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Abstract  

Background:  The stage of fibrosis is a sensitive predictor  

of sustained virological response to Pegylated INF/Ribavirin  
in chronic hepatitis C.  

Aim of Study:  To assess the value of liver fibrosis as a  
predictor of SVR.  

Patients and Methods:  This study was a retrospective  
controlled study and was performed on a total number of 240  
patients who were treated by PEG-IFN alpha/RBV for 48  

weeks and fibrosis stage was done for the all patients.  

Results:  SVR was significant high in patients with F0  
and F1 fibrosis stage.  

Conclusion:  The fibrosis stage was a strong pretreatment  

predictor of response to pegylated interferon and ribavirin  
therapy in egyptian patients chronically infected with HCV  

genotype 4.  
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Introduction  

CHRONIC  hepatitis C virus (HCV) infects ap-
proximately 170 million people worldwide, is a  
major cause of chronic hepatitis, liver cirrhosis  
and hepatocellular carcinoma and represents the  

most frequent cause for liver transplantation in the  

US and Europe [1] , Moreover, the incidence of  
chronic liver failure secondary to HCV-related  

liver cirrhosis is expected to increase over the next  

10 years as a result of the 'silent epidemic' of HCV  

infection [2] .  

Pegylated interferon (PEG-INF) plus ribavirin  
(RBV) therapy given for 48 weeks is now estab- 
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lished as the standard therapy for patients with  

chronic HCV infection with genotypes 1 and 4  

[3] . This treatment has yielded overall sustained  
virological response (SVR) rates of 54% to 69%  

in randomized controlled phase III clinical trials  
[4,5] . However, response to treatment is not uniform  
across all populations [6]  and is dependent on  
various viral and host factors.  

Most of the studies conducted worldwide have  
included patients infected with HCV genotypes 1,  

2, 3 and 4 [4,5,6] . According to these studies, factors  
independently associated with body weight <75kg,  

age younger than 40 years, an absence of pre-
treatment bridging fibrosis or cirrhosis, being  
treatment naïve, infection with HCV genotype 2  
or 3, and favorable initial virological response  
[4,5,6,7] .  

The aim of this work was to assess the value  
of pre-treatment liver fibrosis stage as a predictor  

of virological response to Pegylated interferon plus  

ribavirin in treatment of chronic hepatitis C virus  
Egyptian patients.  

Patients and Methods  

Patients:  
This study was conducted on 240 Egyptian  

patients infected with HCV. Patients were selected  
from HCV clinics at the National Hepatology and  
Tropical Medicine Research Institute (NHTMRI)  
starting from January 2012 to October 2013.  

The patients were treated with Pegylated Inter-
feron a  2b or 2a (PEG-IFN) plus ribavirin. Treat-
ment duration was determined according to their  

response using quantitative PCR for HCV at the  
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three, six months from the treatment starting.  
Patients who had decrease of viral load by more  

than two logs or undetectable viraemia or (by  

quantitative PCR) at third month from the start of  

treatment will continue treatment, while who didn't  
achieve those treatment endpoints had been dis-
continued treatment. Patients with any detected  

viraemia at sixth from the start of treatment had  
been discontinued treatment. All patients had signed  

an informed consent.  

Inclusion criteria:  

1- HCV positive patients aged 18 to 65 years old.  
2- Elevated ALT level above the upper limit of  

normal within six months prior to the study.  

3- Histological, laboratory and virological diagnosis  
of chronic HCV.  

4- Patients had not been previously experienced  

treatment with interferon based anti-viral ther-
apy.  

Exclusion criteria:  

1-Poorly controlled diabetes mellitus, hypertension,  

or psychiatric diseases.  
2- Presence of ANA titre (antinuclear antibodies)  

>1/160.  

3- Hemoglobin <13g/dL for men and <12g/dL for  

women, white blood cell count of <3,000/mm 3 ,  
absolute neutrophil count of <1500/mm 3 , or  
platelet count of <80,000/mm 3 .  

4- Patients with hepatitis B surface antigen (HB-
sAg) seropositivity or infected with the human  

immunodeficiency virus (HIV).  

5- Thyroid stimulating hormone (TSH) out of  
normal range (0.5-5 International Units/l).  

6- Decompensated liver disease.  

7- Active schistosomiasis.  

8- Serum creatinine above the upper limit of  
normal.  

Specimen collection:  

Early morning blood samples were collected;  
8ml venous samples were withdrawn and divided  

into 2 tubes under aseptic conditions from patients  

and after obtaining their written consent as follows:  

• Four ml blood on EDTA using a sterile tube, the  

EDTA samples were stored at –80ºC to be used  

for molecular biology techniques.  
• Four ml blood were left for 10 minutes to clot  

and then centrifuged for 5 minutes. The serum  
was then separated for determination of all sero-
logical tests as well as HCV-RNA Quantitation.  

Methods:  
Laboratory tests:  
I- Routine tests:  
1- Liver biochemical profile: Serum bilirubin (total  

and direct), transaminases (ALT and AST),  
alkaline phosphatase, total protein, serum albu-
min and prothrombin time and concentration.  

2- Complete blood picture.  

II- Serological tests for chronic hepatitis markers:  
a- Anti-HCV EIA: The third generation Abbott  

HCV EIA 3.0 was used (Abbott Laboratories,  

Ludwigshafen, Germany).  
b- HBsAg EIA: According to Abbott Monoclonal  

EIA (Abbott Laboratories, Ludwigshafen, Ger-
many).  

c- Anti-HBc EIA: The Abbott CORZYME com-
mercial assay for qualitative detection of anti-
bodies to HBV core protein (IgG and IgM) was  
used (Abbott Laboratory, Ludwigshafen, Ger-
many and Abbott Park, II).  

III- HCV RNA using real time quantitative PCR  

Technique:  
It was done for all patients to detect the viral  

load. Pretreatment PCR assessment then at 12 th ,  
24th, 48 th  and 72 th  

IV- Liver biopsy for histological assessment:  
Trans-abdominal ultrasound guided liver biopsy  

was done for all patients prior to starting treatment  
for HCV to assess grade of inflammation (Activity)  
and stage of fibrosis according to METAVIR scor-
ing system. The stage of liver fibrosis was scored  

according to the METAVIR scoring system: F0 (no  
fibrosis), F1 (mild fibrosis: portal fibrosis without  

septa), F2 (moderate fibrosis: few septa), F3 (severe  

fibrosis: Numerous septa without cirrhosis) and  

F4 (cirrhosis). Inflammation was graded A0 (no  

activity), A1 (mild activity), A2 (moderate activity),  

A3 (severe activity).  

Statistical methods:  
Numerical data were expressed as mean and  

standard deviation. For quantitative data normally  

distributed, comparison between two groups was  

done using t-test. Comparison between three groups  
or more was done using ANOVA test.  

Qualitative data were expressed as frequency  

and percentage. Chi-square test (Fisher's exact test)  

was used to examine the relation between qualita-
tive variables.  

For quantitative and qualitative data not nor-
mally distributed, comparison was done using  

week from start of treatment.  
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Kruskal-Wallis test. Logistic regression model was  
done for predictors' detection at 95% confidence  

level. A p-value <0.05 was considered significant.  
Data was analyzed using PASW statistics 18.  

Results  

Table (1) shows all baseline demographic, his-
tological and virological characteristics of the  
studied patients.  

Table (1): Distribution of studied patients was according to  

their baseline characteristics.  

Variable  
Studied patients  

Number  Percent  

Age:  
≤40  116  48.3  
>40  124  51.7  
Total  240  100  

Mean ±  SD  40.30± 10.912  

Gender:  
Male  172  71.7  
Female  68  28.3  
Total  240  100  

Degree of fibrosis:  
Mild (F1)  152  63.3  
Moderate – severe (F2-F3)  88  36.7  
Total  240  100  

Degree of activity:  
Mild (A1)  152  63.3  
Moderate – severe (A2-A3)  88  36.7  
Total  240  100  

Statistically there was no significant correlation  

between response of chronic hepatitis C patients  
treated with Peg-IFN/RBV and age or gender with  

p-value (0.653) and (0.403) respectively.  

The relation between the α  feto protein & re-
sponse to treatment was statistically non significant.  

As regard patients with mild fibrosis, 36.8%  

of patients (56 patients) had achieved SVR while  

63.2% were non-responders (96 patients), while  

5.7% of patients (5 patients) had achieved SVR  

and 94.3% were non-responders (83 patients) with  

moderate to severe fibrosis. The relation between  

the response of chronic hepatitis C patients treated  

with Peg IFN/RBV and degree of fibrosis was  
highly significant with p-value (p<0.001).  

Fig. (2): Relation between response of chronic hepatitis C  
patients treated with Peg IFN/RBV and obesity  
(BMI).  

In our study the relation between response of  

chronic hepatitis C patients treated with Peg  

IFN/RBV and obesity was statistically non signif-
icant with p-value (0.616) (Fig. 2).  

Table (2): Predictive factors for response to Peg-INF/RIB by  

logistic regression model: Univariate analysis using  
a logistic regression model of predictive factors  
detection at 95% confidence level.  

Predictor 95% CL Significance  

Degree of fibrosis 0.205 – 0.426 0.001 (HS)  

Mild Moderate-severe  

Fig. (1): Relation between response of chronic hepatitis C  
patients treated with Peg IFN/RBV and degree of  

fibrosis.  

A p-value <0.05 was considered significant.  

This model was performed to identify liver  
fibrosis stage that was associated with SVR to  

combination therapy with PEG INF/RIB.  

The fibrosis stage was highly significant as  
predictors of response to treatment of patients with  

chronic HCV with p-value <0.001.  

Discussion  

Host factors including age, body weight, insulin  

resistance, stage of fibrosis, and compliance influ-
ence the outcome of antiviral treatment in patients  

with chronic HCV. Moreover, chronic HCV Euro-
pean or Asian patients have a higher rate of SVR  
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than African American or Hispanic patients [6,7] ,  
reinforcing the influence of genetic host factors.  

Our study reconfirmed the previously reported  
findings in various populations around the world  
in a large cohort of HCV mono-infected patients  

with chronic hepatitis C genotype (GT) 1 [8-11] ,  
but our study included Egyptian patients who are  

mainly infected with HCV GT4.  

Stättermayer et al., observed that there was a  
difference in the impact of IL-28b polymorphism  
among viral genotypes (GTs) [12] . In contrast to  
GT1 and GT4 patients, the rs12979860 SNP had  

no impact on SVR rates in GT2/3. They have  
reported associations of rs12979860 CC genotype  

and rs8099917 TT genotype with RVR but not  
SVR in patients with HCV genotype 2/3 infection,  
implying that the CC genotype may be associated  
with relapse in their population too.  

Studies of HCV genotype 2-infected European  
patients show that the CC genotype at rs12979860  

can predict SVR, but this is largely driven by  
patients who do not achieve RVR [13] .  

By studying other factors that may have relation  

to response to treatment, our study found that there  

was no significant relation between the age and  
the response to treatment ( p  0.653).  

Also, the gender had no significant relation ( p  
0.403) while Stättermayer et al., (2011) found that  

age of patients had significant effect on the SVR  

to standard combination treatment for which young-
er patients had better SVR ( p=0.003), however  
there was no significant correlation between sex  

and SVR [12] .  

Manns et al., [14]  and Fried et al., [2]  found that  
on univariate analyses a significant negative cor-
relation between male gender and SVR was found  
in both Peg-IFN & RBV trials, but no statistically  
significant correlation was found on multivariate  

analyses.  

By assessing the response to treatment in rela-
tion to degree of inflammation and stage of fibrosis,  

patients with mild to moderate fibrosis (F1&F2)  
had significant higher rates of SVR than patients  
with advanced fibrosis (F3-F4) (36.8% vs 5.7%,  
p<0.0001).  

These findings agree with the result of Stätter-
mayer et al., [12] ; who found that patients with  
advanced fibrosis (F3 & F4) had lower SVR than  
patients with mild to moderate fibrosis (F 1 & F2)  
(p=0.007).  

Our study revealed that the relation between  

serum a  feto protein and response to treatment  

was statistically non significant.  

In contrast Abdoul, et al., [15]  who examined  
the association between serum alpha-fetoprotein  
level and sustained virological response (SVR) in  

93 chronic hepatitis C patients, The SVR rate was  

higher among patients with serum AFP levels below  
rather than above the median value (5.7ng/ml)  

(58.7% and 19.2%, respectively; p=0.0001). They  
recommend that serum AFP should be added to  

the list of factors predictive of treatment response  
in chronic HCV patients.  

In our study the relation between response of  

HCV patients treated with peg IFN/RBV and obes-
ity was statistically no significant with p-value (p  
0.616).  

In a prospective trial, a body mass index (BMI)  

of >25kg/m2  was significantly associated with  
progression of fibrosis [16] .  

A high BMI was also inversely correlated with  
SVR in both IFN and PEG IFN treated individuals  
[17,18] .  

Moreover, in both, peg INF alfa-2a and peg  
IFN alfa-2b combination therapy with RBV, a  
lower baseline body weight ( <75-80kg) was sig-
nificantly associated with achieving an SVR in all  
genotypes [2,14,18] .  

However, this finding was not confirmed in  
other large studies with peg INF/RBV combination  
therapy in HCV genotypes 1-3-infected patients  

in which multilogistic regression analyses including  

BMI and body weight were conducted [19,20] .  

Conclusion:  
Pretreatment Liver fibrosis stage was a strong  

predictor of response to Pegylated interferon and  

ribavirin in Egyptian patients chronically infected  
with HCV genotype 4.  
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