,149 patients 
(764 men - 66.4% and 385 women - 33.6%) with HCV liver 
cirrhosis were retrieved for the analysis [14-24] (Table I). 
Nine studies were from Europe [14, 15-20, 22-24] and two 
studies were from Asia [16, 21].

The SVR rate for each study included in this analysis is 
presented in Table II.

The overall SVR rate was 33.3% (95%CI=30.6-36.2). 
SVR was significantly higher in patients with genotypes 
2 and 3 (n=442) as compared to those with genotypes 1 
and 4 (n=692): 55.4% (95%CI=50.7-60.1) versus 21.7% 
(95%CI=18.7-25), p<0.0001.

Nine articles [14, 16-21, 24] reported on SVR rates in 
naïve HCV cirrhotic patients, whereas four studies [14, 
16, 17, 24] reported on SVR rates in patients previously 
treated with standard IFN and Ribavirin. SVR was higher 
in naïve patients (n=419) as compared to those previously 
treated (n=131): 41% (95%CI=36.3-45.9) versus 25.9% 
(95%CI=18.9-34.5), p=0.003.

Pegylated Interferon alpha 2a was used in 4 studies 
[15, 16, 18, 22] and Pegylated Interferon alpha 2b was 
administered in 7 studies [15, 16, 19-21, 24]. The SVR rate 
was similar for Pegylated Interferon alpha 2a (n=432) and 
Pegylated Interferon alpha 2b (n=516): 35.6% (95%CI=31.2-
40.4) versus 34.9% (95%CI=30.8-39.2), p=0.9.

Two studies [15, 21] reported on SVR rates in cirrhotic 
patients with or without esophageal varices. The rate values 
were similar in cirrhotic cases regardless of the presence 
(n=157) or absence (n=434) of the esophageal varices: 26.8% 

Fig 1. Study screening flow chart
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(95%CI=20.2-34.5) versus 27.2% (95%CI=23.1-31.7), p=1.
The Child-Pugh class (that shows the decompensation 

of liver cirrhosis) was reported in 7 studies, of which 5 

included patients with class A cirrhosis [14-16, 18, 20] 
and the other 2 included class B cirrhotic patients [16, 19]. 
The SVR rates were similar for class A (n=854) and class 

Table I. Characteristics of the studies included in the systematic analysis

Study Study design Number 
of patients

Age (years) Weight HCV 
genotype

Baseline 
treatment 
history

Child-
Pugh class

Treatment

Syed 2008 
[14]

retrospective 
cohort study

104 52 ± 7.6 82 ± 15 kg 
(mean weight)

1, 2, 3 Naïve and 
previously 

treated

A PegIFN  alpha 2a (180 
µg/week ) or alpha 2b 
(1-1.5 µg/kg/week)
Ribavirin (800-1200 
mg/day)

Fernandez-
Rodriguez 
2010 [15]

retrospective 
cohort study

568 51 ± 0.5 26.4 ± 3.78 
kg/m² 

(mean body mass 
index –BMI)

1, 2, 3 Naïve and 
previously 

treated

A PegIFN alpha 2a (180 
µg/week) or alpha 2b 
(1.5 µg/kg/week)
Ribavirin (800-1200 
mg/day)

Butt 2009 
[16]

prospective 
cohort study

66 46.2 ± 10.1 22.3 ± 3.1 kg/m² 
(mean BMI)

3 Naïve and 
previously 

treated

A, B PegIFN alpha 2a (180 
µg/week)  or  alpha 2b 
(1 µg/kg/week)
Ribavirin (10-12 mg/
kg/day)

Giannini 
2009 [17]

retrospective 
cohort study

85 56 ± 9 Not specified 1, 2, 3, 4 Naïve and 
previously 

treated

A, B PegIFN alpha 2a (180 
µg/week) or alpha 2b 
(1.5 µg/kg/week)
Ribavirin (800-1200 
mg/kg/day)

Helbling 
2006 [18]

randomized 
controlled 

trial (standard 
doses vs. low 

doses)

64 47 
(median age)

74 kg 
(median weight)

1, 2, 3, 4 Naïve A PegIFN alpha 2a (180 
µg/week)
Ribavirin (1000-1200 
mg/kg/day)

Iacobellis 
2009 [19]

prospective 
cohort study

94 Not specified Not specified 1, 2, 3, 4 Naïve B Pegylated Inteferon 
alpha 2b (1.5 µg/kg/
week)
Ribavirin (800-1200 
mg/day)

Roffi 2008 
[20]

randomized 
controlled 

trial (PegIFN 
vs. IFN 

standard)

57 56 (median 
age)

75 kg 
(median weight)

1, 2, 3 Naïve A PegIFN alpha 2b (1 
µg/kg/week)
Ribavirin (800-1200 
mg/day)

Sood 2006 
[21]

retrospective 
cohort study

28 48.3 ± 7 73.9±11.2 kg 
(mean weight)

3 (25/28 
patients) 
and not 

specified 
for the 
other 

patients

Naïve A, B PegIFN alpha 2b (1 
µg/kg/week)
Ribavirin (10-12 mg/
kg/day)

Tekin 2008 
[22]

cohort study 20 54.2 ± 5.9 Not specified 1 Not 
specified

A, B PegIFN alpha 2a (135 
µg/week)
Ribavirin (1000-1200 
mg/kg/day)

Morreno-
Planas 2005 
[23]

cohort study 12 52 ± 8 Not specified 1, 3 Naïve and 
previously 

treated

A, B PegIFN alpha 2b (1.5 
µg/kg/week)
Ribavirin (10.6 mg/kg/
day)

Di Marco 
2007 [24]

randomized 
controlled 

trial (PegIFN 
alpha 2B + 

Ribavirin vs. 
PegIFN alpha 

2b)

52 57 ± 6.6 71±10.1 kg 
(mean weight)

1, 2, 3, 4 Naïve and 
previously 

treated

A, B PegIFN alpha 2b (1 
µg/kg/week)
Ribavirin (800 mg/kg/
day)
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B (n=99) HCV liver cirrhosis treated with SOC therapy: 
34.2% (95%CI=30.2-39.6) versus 34.3% (95%CI=30.4-
39.9), p=0.9.

Discussion 

This systematic review summarizes and analyzes the 
available data on SVR in HCV liver cirrhosis managed with 
SOC therapy and finally shows an overall value of 33.3%, 
with better results in genotypes 2 and 3 as compared to 
genotypes 1 and 4 ( p<0.0001).

A recent meta-analysis [25], that included 5,008 cases 
from 12 randomized controlled clinical trials, compared 
the SVR rates in patients treated with Pegylated Interferon 
alpha 2a plus Ribavirin versus Pegylated Interferon alfa 
2b plus Ribavirin. Overall, Pegylated Interferon alpha 2a 
significantly increased the number of patients who achieved 
SVR versus Pegylated Interferon alpha 2b (47% versus 41%; 
risk ratio=1.11, 95%CI=1.04-1.19; p=0.004). Pegylated 
Interferon alpha 2a was associated with higher SVR than 
Pegylated Interferon alpha 2b in those affected by genotype 
1 (risk ratio=1.25, 95%CI=1.03-1.42) as well as genotypes 
2 and 3 (risk ratio=1.11, 95%CI=1.02-1.22).

Our systematic analysis in cirrhotic patients shows similar 
SVR rates regardless of the type of Pegylated Interferon used 
in SOC therapy (Pegylated Interferon alpha 2a -35.6% vs. 
Pegylated Interferon alpha 2b – 34.8%, p=0.9).

Also the SVR rates did not differ significantly in patients 
with or without esophageal varices (p=1), and in patients 
with Child-Pugh class A or Child-Pugh class B cirrhosis 
(p=0.9). The results of the latter subgroup may have been 
biased by the low number of patients with Child-Pugh class 
B as compared to those with Child-Pugh class A cirrhosis 
(99 patients vs. 854 patients).

As expected, the SVR rate was significantly lower in 
patients treated with standard IFN as compared to naïve 
patients ( p=0.003).

The limitations of this systematic review are that not all 
the studies were randomized, and that the SVR rate according 
to the treatment status, the Child-Pugh class or the presence 
of esophageal varices were not analyzed in all the studies.

Regarding the antiviral treatment in cirrhotic patients, 
Saab et al [26] published a study that tried to determine the 
most cost-effective timing for Pegylated Interferon plus 
Ribavirin treatment (48 weeks) in patients with advanced 
liver disease related to genotype 1 HCV infection. The 
study included about 4,000 participants followed over 
17 years. A Markov model was constructed to compare 
treatment strategies: no treatment, antiviral therapy in 
patients with compensated cirrhosis, antiviral therapy in 
patients with decompensated cirrhosis, and antiviral therapy 
in patients with progressive fibrosis due to recurrent HCV 
post-transplantation. Outcomes of interest included the 
total cost per patient, number of quality-adjusted life years 
(QALYs) saved, cost per QALY saved, number of deaths 
and hepatocellular carcinomas and number of transplants 
required. Compared to the no-antiviral treatment strategy, 
treatment during compensated cirrhosis increased QALYs 
by 0.950 and saved 55.314 dollars, treatment during 
decompensated cirrhosis increased QALYs by 0.044 and 
saved 5511 dollars and treatment during posttransplant 
advanced recurrence increased QALYs by 0.061 and saved 
3223 dollars. Treatment of patients with compensated 
cirrhosis resulted in 119 fewer deaths, 54 fewer hepatocellular 
carcinomas and 66 fewer transplantations with respect to the 
no-treatment strategy. 

So, even if the SVR rate in HCV cirrhotic patients with 
genotype 1+4 is very low (21.6% in our current review), 
with lots of adverse events (especially hematological: 
anemia, neutropenia, thrombocytopenia) which determined 
the discontinuation of therapy, according to the previous 
presented study [26], it is cost-effective to treat cirrhotic 
patients with antiviral therapy.

The low SVR rate in genotypes 1 and 4 urges also the 
need for new therapies and new predictors of SVR even in 
cirrhotic patients treated previously with IFN standard.

In recent years, several studies reported that genetic 
polymorphism in the IL28B gene, encoding interferon-
lambda-3, is associated with an approximately twofold 
change in response to treatment [27-30].

IL28B genotypes are significantly related to the SVR 
rates following SOC treatment (Pegylated Interferon plus 

Table II. The SVR in the studies included in analysis

Study Nr. patients included Nr. patients with SVR % of patients with SVR

Syed 2008 [14] 104 24 23

Fernandez-Rodriguez 2010 [15] 568 174 30.6

Butt 2009 [16] 66 38 57.5

Giannini 2009 [17] 85 22 25.8

Helbling 2006 [18] 64 32 50

Iacobellis 2009 [19] 94 33 35.1

Roffi 2008 [20] 57 25 43.8

Sood 2006 [21] 28 15 53.5

Tekin 2008 [22] 20 6 30

Morreno-Planas 2005 [23] 12 3 25

Di Marco 2007 [24] 51 11 21.5
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Ribavirin). In patients of European ancestry, CC genotype 
is associated with a twofold (95%CI=1.8-2.3) higher rate of 
SVR than the TT genotype [27]. It has been also shown that 
SVR rate was 69% in CC genotype as compared to 33% in 
TC genotype and 27% in TT genotype (p<0.0001) [31].

No studies that analyzed the relationship between IL28B 
genotype and SVR matched the inclusion criteria used in 
this systematic review.

In the latter years, several studies have used triple 
therapy (SOC therapy + direct antiviral agents) in patients 
with HCV genotype 1 infection [32-34]. The most studied 
direct antiviral agents were Boceprevir (SPRINT 2 trial) and 
Telaprevir (ADVANCE and ILLUMINATE trials) [34, 35]. 
These trials included naïve patients and the proportion of 
patients with bridging fibrosis/cirrhosis was 20-23% in the 
ADVANCE trial, and 7-11% in the SPRINT 2 trial.

In the trial with Telaprevir, the SVR rate in patients with 
F0-F2 (n=290) was higher than in patients with F3-F4 (n=73) 
(78% vs. 62%, p=0.007) [36, 37]. Also, in the trial that used 
Boceprevir [35], the SVR rate was significantly higher 
in non-cirrhotic versus cirrhotic patients (odd ratio=2.5, 
95%IC=1.4-4.6, p=0.003).

The REALIZE trial used Telaprevir and Pegylated 
Interferon alpha 2a plus Ribavirin in patients with HCV 
genotype 1 infection who had no response or a partial 
response to previous therapy or who had a relapse after 
an initial response. A total of 663 patients were assigned 
to one of three groups: two which included Telaprevir and 
the control group with SOC therapy [38]. In cirrhotics, 
the SVR rates with SOC therapy as well as for the pooled 
12 weeks Telaprevir + 48 weeks Pegylated Interferon and 
Ribavirin therapy were as follows: prior relapsers - 13% and 
84%, respectively; prior partial responders - 20% and 34%, 
respectively; null-responders - 10% and 14%, respectively 
[38, 39].

The RESPOND-2 trial, that used Boceprevir in patients 
previously treated, included prior relapsers and prior partial 
responders, but excluded the null responders. There were 
also three arms in this study: SOC therapy and two arms 
with Boceprevir (for 32 weeks and 44 weeks, respectively, 
in association with SOC therapy).The SVR rates for the 
three arms in patients with F3-F4 were 13%, 44% and 68%, 
respectively [40].

A recent study [41] used both Pegylated Interferon alpha 
2a and Pegylated Interferon alpha 2b in combination with 
Ribavirin and Telaprevir with similar rates of SVR.

IL28B genotyping in the ADVANCE trial showed a 
higher SVR rate in CC genotype (90%) as compared to 
CT and TT genotypes (71% and 73%, respectively) [42]. 
Similarly, in the trial that used Boceprevir, the SVR rate was 
significantly higher in the CC genotype as compared with 
the CT and TT genotypes [43].

This data shows that triple therapy had good results 
for the treatment of naïve patients affected by genotype 1 
HCV with advanced fibrosis and cirrhosis – F3-F4 (62%) 
as compared to SOC therapy (SVR rate of 21.6% reported 
by this review in cirrhotic patients with genotype 1 and 4). 

Both SOC therapy and triple therapy are influenced by the 
IL28B genotype. 

In cirrhotic patients formerly treated with standard IFN, 
the SVR rate with SOC therapy in this review was 25.9%. 
Therefore, patients with genotype 1 HCV who do not achieve 
SVR need to be treated with triple therapy. The results of 
the studies presented above are very encouraging for prior 
relapser patients (84% in REALIZE trial) and satisfying for 
the partial responder patients (34% in REALIZE trial), but of 
important concern remain the non-responder patients (14% in 
REALIZE trail). The SVR rate obtained with triple therapy 
in cirrhotic non-responder patients is comparable with the 
value reported in those who underwent SOC therapy (10%). 
Thus, new drugs should be developed and made available 
to the former as soon as possible.

Conclusion 
The overall SVR rate in cirrhotic patients treated with 

standard of care therapy is 33.3%, but lower in cases affected 
by genotypes 1 and 4 which makes them a priority with 
regard to the development of more potent drugs for effective 
treatment.

Conflicts of interest
None to declare.

Reference 
	 1.	 Global surveillance and control of Hepatitis C. Report of a WHO 

Consultation organized in collaboration with the Viral Hepatitis 
Prevention Board, Antwerp, Belgium. J Viral Hepat 1999; 6: 34-35.

	 2.	 Touzet S, Kraemer L, Colin C, et al. Epidemiology of hepatitis C virus 
infection in seven European Union countries: a critical analysis of the 
literature. HENCORE Group. (Hepatitis C European Network for Co-
operative Research). Eur J Gastroenterol Hepatol 2000; 12: 667-678.

	 3.	 Alter MJ. Epidemiology of hepatitis C virus infection. World J 
Gastroenterol 2007; 13: 2436–2441.

	 4.	 Asian Pacific Association for the Study of the Liver (APASL) 
Hepatitis C Working Party, McCaughan GW, Omata M, et al. Asian 
Pacific Association for the Study of the Liver consensus statements 
on the diagnosis, management and treatment of hepatitis C virus 
infection. J Gastroenterol Hepatol 2007; 22: 615–633.

	 5.	 Sangiovanni A, Prati GM, Fasani P, et al. The natural history of 
compensated cirrhosis due to hepatitis C virus: A 17-year cohort 
study of 214 patients. Hepatology 2006; 43: 1303-1310.

	 6.	 Hu KQ, Tong MJ. The long-term outcomes of patients with 
compensated hepatitis C virus-related cirrhosis and history of 
parenteral exposure in the United States. Hepatology 1999;29:1311-
1316.

	 7.	 Gane E. The natural history and outcome of liver transplantion in 
hepatitis C virus infected recipients. Liver Transpl 2003; 9: S28-
S34.

	 8.	 Berenguer M, Prieto M, San Juan F, et al. Contribution of donor age 
to the recent decrease in patient survival among HCV infected liver 
transplant recipients. Hepatology 2002; 36: 202–210.

	 9.	 Manns MP, McHutchison JG, Gordon SC, et al. Peginterferon alfa-
2b plus ribavirin compared with interferon alfa-2b plus ribavirin for 
initial treatment of chronic hepatitis C: a randomised trial. Lancet 
2001;358:958-965.



298� Bota et al

	 10.	 Hadziyannis SJ, Sette H Jr, Morgan TR, et al. Peginterferon-
alpha2a and ribavirin combination therapy in chronic hepatitis C: 
a randomized study of treatment duration and ribavirin dose. Ann 
Intern Med 2004; 140: 346-355.

	 11.	 Strader DB , Wright T , Thomas DL, Seeff LB; American Association 
for the Study of Liver Diseases. Diagnosis, management, and 
treatment of hepatitis C (AASLD practice guideline) . Hepatology 
2004 ; 39 : 1147-1171.

	 12.	 Wright TL. Treatment of patients with hepatitis C and cirrhosis. 
Hepatology 2002 ; 36 : S185 – S194 .

	 13.	 Veldt BJ , Heathcote EJ , Wedemeyer H, et al. Sustained virologic 
response and clinical outcomes in patients with hepatitis C and 
advanced fibrosis. Ann Intern Med 2007 ; 147 : 677–684.

	 14.	 Syed E, Rahbin N, Weiland O, et al. Pegylated interferon and ribavirin 
combination therapy for chronic hepatitis C virus infection in patients 
with Child-Pugh A liver cirrhosis. Scand J Gastroenterol 2008; 43: 
1378-1386.

	 15.	 Fernandez-Rodriguez CM, Alonso S, Martinez SM, et al. 
Peginterferon plus ribavirin and sustained virological response in 
HCV-related cirrhosis: outcomes and factors predicting response. 
Am J Gastroenterol 2010; 105: 2164-2172.

	 16.	 Butt AS, Mumtaz K, Aqeel I, Shah HA, Hamid S, Jafri W. Sustained 
virological response to pegylated interferon and ribavirin in patients 
with genotype 3 HCV cirrhosis. Trop Gastroenterol 2009; 30; 207-
212.

	 17.	 Giannini EG, Basso M, Savarino V, Picciotto A. Predictive value of 
on-treatment response during full-dose antiviral therapy of patients 
with hepatitis C virus cirrhosis and portal hypertension. J Intern Med 
2009; 266: 537-546.

	 18.	 Helbling B, Jochum W, Stamenic I, et al. HCV-related advanced 
fibrosis/cirrhosis: randomized controlled trial of pegylated interferon 
alfa 2a and rivabirin. J Viral Hepat 2006; 13: 762-769.

	 19.	 Iacobellis A, Siciliano M, Annicchiarico BE, et al. Sustained 
virological response following standard antiviral therapy in 
decompensed HCV-infected cirrhotic patients. Aliment Pharmacol 
Ther 2009; 30: 146-153.

	 20.	 Roffi L, Colloredo G, Pioltelli P, et al. Pegylated interferon alfa 2b 
plus ribavirin: an efficacious and well-tolered treatment regimen for 
patients with hepatitis C virus related histologicaly proven cirrhosis. 
Antivir Ther 2008; 13: 663-673.

	 21.	 Sood A, Midha V, Sood N, Bansal M. Pegylated interferon alfa 
2b and ribavirin in patients with HCV-related cirrhosis. Indian J 
Gastroenterol 2006; 25: 283-285.

	 22.	 Tekin F, Gunsar F, Karasu Z, Akarca U, Ersoz G. Safety, tolerability 
and efficacy of pegylated-interferon alfa 2a plus ribavirin in HCV-
related decompensed cirrhotics. Aliment Pharmacol Ther 2008; 27: 
1081-1085.

	 23.	 Moreno Planas JM, Rubio González E, Boullosa Graña E, et al. 
Effectiveness of pegylated interferon and ribavirin in patients with 
liver HCV cirrhosis. Transplant Proc 2005; 37: 1482-1483.

	 24.	 Di Marco V, Almasio PL, Ferraro D, et al. Peginterferon alone or 
combined with ribavirin in HCV cirrhosis with portal hypertension: 
a randomized controlled trial. J Hepatol 2007; 47: 484-491.

	 25.	 Awad T, Thorlund K, Hauser G, Stimac D, Mabrouk M, Gluud 
C. Peginterferon alpha-2a is associated with higher sustained 
virological response than peginterferon alpha-2b in chronic hepatitis 
C: sistematyc review of randomized trials. Hepatology 2010; 51: 
1176-1184.

	 26.	 Saab S, Hunt DR, Stone MA, McClune A, Tong MJ. Timing of 
hepatitis C antiviral therapy in patients with advanced liver disease: 
a decision analysis model. Liver Transpl 2010; 16: 748-759. 

	 27.	 Ge D, Fellay J, Thompson AJ, et al. Genetic variation in IL 28B 
predicts hepatitis C treatment-induced viral clearence. Nature 2009; 
461: 399-401.

	 28.	 Rauch A, Kutalik Z, Descombes P, et al. Genetic variation in IL28B is 
associated with chronic hepatitis C and treatment failure: a genome-
wide association study. Gastroenterology 2010; 138: 1338-1345.

	 29.	 Grebely J, Petoumenos K, Hellard M, et al. Potential role for 
interleukin-28B genotype in treatment decision-making in recent 
hepatitis C virus infection. Hepatology 2010; 52: 1216-1224.

	 30.	 de Rueda PM, López-Nevot MA, Sáenz-López P, et al. Importance 
of host genetic factors HLA and IL28B as predictors of response to 
pegylated interferon and ribavirin. Am J Gastroenterol 2011;106:1246-
1254. 31. Thompson AJ, Muir AJ, Sulkowski MS, et al. Interleukin-
28B polymorphism improves viral kinetics and is the strongest 
pretreatment predictor of sustained virologic response in genotype 1 
hepatitis C virus. Gastroenterology 2010; 139: 120-129.

	 32.	 Hofmann WP, Zeuzem S. A new standard of care for the treatment 
of chronic HCV infection. Nat Rev Gastroenterol Hepatol 2011; 8: 
257-264.

	 33.	 Bacon BR, Gordon SC, Lawitz E, et al. Boceprevir for previously 
treated chronic HCV genotype 1 infection. N Engl J Med 2011; 364: 
1207-1217.

	 34.	 Smith LS, Nelson M, Naik S, Woten J. Telaprevir: an NS3/4A 
protease inhibitor for the treatment of chronic hepatitis C. Ann 
Pharmacother 2011; 45: 639-648.

	 35.	 Poordad F, McCone J Jr, Bacon BR, et al. Boceprevir for untreated 
chronic HCV genotype 1 infection. N Engl J Med 2011; 364: 1195-
1206.

	 36.	 Dusheiko GM, Fried MW, Reddy R, et al. Telaprevir in combination 
with PegInterferon alfa-2a and Ribavirin increased sustained 
virological response rates in treatment-naive patients regardless of 
race or ethnicity. J Hepatol 2011; 54(Suppl 1): S167.

	 37.	 Marcellin P, Jacobson IM, Zeuzem S, et al. Telaprevir in combination 
with PegInterferon alfa-2a and Ribavirin: Analysis of pre-defined 
subpopulations in the phase 3 ADVANCE trial. J Hepatol 2011; 54 
(Suppl 1): S183.

	 38.	 Zeuzem S, Andreone P, Pol S, et al. Telaprevir for retreatment of 
HCV infection. N Engl J Med 2011; 364: 2417-2428.

	 39.	 Zeuzem S, Vierling JM, Esteban R, et al. Predictors of sustained 
virologic response among genotype 1 previous non-responders and 
relapsers to PegInterferon/Ribavirin when re-treated with Boceprevir plus 
PegInterferon alfa-2b/Ribavirin. J Hepatol 2011; 54 (Suppl 1): S198.

	 40.	 Bacon BR, Gordon SC, Lawitz E, et al. Boceprevir for previously 
treated chronic HCV genotype 1 infection. N Engl J Med 2011; 364: 
1207-1217.

	 41.	 Marcellin P, Forns X, Goeser T, et al. Telaprevir is effective given every 
8 or 12 hours with ribavirin and peginterferon alfa-2a or -2b to patients 
with chronic hepatitis C. Gastroenterology 2011; 140: 459-468.

	 42.	 Jacobson IM, Catlett I, Marcellin P, et al. Telaprevir substantially 
improved SVR rates across all IL28B genotypes in the ADVANCE 
trial. J Hepatol 2011; 54 (Suppl 1): S542.

	 43.	 Poordad F, Bronowicki JP, Gordon SC, et al. IL28B polymorphism 
predicts virologic response in patients with hepatitis C genotype 1 
treated with Boceprevir (BOC) combination therapy. J Hepatol 2011; 
54 (Suppl 1): S6.




