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ABSTRACT 

Objective: The treatment of hepatitis C virus (HCV) infection is rapidly evolving from interferon and ribavirin 
which is the standard of care (SOC) for genotype 3-infection, to the most effective Triple therapy by adding 
Sofosbuvir to the SOC regimen. We assessed the efficacy of Sofosbuvir based triple therapy in new and previously 
non-responder patients with Hepatitis-C Genotype-3 infection, the most common genotype infecting Pakistani 
community. 
Study Design: Prospective / multi-center study 
Place and Duration of Study: This study was conducted at the Pharmacology Department, Khyber Girls Medical 
College, Peshawar Pakistan from October 2015 to April 2016. 
Materials and Methods: We recruited a total of 75 patients and were assigned into three groups (Group A, B, C). 
Group-A as treatment naive, group-B as non-responder to conventional interferon plus Ribavirin and group-C as 
non-responder to peg-interferon and ribavirin. Sofosbuvir based triple therapy was given for 12-weeks. The primary 
end point was Sustained Virological Response12 (SVR12), which is HCV-RNA level<40IU/ml at 12weeks after 
completion of therapy. 
Results: Among75 patients, male-female ratio was n=51and n=24respectively.Each group has25-cases. Rate of 
SVR12 was 100%(n=25/25) in group-A, 92%(n=23/25) in group-B and 88%(=22/25) in group-C. 
Conclusion: Our findings suggest that addition of sofosbuvir to the standard therapy results in the better 
achievement of SVR in new and previously non-responder cases with Chronic Hepatitis-C genotype-3 infections. 
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INTRODUCTION 

Infection due to hepatitis C virus is world-wide health 
issuewith a global prevalence of 2.2%, affecting almost 
130 million people worldwide1. Due to implementation 
of extensive screening measures before blood 
transfusion, surgery, organs transplantation and overall 
improved health and hygiene practices, incidence of 
new cases is experiencing a downward trend in 
developed nations. But developing countries face 
different impediments, like low literacy level, paucity  
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of health care services and poor health and hygiene 

practices, in achieving a similar milestones. New cases 

usually come to the surface when they are diagnosed 

during routine screening or when they present with 

advanced complication of cirrhosis. It has got 

substantial impact on morbidity, mortality and 

utilization of health budget2.There are several factors 

that determine the success of HCV antiviral therapy and 

progression of the disease to complications like 

cirrhosis and Hepatocellular Carcinoma (HCC). Among 

those high base-line viral load is the most notable ones3. 

Therefore, aggressive treatment is needed to achieve 

Sustained Virological Response (SVR), which is the 

only surrogate outcome in the treatment of Chronic 

Hepatitis C (CHC). In these Patients, SVR shows total 

clearance of virus and thus decrease risk of cirrhosis 

and HCC3. In last decade, the treatment strategy for 

Chronic Hepatitis C (CHC) is rapidly evolving from 

conventional interferon plus weight based ribavirin to 

Pegylated-Interferon plus weight based ribavirin as dual 

therapy (DT) and now to highly effective Triple therapy 
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(TT) including Pegylated-Interferon-Alfa, Ribavirin 

and Nucleotide analogue NS5B HCV RNA dependent 

RNA polymerase inhibitor, Sofosbuvir. The TT boasts 

higher efficacy, cost-effectively, shorter treatment 

duration and a much more agreeable adverse effects 

profile. However, there is still little clinical data 

available from other countries, especially the ones with 

higher hepatitis C prevalence. A simple example of 

discordance among different cohorts is recently 

reported on genotype 2 in Germany4. Furthermore, it is 

important to realize that factor such cirrhosis, age, 

gender, baseline viral load, viral genotype, certain 

IL28b SNP genotypes5,6 seem to greatly reduce the 

effect of antiviral therapy. 

MATERIALS AND METHODS 

The present study was mainly centered on patients 

visiting different public and private hospitals in 

Peshawar District of Pakistan. Total duration of study 

was seven months, from October 2015 to April 2016. 

Total 75 patients were selected, having chronic 

Hepatitis C genotype 3 infections. Patients were 

distributed into three groups (1:1:1) including group A 

as new, group B as non-responder to DT including 

Conventional interferon plus ribavirin and group C as 

non-responder to DT including Pegylated-interferon 

plus ribavirin. Patients with cirrhosis, Chronic Liver 

disease due to other causes and Concomitant Hepatitis 

B or HIV infections were excluded from the study. Due 

to fear of poor compliance and tolerability, patient with 

advanced renal, cardiac diseases and cognitive 

dysfunctions were excluded from the study. All these 

patients were put on triple therapy (TT) including 

Sofosbuvir, Pegylated-interferon-Alfa plus ribavirin for 

12 weeks. Polymerase Chain Reaction (PCR) for HCV 

was done after twelve week of the completion of 

therapy and was labeled as SVR12. The open labeled, 

prospective design was used in the study.  

Data Collection: Ethical approval for the study was 

sought from ethical committee of Khyber Teaching 

Hospital Peshawar, and informed consent was obtained 

from the patients prior to their enrollment. A total 75 

patients with Chronic Hepatitis C genotype 3 infections 

were included in the study, according to the predefined 

inclusion/exclusion criteria. The demographic 

information of the subjects such as names, age and 

gender were recorded. All collected informations were 

recorded on pre-designed Proforma.  Patients’ blood 

samples were collected before starting the TT regimen, 

at 1 month and at 3-months after the start of therapy. 

Viral RNA was extracted and reverse transcribed to 

cDNA using Viral RNA extraction and cDNA synthesis 

kit (Qiagen; USA), respectively. HCV-RNA-PCR, 

genotyping and SVR12 were done with Qaigen kit, 

using Rotorgen 6000 Molecular System, having Lower 

limit of quantification (LLOQ)<40IU/ml.  

Data Analysis: Data was entered in Microsoft Office 

Excel 2007 and analyzed, by using SPSSversion 20.0. 

The data was expressed as mean percentage and 

presented in tabulated form. 

RESULTS 

Out of total 75 studied patients, 68%(n=51) were male 

and 32%(n=24) were female, with mean age of 38±1.26 

years. Age distribution among 75 patients was analyzed 

as n=18 (24%) patients were in age group of 21-30 

years, n=21 (28%) patients were in age group of 31-40 

years, n=24 (32%) patients were in age group of 41-50 

years, n=9 (12%) patients were in age group of 51-60 

years and n=3 (4%) patients were above 60 years of age 

as shown in Table1. 

Status of SVR12 among 75 patients was analyzed in all 

three groups. In group A, n=25/25 (100%) patients have 

achieved SVR12, in-group B, n= 23/25 (92%) patients 

have achieved SVR12, while in-group C, n=22/25 

(88%) patients have achieved SVR12 as shown in  

Table 2.  

Status of response in different sub-genotype of 

Genotype 3 among 75 patients was analyzed in all 3 

groups, which show 96.15%(n=50/52) response rate in 

simple genotype 3 and 86.95%(n=20/23) response rate 

in genotype 3a. There was no genotype 3b case in the 

study population. There were 2 cases with genotype 3 

and 3-cases of genotype 3a, which have not responded 

to TT as shown in table 3.  

IL28B was done in all those cases that have not 

responded to TT. Only n=1/5(20%) cases were with 

favorable CC (IL28B-rs12979860-CC) genotyping 

while n=4/5(80%) cases have unfavorable non-CC 

(IL28B-rs12979860non-CC)genotyping.  

In these non-responder patients 4(80%) patients were 

male, 1(20%) patient was female and all of them were 

definitely non-cirrhotic.  

Table No.1: Age distribution of different patient 

with CHC genotype 3 infection  

Age  
Total number of 

patients 
Percentage 

21-30 Years 18 24% 

 31-40 Years 21 28% 

41-50 Years 24 32% 

51-60 Years 09 12% 

> 60 Years 03 04% 

Total 75 100% 

Table. No.2: SVR 12 observations in different 

studied groups  

Groups  
Observed 

SVR12 
Percentage 

Group A  25/25 100% 

Group B 23/25 92% 

Group C 22/25  88% 
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Table No.3: SVR12 status in Sub-genotype of 

genotype 3 in different studied groups    

Groups Genotype 3 
Genotype 

3a 

Genotype 

3b 

Group A 17/17 08/08 00/00 

Group B 18/19 05/06 00/00 

Group C 15/16 07/09 00/00 

Percentage 

(%) 

96.15% 

(n=50/52) 

86.95%(n

=20/23) 
0% 

 

Table No.4: Sub-genotyping Status of IL28B in non-

responders cases to TT   

Status of IL28B 
Group 

A 

Group 

B 

Group 

C  
Total  

IL28B-

rs12979860-CC 

genotyping 

0 0/5 01/5 
20% 

(n=1/5) 

IL28B-

rs12979860non-

CC genotyping 

0 02/5 02/5 
80%   

(n=4/5) 

Table No.5: Over all data of responders and non-responder 

Groups 

 

No. 

of 

total 

cases 

Genot

ype 3 

Genot

ype 

3a 

Genot

ype 

3b 

Male 

 

Female 

 

No. Of 

respond

er to 

TT 

No. Of 

non-

responder 

to TT 

Status of IL-28b in 

non-responder 

Group 

A 

25 18 7 0 17/17 8/8 25/25 N= 00/25 CC=00 Non 

CC=00 

Group 

B 

25 16 9 0 11/13 12/12 23/25 N= 02/25 CC=00 Non 

CC=02 

Group 

C 

25 14 11 0 12/14 10/11 21/25 N= 04/25 CC=01 Non 

CC=02 

 

DISCUSSION 

Chronic Hepatitis C is a global problem and the 

paradigm shift of treatment from interferon based 

therapy to direct acting anti-viral therapy has totally 

changed the direction of research around the globe. One 

of the option in current guidelines, adopted by 

European Association for the Study of Liver (EASL) 

and American Association for the Study of Liver 

Diseases (AASLD) for the treatment of Chronic HCV 

genotype 3 infection is 12 weeks triple therapy, 

including Sofosbuvir, peg-interferon Alfa and 

ribavirin7. These new weapon in the therapeutic 

armamentarium against Hepatitis C has given new 

option to the clinician to use it liberally and at the same 

time, a pleasant and affordable choice for both cirrhotic 

and non-cirrhotic patients”. In our present study, “100% 

patients response rate has been observed to TT in case 

of newly diagnosed cases, 92% response rate in case of 

previously non-responder to conventional interferon 

plus ribavirin, while 84% response rate in case of 

previously non-responder to peg-interferon and 

ribavirin”. These finding are close to the finding of 

many clinical trials by Gilead Sciences, which show 

100% SVR12 and SVR24 in all new cases with 

genotype 3, treated with triple therapy including 

Sofosbuvir, pegylated-interferon and ribavirin for 8 

weeks8,9. 

Triple therapy is for short time and can be considered 

safe, tolerable and effective both in cirrhotic and non-

cirrhotic patients. This has been confirmed by 

LONESTAR-2 trials using a small cohort and show, 

that SVR12 rate in new patients treated with triple 

therapy was 83%.They also concluded, that there is no 

difference in the response rate in both cirrhotic and 

non-cirrhotic patients.10 

Present findings of our study are generally consistent 

with another prior study conducted by ” by Graham R. 

Foster et al11. They reported that in patients with HCV-

genotype 3 infection, SVR12 rate is 93% in those who 

received Sofosbuvir, pegylated-interferon and ribavirin 

for 12 weeks.” Other shared findings include role of 

IL28B non-rs12979860-CC genotyping, male sex and 

cirrhosis in treatment response to Sofosbuvir based 

regimen. However small sample size is a limitation of 

the present study.  

The most common adverse effect observed in our study 

were, aches and pains, flue like symptoms and 

insomnia, but due to short period of therapy and mild 

nature of all these adverse effects, none of the patient 

discontinue the treatment”.  

And finally, it is now accepted world wide with many 

trials, “that short term treatment with TT is a new hope 

for all hepatitis C genotype 3 infected patients and 

should be considered the first choice in all eligible 

cases”. However, large trial is needed to address role of 

age, sex, genotype 3-subgroup, initial viral load and 

IL28B status in the response rate of HCV genotype 3 

infections to TT. 

CONCLUSION 

Triple therapy is the most effective treatment in both 

new and previously non-responder cases with Chronic 

Hepatitis C genotype 3 infections in Pakistani 
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population. Further study is suggested, both at national 

and international level for further confirmation and 

specification of this regimen for HCV genotype 3 

infection. 
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