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Introduction: 

Hepatitis C virus (HCV) infection is a global health 
problem, with an infection rate of 3% of the world’s population 
equating to 170-200 million individuals (WHO, 2009). Egypt 
has the highest prevalence of hepatitis C in the world, reaching 
13% of the population equating to an estimated 10 million anti-
HCV-positive persons (Deuffic-Burban, 2006; Mohamed, 
2004).  

Almost 90% of HCV infections are caused by genotype 4, 
which is the major cause of the high prevalence of liver 
cirrhosis, hepatocellular carcinoma and liver transplantation in 
the country (Ezzat et al., 2005; Kamal et al., 2008) 

The currently recommended combination therapy of 
pegylated IFN and ribavirin (1000–1200 mg/ day) for 48 weeks 
increased SVR rates to almost 40% (Kamal and Nasser, 2008). 
Larger controlled well-designed randomized clinical trials 
reported higher SVR rates ranging between 48 and 79% in 
patients receiving PEG-IFN a-2b plus ribavirin (800–1200 
mg/day) for 48 weeks (Ferrenci and Laferl, 2008; Jessner et 
al., 2008; El-Zayadi et al., 2005). 

Sustained virologic response rates in chronic hepatitis C 
genotype 4 are better than those achieved in genotype 1 (Kamal 
et al., 2008; Ferrenci et al., 2008; El-Zayadi et al., 2005). 

In patients with chronic hepatitis C, the on-treatment 
response at weeks 4 and 12 of pegylated interferon plus ribavirin 
combination therapy may be used to predict the probability of a 
sustained virologic response (SVR) (Jensen et al., 2006).  



Unfortunately, peg-interferon plus ribavirin therapy can be 
associated with side effects, some of which may lead to dose 
reductions, premature discontinuation of the drug, and 
subsequent treatment failure (Sulkowski et al., 2004). IFN 
induced thrombocytopenia and leucopenia is common whereas 
anaemia is more a sequela of combination therapy with 
ribavirin (Russo and Fried, 2003; Fried et al 2002). 

Thrombocytopenia is mild in most cases, amounting to a 
decrease in peripheral platelet count of 10–50% but, when 
severe, can lead to bleeding complications (Soza et al., 2002; 
Wang et al, 2000) and discontinuation of IFN therapy 
(McHutchison et al., 2002). 

Absolute neutrophil and lymphocyte counts typically 
decrease by 30–50% of baseline values during IFN therapy but 
this is usually not associated with infection (Schmid et al., 
2005). 

The main mechanism leading to cytopenia during IFN 
therapy seems to be bone marrow suppression by IFN- (Russo 
and Fried, 2003). This suppressive action can be observed for 
pluripotent progenitor cells of all lineages (Soza et al., 2002). 
Immune mediated haematological toxicity and capillary 
sequestration of platelets and white blood cells (Wang et al., 
2000) have been proposed as additional causes for severe 
thrombocytopenia and leucopenia during IFN therapy. 

Ribavirin is associated with dose-dependent hemolytic 
anemia, which occurs in a considerable proportion of treated 
patients (Sulkowski et al., 2004). Although treatment related 



side effects can make therapy unpleasant, most do not 
necessarily lead to disruption or discontinuation of therapy. 
However, hemolytic anemia associated with ribavirin 
frequently leads to ribavirin dose reductions. Indeed, in a peg-
interferon alfa-2a pivotal trial, it was reported that patients 
receiving peg-interferon alfa-2a plus ribavirin had a median 
maximal decrease in hemoglobin of 3.7 g/dL, and this resulted 
in a ribavirin dose modification in 22% of patients (Fried et al., 
2002). 

Retrospective analyses of patients receiving combination 
therapy with ribavirin and interferon alfa-2b confirm the 
frequent occurrence of anemia. More than 50% of patients 
experienced a decrease in hemoglobin of 3.0 g/dL (Sulkowski 
et al., 2004), and, in another study, by 24 weeks of treatment 
ribavirin dose reduction was required in 27.6% of patients, with 
a mean maximal decrease in hemoglobin of 4.0 g/dL (Takaki et 
al., 2004). 

Khuroo and Dahab,  (2004) confirmed the importance of 
adequate ribavirin dosing, with higher SVR rates in patients 
receiving PEG-IFN-a in combination with high-dose (1000–
1200 mg/day) than low-dose (800 mg/day) ribavirin. The 
traditional approach to hematologic toxicity has been reducing 
the dose of the offending antiviral; however, lower doses also 
may reduce treatment efficacy (Davis et al., 2003).  

The use of epoetin alfa (Epogen) at a dose of 40,000 units 
subcutaneously once per week is effective in increasing the 
hematocrit level in patients receiving treatment and in reducing 



the number of patients who require reductions or 
discontinuations of their ribavirin (Afdhal et al., 2004). 

Interferon-induced neutropenia may put the patient at 
increased risk for bacterial infections, although other data 
suggest this risk is small (Soza et al., 2002). 

Granulocyte colony-stimulating factor (G-CSF) treatment 
may prove useful in increasing the white blood cell count, and a 
reasonable approach is to maintain the neutrophil count above 
500 per μL (0.5 × 109 per L). Studies clarifying the optimal 
dose and the levels of neutropenia at which to intervene are not 
yet available. Most of the increased risk of infection is confined 
to those with liver cirrhosis, suppressed immune systems, or 
profound neutropenia. The use of G-CSF or epoetin alfa will 
substantially increase the overall cost of treatment. Treatment-
induced thrombocytopenia usually is mild and rarely leads to 
clinically significant bleeding (Ward and Kugelmas, 2005). 

In Egypt, the availability and cost of treatment for hepatitis 
C in is quite prohibitive. It is thus very important to optimize 
treatment to increase the chances of a sustained virologic 
response. Early prediction and management of adverse events is 
thus crucial for therapy adherence and better outcome. The 
frequency of hematologic adverse events has not been 
previously studied in chronic hepatitis C genotype 4 patients 
and no predictors for interferon induced anemia, leucopenia or 
thrombocytopenia have been identified in those patients. 

 

 



Aim of The Work 

The current study is designed to assess: 

1- The incidence and prevalence of hematological side effects 
of combined pegylated interferon  and ribavirin during 
treatment of Hepatitis (C) virus infection. 

2- The impact of hematological side effects of combined 
pegylated interferon and ribavirin on ETR, RVR, EVR and 
SVR during treatment of Hepatitis (C) virus infection. 

 


