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Abstract
AIM: To identify severe adverse events (SAEs) leading 
to treatment discontinuation that occur during antivi-
ral therapy in hepatitis C virus (HCV)-infected cirrhotic 
patients. 

METHODS: We identified all the articles published pri-
or to December 2011 in the PubMed, Medline, Lilacs, 
Scopus, Ovid, EMBASE, Cochrane and Medscape data-
bases that presented these data in cirrhotic patients. 
These studies evaluated the rate of SAEs leading to 
discontinuation of standard care treatment: Pegylated 
interferon (PegIFN) alpha 2a (135-180 µg/wk) or Pe-
gIFN alpha 2b (1 or 1.5 µg/kg per week) and ribavirin 
(800-1200 mg/d). Patients with genotype 1 + 4 under-
went treatment for 48 wk, whereas those with geno-
types 2 + 3 were treated for 24 wk.

RESULTS: We included 17 papers in this review, com-
prising of 1133 patients. Treatment was discontinued 
due to SAEs in 14.5% of the patients. The most com-
mon SAEs were: severe thrombocytopenia and/or 
neutropenia (23.2%), psychiatric disorders (15.5%), 
decompensation of liver cirrhosis (12.1%) and se-
vere anemia (11.2%). The proportion of patients who 
needed to discontinue their therapy due to SAEs was 
significantly higher in patients with Child-Pugh class B 
and C vs  those with Child-Pugh class A: 22% vs  11.4% 
(P  = 0.003). A similar discontinuation rate was found 
in cirrhotic patients treated with PegIFN alpha 2a and 
those treated with PegIFN alpha 2b, in combination 
with ribavirin: 14.2% vs  13.7% (P  = 0.96). The overall 
sustained virological response rate in cirrhotic patients 
was 37% (95%CI: 33.5-43.1) but was significantly 
lower in patients with genotype 1 + 4 than in those 
with genotype 2 + 3: 20.5% (95%CI: 17.9-24.8) vs  
56.5% (95%CI: 51.5-63.2), (P  < 0.0001).

CONCLUSION: Fourteen point five percent of HCV cir-
rhotic patients treated with PegIFN and ribavirin need-
ed early discontinuation of therapy due to SAEs, the 
most common cause being hematological disorders. 

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Chronic hepatitis C virus (HCV) infection is a worldwide 
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public health concern, affecting approximately 170 million 
people[1]. This condition is responsible for 25%-30% of  
global cases of  cirrhosis and is the most common cause 
for liver transplantation[2]. Cirrhotic patients infected with 
HCV develop hepatic decompensation at a rate of  30% 
over 10 years and hepatocellular carcinoma at annual rates 
ranging from 3% to 8%[3,4].

In the last 10 years, pegylated interferon (PegIFN) 
and ribavirin became the standard of  care (SOC) treat-
ment in chronic HCV infection. The sustained virologi-
cal response (SVR) rates range from 42% to 46% in 
patients with genotype 1 or 4 infection and from 76% 
to 82% in patients with genotype 2 or 3 infection[5-7]. In 
patients with liver cirrhosis, the SVR rate is even lower, 
at approximately 20% in genotype 1 or 4 infection and 
55% in patients with genotype 2 or 3 infection[8]. Also, 
cirrhotic patients have a reduced tolerance to therapy[9,10] 
but the risk of  further complications is smaller in pa-
tients who achieve SVR[11]. 

This systematic review aims to identify and analyze 
the severe adverse events (SAE) that lead to treatment 
discontinuation during treatment with PegIFN and riba-
virin in cirrhotic patients infected with HCV. 

MATERIALS AND METHODS
Eligibility criteria
This review included all the studies published in English 
prior to December 2011 that evaluated SAEs in cirrhotic 
patients infected with HCV and treated with SOC thera-
py: PegIFN alpha 2a (dosage: 135-180 µg/wk) or PegIFN 
alpha 2b (dosage: 1 or 1.5 µg/kg per week) and ribavirin 
(dosage range: 800-1200 mg/d). Patients with genotype 1 
+ 4 underwent treatment for 48 wk, whereas those with 
genotypes 2 + 3 were treated for 24 wk. The diagnosis 
of  cirrhosis was made either by liver biopsy or by clinical, 
ultrasonographic, endoscopic or laparoscopic signs of  
cirrhosis. Studies that included liver-transplanted patients 
or cases co-infected with hepatitis B virus or human im-
munodeficiency virus were excluded from the analysis.

Outcomes
The pre-specified primary outcome was the rate of  SAEs 
(leading to treatment discontinuation) that occurred dur-
ing treatment with PegIFN and ribavirin in cirrhotic pa-
tients infected with HCV. 

The secondary outcomes were: description of  SAEs; 
the possible relationships between SAE rates in cirrhotic 
patients and the following factors: decompensation of  
the disease (class Child-Pugh B or C), type of  PegIFN 
(alpha 2a and alpha 2b) used in SOC therapy and HCV 
genotype; the proportion of  patients in whom the medi-
cation dosage was reduced; and the SVR rate in cirrhotic 
patients, according to HCV genotype. 

SVR was defined as undetectable HCV RNA in se-
rum by real-time polymerase chain reaction 6 mo after 
discontinuation of  therapy. 

Data sources and searches
Relevant studies published prior to December 2011 were 

searched in PubMed, Medline, Lilacs, Scopus, Ovid, EM-
BASE, Cochrane and Medscape databases using the fol-
lowing keywords: liver cirrhosis, chronic hepatitis C, HCV, 
adverse events, 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. 
The following data were extracted: country of  origin, year 
of  publication, number of  patients, age and weight of  the 
patients, HCV genotype, the Child-Pugh class, the baseline 
treatment history (naive or previously treated), the treat-
ment administered, the rate and description of  SAEs that 
lead to treatment discontinuation, the proportion of  pa-
tients in whom the doses of  PegIFN and/or ribavirin were 
reduced, and the SVR rate according to HCV genotype.

Statistical analysis
Statistical analysis were carried out with the software pack-
age SPSS version 17.0 for Windows (SPSS Inc., Chicago, 
IL). Descriptive statistics (percentage, 95%CI) were calcu-
lated for each variable as appropriate. Standard binomial 
tests for differences in proportions were used to compare 
patient subgroups (“n” designates the total number of  pa-
tients included in a particular subgroup). A P value of  less 
than 0.05 was regarded as statistically significant.

RESULTS
Of  8793 titles identified during the initial search, 8764 
were excluded based on one of  the following reasons: 
data published only in abstract, duplicated titles, data on 
cirrhotic patients not presented, the treatment regimen 
did not include PegIFN in combination with ribavirin or 
the same author had several similar articles, but with a 
different number of  patients (we selected the article with 
the higher number of  patients if  we did not receive the 
information regarding the number of  patients included 
in two or more studies from the author). Twelve articles 
which presented data on cirrhotic patients were excluded 
for the following reasons: the dosage or treatment du-
ration with PegIFN and ribavirin were not standard; 
liver-transplanted patients were included; and the study 
presented the follow-up of  patients after SOC therapy, 
but not the SAE leading to the therapy discontinuation. 
Finally, seventeen papers with 1133 patients with HCV 
liver cirrhosis were retrieved for analysis[12-28] (Figure 1). 
The main characteristics of  the studies included in this 
systematic review are presented in Table 1.

In 165/1133 patients (14.5%), the antiviral treatment 
was stopped early due to SAEs. In 116/165 patients 
(70.3%), detailed information regarding the SAEs was 
presented. The most common SAEs leading to prema-
ture discontinuation of  antiviral treatment in HCV cir-
rhotic patients were: severe thrombocytopenia and/or 
neutropenia: n = 27 (23.2%); psychiatric disorders: n = 
18 (15.5%); decompensation of  liver cirrhosis: n = 14 
(12.1%); and severe anemia: n = 13 (11.2%) (Table 2). 
The mortality rate in the cohort was 0.3% (4/1133 pa-
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tients). The causes of  death in the four patients were: 
severe sepsis, decompensation of  heart disease, hepato-
cellular carcinoma and severe hepatic failure (this patient 

died 3 wk after stopping the treatment due to decom-
pensation of  liver cirrhosis).

Fifteen studies[12-24,27,28], including 154 patients in whom 
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  Ref. Study design No. of 
patients Age (yr) Weight HCV genotype

Baseline 
treatment 
history

Child-
Pugh 
class

Treatment

  Syed et al[12] Retrospective cohort 
study

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

1, 2, 3 Naive and 
previously 

treated

A Pegylated interferon alpha 2a (180 µg/
wk) or alpha 2b (1-1.5 µg/kg per week)

Ribavirin (800-1200 mg/d)
  Butt et al[13] Prospective cohort study   66 46.2 ± 10.1 22.3 ± 3.1 

kg/m² (mean 
BMI)

3 Naive and 
previously 

treated

A, B Pegylated interferon alpha 2a (180 
µg/wk) or alpha 2b (1 µg/kg per week)

Ribavirin (10-12 mg/kg per day)
  Giannini 
  et al[14]

Retrospective cohort 
study

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

treated

A, B Pegylated interferon alpha 2a (180 µg/
wk) or alpha 2b (1.5 µg/kg per week)

Ribavirin (800-1200 mg/ d)
  Helbling 
  et al[15]

Randomized controlled 
trial (standard doses vs 

low doses)

  64 47 (me-
dian age)

74 kg (median 
weight)

1, 2, 3, 4 Naive A Pegylated interferon alpha 2a (180 
µg/wk) 

Ribavirin (1000-1200 mg/ d)
  Iacobellis 
  et al[16]

Prospective cohort study   94 Not speci-
fied

Not specified 1, 2, 3, 4 Naive B Pegylated interferon alpha 2b (1.5 
µg/kg per week)

Ribavirin (800-1200 mg/d)
  Roffi et al[17] Randomized controlled 

trial (pegylated inter-
feron vs IFN standard)

  57 56 (me-
dian age)

75 kg (median 
weight)

1, 2, 3 Naive A Pegylated interferon alpha 2b (1 µg/kg 
per week)

Ribavirin (800-1200 mg/d)
  Sood et al[18] Retrospective cohort 

study
  28 48.3 ± 7 73.9 ± 11.2 kg 

(mean weight)
3 (25/28 pa-

tients) and not 
specified for the 
other patients

Naive A, B Pegylated interferon alpha 2b (1 µg/kg 
per week)

Ribavirin (10-12 mg/kg per day)

  Tekin et al[19] Cohort study   20 54.2 ± 5.9 Not specified 1 Not speci-
fied

A, B Pegylated interferon alpha 2a (135 
µg/wk)

Ribavirin (1000-1200 mg/d)
  Moreno 
  Planas et al[20]

Cohort study   12 52 ± 8 Not specified 1, 3 Naive and 
previously 

treated

A, B Pegylated interferon alpha 2b (1.5 
µg/kg per week)

Ribavirin (10.6 mg/kg per day)
  Di Marco 
  et al[21]

Randomized controlled 
trial (pegylated interfer-
on alpha 2B + ribavirin 
vs pegylated interferon 

alpha 2b)

  52 57 ± 6.6 71 ± 10.1 kg 
(mean weight)

1, 2, 3, 4 Naive and 
previously 

treated

A, B Pegylated interferon alpha 2b (1 µg/kg 
per week)

Ribavirin (800 mg/d)

  Höroldt 
  et al[22]

Retrospective cohort 
study

  61 Not speci-
fied

Not specified 1, 2, 3 Naive A, B Pegylated interferon alpha 2a or alpha 
2b + ribavirin

  Bruno et al[23] Randomized study 106 Not speci-
fied

Not specified 1, 2, 3, 4 Naive A Pegylated interferon alpha 2a (180 
µg/wk) 

Ribavirin (1000-1200 mg/d)
  Floreani 
  et al[24]

Prospective cohort study   87 55.7 ± 9.1 25.3 ± 3.1 
kg/m² (mean 

BMI)

1, 2, 3 Naive A Pegylated interferon alpha 2b (80-100 
µg/wk)

Ribavirin (1000-1200 mg/d)
  Annicchiarico 
  et al[25]

Prospective cohort study   15 51.5 Not specified 1, 2, 3 Naive and 
previously 

treated

B, C Pegylated interferon alpha 2b (1.5 
µg/kg per week)

Ribavirin (800-1200 mg/d)
  Aghemo 
  et al[26]

Prospective cohort study 106 57 ± 9.3 72.5 ± 11.8 kg 
(mean weight)

1, 2, 3, 4 Naive A Pegylated interferon alpha 2b (1.5 
µg/kg per week)

Ribavirin (≥ 10.6 mg/kg per day)
  Kim et al[27] Cohort study   86 56.4 ± 9.6 Not specified 1 and non-1 Not speci-

fied
A Pegylated interferon alpha 2b (1.5 

µg/kg per  week)
or Pegylated interferon alpha 2a (180 

µg/wk) 
Ribavirin (1000-1200 mg/d)

  Reiberger 
  et al[28]

Prospective cohort study   90 51 ± 8 26.6 ± 5 kg/m² 
(mean BMI)

1, 2, 3, 4 Not speci-
fied

A Pegylated interferon alpha 2b (1.5 
µg/kg per week)

or pegylated interferon alpha 2a (180 
µg/wk) 

Ribavirin (1000-1200 mg/d)

Table 1  Characteristics of the studies included in the systematic analysis

HCV: Hepatitis C virus; BMI: Body mass index; IFN: Interferon.
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the antiviral treatment was stopped because of  SAEs, 
presented information regarding the incidence of  hema-
tological SAEs. In 49/154 patients (31.8%), the antiviral 
treatment with PegIFN and ribavirin was stopped as result 
of  severe anemia, thrombocytopenia and/or neutropenia.

From ten studies[12,15-17,23-28], we extracted data regard-
ing the SAEs leading to antiviral treatment discontinu-
ation according to the Child-Pugh class. The SAEs rate 
was significantly higher in patients with Child-Pugh class 
B and C (n = 109) vs those with Child-Pugh class A (n = 
700): 22% vs 11.4%, P = 0.003.

From eleven studies[15-21,23-26], we extracted data re-
garding the SAEs rate according to the type of  PegIFN 
used in combination with ribavirin for treatment. The 
SAEs rate was similar for PegIFN alpha 2a (n = 190) and 
PegIFN alpha 2b (n = 451): 14.2% vs 13.7%, P = 0.96.

We were able to extract data regarding the rate of  
SAEs leading to early treatment discontinuation accord-
ing to the HCV genotype from only three studies[13,18,29]. 
The SAEs rate was significantly higher in patients with 
genotype 1 (n = 20) vs those with genotype 3 (n = 94): 
30% vs 8.5%, P = 0.02.

Five studies[13,15,16,18,25] presented data regarding the 
number of  patients in whom the doses of  PegIFN and/
or ribavirin were reduced. From a total of  267 patients, 
the dosage for either drug was reduced in 87 (32.5%).

Eight studies[14,17,19,20,22,26-28] presented separately the 
number of  patients in which the doses of  antiviral medi-
cation were reduced: in 107/517 patients (20.6%) for Pe-
gIFN and for ribavirin in 141/517 patients (27.2%).

The overall SVR rate in the seventeen studies included 
in this systematic review was 37% (95%CI: 33.5-43.1). 
SVR rates were significantly higher in patients with geno-
type 2 + 3 (n = 495) compared to those with genotype 1 
+ 4 (n = 570): 56.5% (95%CI: 51.1-63.2) vs 20.5% (95%CI: 
17.9-24.8), P < 0.0001.

DISCUSSION 
Patients with HCV liver cirrhosis are a category of  sub-
jects difficult to treat due to the high risk of  complica-
tions and the relatively low SVR rates. This systematic 
review summarizes and analyses the available data on the 
rates of  SAEs leading to antiviral therapy discontinuation 
in cirrhotic patients infected with HCV. In 14.5% of  the 
patients, treatment was discontinued due to SAEs, the 
most common of  which were hematological disorders.
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  Name of severe adverse event No. of patient discontinuities

  Severe thrombocytopenia and/or neutropenia 27 (23.2)
  Psychiatric disorders (depression, psychosis, confusion, lethargy) 18 (15.5)
  Decompensation of liver cirrhosis (ascites with or without spontaneous bacterial 
  peritonitis; jaundice; hepatic encephalopathy)

14 (12.1)

  Severe anemia 13 (11.2)
  Occurrence of malignancies   6 (5.1) - 4 cases of hepatocellular carcinoma, 1 case of tongue carcinoma 

and 1 case of Non-Hodgkin’s lymphoma recurrence
  Allergic reactions to medication   5 (4.3)
  Severe infections   5 (4.3)
  Severe fatigue   5 (4.3) - in 2 cases accompanied also by “flu-like” syndrome
  Neurological disorders (stroke, polyneuropathy, hemiparesthesia)   5 (4.3)
  Heart disease (heart failure or acute coronary syndrome)   3 (2.5)
  Endocrinology disorders   3 (2.5)
  Diabetes decompensation   2 (1.7)
  Persistent fever   2 (1.7)
  Severe denutrition   2 (1.7)
  Aminotransferases flare   1 (0.8)
  Severe decrease of vision   1 (0.8)
  Upper gastrointestinal bleeding   1 (0.8) - the cause of bleeding was not specified
  Acute pancreatitis   1 (0.8)
  Severe flare of psoriasis   1 (0.8)

Table 2  Description of severe adverse event leading to premature discontinuation of antiviral treatment in hepatitis C virus cirrhotic 
patients (%)

Records identified through database searching (n  = 8793)

Duplicated data excluded (n  = 2932)

Records screened (n  = 5861)
Records excluded after the study 

of abstracts (n  = 5832)

Full-text articles assessed for eligibility (n  = 29)

Studies excluded because the dose or time period of theraphy was not 
the standard, included liver-transplanted patients, presented the follow-
up of patients after the SOC theraphy, but not the SAE leading to the 

theraphy discontinuation (n  = 12)

Studies included in the systematic review (n  = 17)

Figure 1  Flowchart of the selection of the studies. SOC: Standard of care; 
SAE: Severe adverse event.
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The proportion of  cirrhotic patients presented in this 
systematic review in which the treatment was discon-
tinued due to SAEs was higher than the proportion of  
patients with all stages of  fibrosis in whom the treatment 
was discontinued due to SAEs presented in others stud-
ies. For example, in the study by Fried et al[29], only 32/453 
patients (7%) discontinued their antiviral treatment due 
to SAEs. In the IDEAL study[7], 98/1016 patients (9.6%) 
treated with low doses of  PegIFN alpha 2b (1 µg/kg per 
week) and ribavirin, 129/1019 patients (12.7%) treated 
with standard doses of  PegIFN alpha 2b (1.5 µg/kg per 
week) and ribavirin and 135/1035 patients (13%) treated 
with standard doses of  PegIFN alpha 2a (180 µg/wk) 
and ribavirin, had to discontinue their treatment as a re-
sult of  SAEs developed during antiviral therapy. 

In the present review, dose reduction of  PegIFN was 
needed in 20.6% of  patients and of  ribavirin in 27.2%. 
These percentages were also higher than those presented 
in studies that included patients with all stages of  fibro-
sis. In the study by Fried et al[29], the dose of  PegIFN was 
reduced in 11% of  patients and of  ribavirin in 21%. In 
the IDEAL study[7], the dose of  PegIFN was reduced in 
6.9% of  patients treated with low doses of  PegIFN al-
pha 2b, in 10.1% of  patients treated with standard doses 
of  PegIFN alpha 2b and in 11.8% treated with standard 
doses of  PegIFN alpha 2a. The dose of  ribavirin was 
reduced in 16.7%, 18.4% and 17.4% of  patients, respec-
tively, included in the three arms of  the IDEAL study.

In our review, the proportion of  patients in whom the 
treatment had to be discontinued due to SAEs was signifi-
cantly higher in patients with Child-Pugh class B and C vs 
those with Child-Pugh class A: 22% vs 11.4% (P = 0.003). 
The results are similar to those published in a review by 
Vezali et al[30], in which 20% of  patients with decompen-
sated liver disease and 12% with compensated cirrhosis 
needed to discontinue their therapy as result of  SAEs. The 
proportion of  drug discontinuation due to SAEs in cir-
rhotic patients with compensated liver disease vs those with 
less advanced liver disease was similar: 12% vs 13%. But 
the review by Vezali et al[30] also included decompensated 
cirrhotic patients treated with small doses of  PegIFN[31], 
patients treated for a short period of  time before or after 
liver transplantation[32,33], and patients with compensated 
liver cirrhosis treated only with PegIFN[34], while in our 
review, we included only cirrhotic patients in whom the 
dosage and the duration of  therapy was standard.

The data analyzed in the present review showed a 
similar discontinuation rate due to SAEs in cirrhotic pa-
tients treated with PegIFN alpha 2a vs those treated with 
PegIFN alpha 2b (both in combination with ribavirin), 
similar to those obtained in the IDEAL study[7] (which 
included patients with all stages of  fibrosis).

The discontinuation rate was significantly higher in 
patients with genotype 1 vs those with genotype 3, but 
this data could only be extracted from 3 studies. Also, in 
the only study which included genotype 1 patients[19], the 
majority of  them were Child-Pugh class B (70%), while 
in one of  the two studies which included only genotype 3 
patients[15], most were Child-Pugh class A (92.4%). In the 

other study which includes only genotype 3 patients[18], 
data regarding the distribution of  patients according to 
the Child-Pugh class is not presented. However, the dis-
continuation rate due to SAEs is probably higher in pa-
tients with genotype 1 + 4 than in those with genotype 2 
+ 3, in relationship to the longer period of  time in which 
the patients could maintain the full dosing of  antiviral 
medication. For example, in the study of  Bruno et al[23], 
86% of  patients with genotype 2 + 3 maintained the full 
dosing and duration of  therapy for PegIFN and 85% for 
ribavirin, while only 65% of  patients with genotype 1 + 
4 could maintain the full dosing of  PegIFN and 56% for 
ribavirin. Another explanation is the longer duration of  
therapy for patients with genotype 1 + 4 (48 wk vs 24 wk). 

Despite the low rate of  SVR (especially in genotype 
1 + 4), as well as the higher percentage of  patients in 
whom the treatment is discontinued or the medication 
doses are reduced, Saab et al[35] demonstrated (using a 
Markov model) that treatment of  patients with HCV 
genotype 1 liver cirrhosis (especially compensated) is 
cost effective. The study included approximately 4000 
subjects followed over 17 years. Compared to the no-an-
tiviral treatment strategy, treatment during compensated 
cirrhosis increased quality-adjusted life years by 0.950 
and saved 55 314 dollars, while treatment during decom-
pensated cirrhosis increased quality-adjusted life years by 
0.044 and saved 5511 dollars. Also, treatment of  patients 
with compensated cirrhosis resulted in 119 fewer deaths, 
54 fewer hepatocellular carcinomas and 66 fewer trans-
plants compared to the no-treatment strategy.

In recent years, several studies have used triple ther-
apy (SOC therapy + direct antiviral agents) in patients 
with HCV genotype 1 infection; the most utilized direct 
antiviral agents are Telaprevir and Boceprevir[36-39]. This 
therapy could become the SOC in a short time.

There are few data regarding discontinuation rates of  
triple therapy as result of  SAEs in cirrhotic patients. Only 
the RESPOND-2 trial[36] presented this kind of  data. The 
percentage of  patients in whom the antiviral therapy was 
discontinued due to SAEs was similar in SOC therapy vs 
triple therapy: 10% vs 15.3% (P = 0.93). Also, the propor-
tion of  patients in whom the doses had to be reduced was 
similar: 30% vs 33.3% (P = 0.85). But it should be noted 
that the number of  cirrhotic patients was quite small: 10 
patients treated with SOC therapy and 39 patients treated 
with triple therapy. If  we consider all patients included in 
the RESPOND-2 trial[36], the percentage of  patients in 
whom the treatment was stopped because of  SAEs was 
much higher in patients treated with triple therapy than in 
those treated with SOC therapy: 8% and 12% (in the two 
arms which included patients treated with Boceprevir) vs 
2%. Also, the proportion of  patients in whom medication 
doses were reduced was higher in patients treated with tri-
ple therapy: 29% and 33% (in the two arms which included 
patients treated with Boceprevir) vs 14% (SOC therapy).

It is a known fact that one of  the most common ad-
verse events of  Boceprevir treatment is anemia. In the 
SPRINT-2 trial[37], the proportion of  patients in whom 
medication doses were reduced was much higher in pa-
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tients treated with triple therapy vs those treated with SOC 
therapy: 21% vs 13%. It will be interesting to see the ef-
fect of  triple therapy using Boceprevir as a direct antiviral 
agent in a large cohort of  cirrhotic patients, knowing that 
SOC therapy needed to be discontinued due to severe 
hematological adverse events in 31.8% of  patients in the 
present review. It should also be noted that erythropoietin 
was administered to correct anemia in the Boceprevir tri-
als, while it was specified that the use of  erythropoietin 
was allowed in only 5/17 of  the studies included in the 
present review[12-14,16,18]. 

Also, the discontinuation rate as a result of  SAEs was 
much higher in patients treated with triple therapy in the 
studies in which Telaprevir was used as a direct antiviral 
agent. In the REALIZE trial[38], the discontinuation rate 
due to SAEs was 3% for SOC therapy and 11% and 15%, 
respectively, in the two arms which used Telaprevir. In the 
PROVE 3 trial[39], 4% of  patients treated by SOC therapy 
discontinued treatment as a result of  SAEs, compared to 
9%-26% of  patients in whom Telaprevir was used as a 
direct antiviral agent.

In conclusion, 14.5% of  cirrhotic patients treated with 
PegIFN and ribavirin needed early discontinuation of  
therapy because of  SAEs, the most common cause being 
hematological disorders, while in approximately 30% of  
patients, the medication doses were reduced. Most likely 
these percentages will increase in the future with the use 
of  direct antiviral agents. The overall SVR rate in cirrhotic 
patients included in this review was 37%; however, it was 
much lower in cases infected with HCV genotype 1 + 4 
(20.5%).
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