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Abstract: Hepatitis C is highly prevalent in Khyber Pakhtunkhwa (KPK) Pakistan. Combination therapies of 
Interferon or Pegylated Interferon in combination with ribavirin are currently being used as antiviral options. The 
main aim of this study was to evaluate the response rate of combination therapy among patients infected with HCV 
3a in Khyber Pakhtunkhwa Pakistan. A total of 50 patients (29 male and 21 female) belonging to different regions of 
KPK were enrolled for the study. All the patients were chronically infected with HCV 3a with elevated LFTs. Out of 
the total 50 patients, 30 (60%) showed ETR and 20 (40%) were Non Responders (NR). Follow up study indicated 
that all individuals with ETR developed a sustained virological response (SVR). Early virological response was 
observed only in 2 patients infected with HCV 3a. The response rate (60%) of combination therapy against HCV 3a 
infected patients of KPK and FATA is comparatively lower than earlier estimates. Our study supports the clinical 
observation of increasing resistance to combination therapy being experienced in the case of HCV 3a infections. 
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Introduction:  

Hepatitis C is a transmissible disease 
affecting the liver, caused by one of the important 
Flaviviridae virus HCV that causes acute and chronic 
hepatitis and can lead to liver cancer. Hepatitis C 
virus is a positive sense single stranded RNA virus, 
identified in 1989 [1]. In developing countries 
Hepatitis C is a major health problem including 
Pakistan [2]. An estimated 200 million people are 
infected with HCV worldwide and about 17 million 
people in Pakistan [3, 4]. HCV has six major 
genotypes and hundreds of subtypes globally 
identified so far [5]. Different HCV genotypes have 
different response rate to alpha interferon therapy [6]. 
Multiple studies confirm that type 3 is the 
predominant HCV genotype in Pakistan with a 
prevalence of between 75–90% and are more 
responsive to interferon based therapy as compared to 
the patients having genotype 1 HCV infection [7]. 
Interferon (IFN) is believed to be the only effective 
drug used by patients with chronic hepatitis C, but its 
response rate is less than 20% after 24-48 weeks of 
monotherapy [5]. Even if combined with ribavirin, 
the response rate has been reported to be only 40% in 
the case of some HCV genotypes [4]. HCV is highly 
prevalent among the population of Khyber 
Pakhtunkhwa province [8]. Various studies 
conducted in KPK have reported HCV 3a to be the 

most abundant type of the virus found among the 
general population [9, 8]. Various local studies have 
documented that HCV 3a was highly responsive to 
combination therapy [10, 11]. However, recently, in 
clinical practice, Physicians have been observing 
increasing resistance to combination therapy [IFN & 
Ribavirin] against HCV 3a infection in Pakistan. This 
study aimed at finding the response rate of 
combination therapy among patients chronically 
infected with HCV 3a in the Khyber Pakhunkhwa 
province of Pakistan. 
 
Methods: 

This study was approved by the ethics 
committee of the Institute of Biotechnology and 
Genetic Engineering, Peshawar. Chronically infected 
hepatitis C Patients of various age groups and 
locations volunteered for the study.  All the registered 
patients had previously been tested for anti HCV by 
Immunochromatography and ELISA. Active HCV 
infection was determined in the case of each patient 
using RT-PCR as described earlier [8]. Genotype 
determination was carried out by Type-specific PCR 
as described elsewhere [6]. Among the confirmed 
HCV 3a genotype patients, 50 patients (29 male, 21 
female, ages 30-65 years) were included in this study. 
None of the patients were cirrhotic or co-infected 
with any pathogen other than HCV. The duration of 
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infection varied in different patients as assessed from 
the patient's history. All the patients had elevated 
serum ALT levels. All studied patients received a 
combination of IFN-α 2a (180µg /week) and 
Ribavirin (400mg/day) for a total of 24 weeks. The 
patients were monitored for the presence of active 
HCV infection and ALT level after 12 and 24 weeks 
of treatment. Efficacy of treatment was evaluated 
with normalization of ALT level and absence of 
active HCV RNA measured at week 12 and 24 which 
constituted the Early Virological Response (EVR) 
and the End of Treatment Response (ETR) 
respectively. Patients who had exhibited an ETR 
were followed up for one year. PCR was conducted 
and ALT levels monitored during the follow up 
period in the case of all subjects. 

 
Results: 

A total of fifty patients (29 male and 21 
female) having ages among 30 to 65 years were 
included in this study. All the patients completed the 

6 months long combination therapy and had been 
regularly monitored for LFTs and HCV RNA. At the 
end of treatment, out of 50 patients, 30 (60%) showed 
ETR (20 males and 10 females). The percentage of 
undetectable serum RNA was 2% at week 12 and 
60% at week 24. The percentage of ETR achieved 
was comparatively higher among males as compared 
to females. The percentage of Sustained Virological 
Response (SVR) was also observed to be the same as 
percentage of ETR [Table 1]. The percentage of Non 
Responders (NR) was dramatically high among 
females (52.38%) as compared to male (31.03%).  

All the enrolled subjects were divided into 
four age groups. Most favorable response to 
combination therapy was observed in the case of the 
youngest age group (25-35 years) followed by 36-45 
years and 46-55 years. Non-responders were 
observed in all age groups except the youngest one 
(25-35 years). The highest percentage of non-
responders was found among the older age group 
(56-65 years) [Table 2].  

 
Table 1: Patients having negative HCV RNA at week 12, 24 and 48. 
Treatment duration /Response Observed Patients with -ve HCV RNA Male Female 
12 weeks [EVR] 1 (2%) 1 (2%) 0 
24 weeks [ETR] 30 (60%) 20 (68.96%) 10 (47.62%) 
48 weeks [SVR] 30 (60%) 20 (68.96%) 10 (47.62%) 

  
Table 2: Response rate of combination therapy in various age groups. 

Age Groups Total patient Male ETR Female ETR NR Male NR Female 
25-35 12 9 (100%) 3 (100%) ______ ______ 
36-45 18 6 (60%) 5 (62.5%) 4 (40%) 3 (37.5%) 
46-55 13 3 (42.86%) 3 (50%) 4 (57.14%) 3 (50%) 
56-65 7 0 (0%) 1 (16.67%) 1 (100%) 5 (83.33%) 

 
Discussion:  

Hepatitis  C is a serious global health problem. 
About 170 million people are chronically infected 
and about three to four million people are newly 
infected every year. Pakistan has huge burden of 
Hepatitis C. Pakistan is among the worst affected 
nations and carries one of the highest burdens of 
HCV [12]. HCV has six major genotypes and 
hundreds of subtypes globally identified so far [13]. 
Different HCV genotypes have different response 
rate to alpha interferon therapy [14]. 

Pakistan is among the worst affected nations 
and carries one of the highest burdens of HCV. 
Literacy rate is very low and there is lack of an 
effective disease awareness system  due to which the 
general public is least educated about the 
pathogenecity, routes of transmission and the proper 
procedures of diagnosis and treatment. A 
considerable portion of the population lives on less 
than a dollar a day. HCV infection, therefore, has 

become an economic burden on the impoverished 
people of Pakistan and especially in KPK. 

HCV 3a is the predominant genotype prevalent 
in Pakistan []. In this study we determined the 
response rate of combination therapy of interferon 
plus ribavirin against HCV 3a genotype infection. 
Our results indicated that the average calculated ETR 
was 60%  while 40% subjects with HCV 3a infection 
did not show a favorable response to combination 
therapy. Follow up study also indicated that all 
individuals with ETR developed a sustained 
virological response (SVR).  

It has been already documented that HCV 
genotypes are linked with the treatment efficacy and 
duration of IFN-therapy [20]. Various studies have 
shown that combination therapy showed anti-viral 
response rate of 80% in genotypes 2-6 and 50% in 
genotype 1 [15]. Studies conducted in Pakistan have 
also documented higher ETR and SVR rates (>70%) 
in patients infected with HCV 3a [16, 17, 18]. ETR 
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rates among HCV 3a infected patients observed in 
KPK province is comparatively lower than the 
previous studies carried out in other provinces of the 
country. Increasing resistance to combination therapy 
in the case of HCV 3a infected individuals calls for 
more investigations with respect to virological 
aspects of the infection. Mutations that accumulate 
over times in the HCV genomes may significantly 
alter the response rates among the affected 
population. One of the other reasons for the poor 
response rate among the HCV 3a infected subjects 
may be the shipment and storage conditions of the 
recombinant IFN. Sever power breakdown which is 
being experienced over the past couple of years has 
further deteriorated the local capacity of the health 
care units to store peptide drugs at lower 
temperatures. 

In contrast to various local and international 
studies, male subjects exhibited better response rates 
(69%) than the female (47%). However, the low 
response rate may be due to the advanced age of the 
female subjects as age is also an important factor 
with respect to the management of chronic hepatitis 
C. Higher SVR rates have been reported among the 
Pakistani male population recently [19]. Variable 
response rates have been documented by various 
investigators in the case of various age groups [20]. 
In our study, we observed a trend of decreasing 
response rate with increasing age of the infected 
individuals. The highest response rate was found in 
the case of the youngest age group while the lowest 
response rate was found among the subjects 
belonging to the older groups (56-65 years). Our 
results in the case of various age groups are in 
conformity with the previous studies [21, 19]. 
Although age dependent response rates are well 
documented locally, yet, the average response rate in 
the case of HCV 3a infection observed in this study is 
far lower than the local studies conducted earlier.  
 
Conclusion 

The efficacy of conventional IFN-based 
therapies is decreasing against HCV 3a infection in 
Khyber Pakhtunkhwa, Pakistan. Possible reasons for 
the phenomenon observed may be the rise of variant 
HCV 3a or low efficacy of recombinant IFN due to 
poor shipment and storage conditions.  
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