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A B S T R A C T  
Objective: To investigate the end treatment response of Sofosbuvir and 
Ribavirin in chronic hepatitis C patients and determine the efficacy of 
this drug combination. 
Study Design: Retrospective study 
Place and Duration: September 15th 2015 and May 19th 2016 
Materials and Methods: A total of 153 cases were taken who attended 
the hospital between September 15th 2015 and May 19th 2016 were 
included in this study and had their PCR done at 4 and 24 months. It 
comprises of both treatment naive (those who had not been treated 
previously for Hepatitis C) and treatment experienced (those who had 
previous treatment failure for hepatitis C or relapse, either due to the 
drug intolerance, drug resistance and/or other factors). SPSS v21 was 
used to analyze the data. 
Results: The end treatment response with aforementioned combination 
was calculated for 153 cases in which 96.07% responded to the 
therapy irrespective of their genotypes, type 3 being the most 
encountered in this study. There was no difference in treatment 
responses between males and females and p value came out > .05 
Conclusion: Drug Combination’s(Sofosbuvir and Ribavirin) efficacy was 
demonstrated in chronic hepatitis C patients. It was seen to be a very 
effective combination for the treatment compared to older regimens. 
Although this requires further studies to confirm the findings our study 
emphasize that this therapy should be made readily available. 
Keywords: Sofosbuvir, Ribavirin, Chronic hepatitis C, Genotype, Sovaldi.  

Introduction  
Hepatitis C has been dubbed ‘the silent storm’ based on 
its propensity to cause cirrhosis and liver cancer. The 
disease spreads via blood-to-blood contact, vertical 
transmissions from mother to the fetus and through 
unsafe intercourse. The intravenous drug users are at 
maximum risk, as well as people exposed to unsafe blood 
transfusions, unsterilized needles, shaving or surgical and 
dental instruments. Early symptoms may include fatigue, 
nausea, and loss of appetite, muscle spasms, joint pains 
and jaundice. 1 

The Natural history of Hepatitis C is not well understood 
which is mainly due to its asymptomatic onset and latent 

development.2 75-80% of patients do not clear the virus 
and develop chronic hepatitis eventually leading to 
jaundice, cirrhosis, liver failure and sometimes 
hepatocellular carcinoma.3130–150 million people 
globally have chronic hepatitis C infection.4 20-30% of 
chronic hepatitis C patients eventually develop cirrhosis 
within 20years.5 As a result,500,000 people die each year 
from hepatitis C-related liver diseases.4 
A research study conducted in 2011 revealed that 
Pakistan has the second highest prevalence rate for 
Hepatitis C, ranging between 4.5 and 8 percent, 
compared to the global average of 2.2 percent. Worse 
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still, in some areas of Pakistan the prevalence of hepatitis 
C is as high as 40%.1 This could be explained by the 
possible lack of awareness, costly treatment and the viral 
resilience (which requires different drug treatments, with 
low rate of remission and a host of side effects including 
fever, chills, muscular pain and malaise).Alternative 
therapies available in Pakistan have much lower efficacy. 
A Research conducted in Ayub Medical College in 
Abbottabad demonstrated that Interferon plus Ribavirin 
treatment regimen has efficacy of 73.5%.6 Another 
research conducted in Karachi also showed 74% 
efficacy.7 
Sofosbuvir is a new drug that was introduced with the 
collaboration of Gileads and Ferozsons Pharmaceuticals 
in Pakistan under the brand name of “Sovaldi”. Since 
December 2014, it has been available to the general 
public in Pakistan on subsidized rate thereby providing an 
alternative medical treatment to the patients suffering 
from Hepatitis C.8 

Sofosbuvir itself is a nucleotide prodrug that undergoes 
metabolism to produce methyl uridine triphosphate, an 
inhibitor of HCV RNA dependent polymerase NS5B, 
which in turn suppresses viral replication. It is usually 
used in combination with Ribavirin.9 It is effective 
against all the genotypes of HCV (1, 2, 3, 4)(HCV SVR 
rates with this combination therapy are on average above 
95%9) but especially against genotype 2 and 3.10 
Fortunately,3a and 1 are the commonest types in 
Pakistan11,12,13,14 so a shortened and a less costly drug 
course via Sofosbuvir has the potential of being equally 
effective and more feasible compared to its alternative: 
The Pegylated Interferon which is relatively expensive, 
has lower efficacy and more side effects.15Considering 
that 10 million Pakistanis (6% of the population) are 
infected with Hepatitis C and are vulnerable to 
developing fatal complications of advanced liver 
disease,16 introduction of better suited drugs like 
Sofosbuviris imperative.  
The objective of this study was to determine the efficacy 
of Sofosbuvir and Ribavirin combination on viral loads at 
the end of 6 months of treatment. 

Materials and Methods 
It is a retrospective study, conducted in the time period 
between September 15th, 2015 and May 19th, 2016. It was 
a clinical record based study and done at a private 
gastroenterology hospital in Rawalpindi Pakistan. Cases 
with known End Treatment response who presented to 
the hospital during this time period were included in this 
study. Those patients whose complete data was found 

missing (they may be the dropped out cases) were not 
included. As this was a retrospective study, there was no 
direct contact between the patient and researchers 
however ethical approval was taken from the head of the 
hospital. 
Sample size was calculated by using WHO sample size 
calculator which was approximately 153 with confidence 
interval (CL) of 95%, anticipated population proportion 
(P) of 7 and absolute percision (d) of .15.Patients 
included in this study were diagnosed cases of chronic 
hepatitis C, treated with Sofosbuvir (Sovaldi)400mg once 
a day and Ribavirin (Riva) 400mg twice a day for 6 
months. 
Chronic Hepatitis C was defined as persistence of HCV 
RNA in blood for at least 6 months after onset of initial 
infection.2PCR negative is defined as viral load < 50 
IU/mL or undetectable via PCR.18 Treatment experience 
was defined as previous treatment failures, either due to 
drug intolerance, relapse, drug resistance, and/or other 
factors.19Treatment naïve were patients with chronic 
hepatitis C who have not been previously treated with 
Interferon, Pegylated-Interferon, antiviral (DAA) agent, 
whether experimental, investigational, or US Food and 
Drug Administration (FDA) approved.20 All the data was 
collected and analyzed using SPSS v.21 

Results  
In our study there were N=153 cases in whom 
n=91(59.47%) were males and n=62 (40.52%) were 
females. Mean age of the subjects was 46 years. 
n=86(56.23%) subjects fell in the age group of 20-49 
years and the other n=67(43.79%) fell in age group of 50-
79 years.94.5% of males and 98.3% of the females 
responded to the above mentioned therapy and their 
significance test was found out to be insignificant (p > 
.05). 95(62.09%) were treatment naïve and the remaining 
58(37.91%) were treatment experienced. Genotype 3 
(92.8%) was the most frequently encountered type in the 
study. Data was taken for weeks 4 and 24 with 24 being 
the end treatment response. The treatment response at 4 
and 24 week is shown in table I, II and III respectively. 
Effect of the treatment regimen in different genotypes is 
shown in table IV. Following are the diagrammatic 
illustrations. 

Table I. End treatment response in Males and Females 
Gender 
 

Total Responded to 
treatment 

Percentage 
responded 

Males 91 86 94.5% 
females 62 61 98.3% 
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Table II. Treatment response at 4 weeks 
Treatment 
status 

Treatment naive Treatment 
experienced 

 Patients 
number 

percentage Patients 
number 

percentage 

PCR 
negative 

87 91.58% 47 81.03% 

PCR 
positive 

8 8.42% 11 18.97% 

 
Table III. End treatment response at 24 weeks 
Treatment 
status 

Treatment naive Treatment 
experienced 

 Patients 
number 

percentage Patients 
number 

percentage 

PCR 
negative 

91 95.78% 56 96.55% 

PCR positive 4 4.22% 2 3.45% 
 

Table IV. End treatment response in various genotypes 
Genotypes End Treatment response 
 PCR negative 

(percentage) 
PCR positive 
(percentage) 

1 85.72% 14.28% 
3 96.5% 3.52% 
4 100% 0% 

 

Discussion 
Sofosbuvir is a game changer in the treatment of chronic 
hepatitis C. It has rapidly become the main constituent of 
all the modern treatment regimens.21Effectiveness of this 
drug is due to its high antiviral activity, ability to be used 
against all genotypes and low risk of viral resistance.21 In 
Pakistan it is a relatively new arrival, first introduced 
under the trade name of Sovaldi. Therefore we conducted 
this research among the hepatitis C patients of 
Rawalpindi to investigate its efficacy against various 
viral genotypes11 in different types of patients. 
In our study there were 153 subjects,95(62.09%) were 
treatment naïve and the remaining 58(37.91%) were 
treatment experienced. Out of 95 naïve patients, 91 
(95.78%) had undetectable viral loads after the 24 week 
therapy, similarly out of 58 treatment experienced 
patients, 56 (96.55%) patients successfully achieved 
undetectable viral loads. The percentage of patients who 
acquired complete viral clearance in case of genotype 3 
was 96.5%(137 out of 142) whereas it was 85.71%(6 out 
of 7) and 100% in case of Genotype 1 and 4 respectively. 
In case of genotype 3, considered to be much harder to 
treat, our end treatment responses were considerably 
higher than expected. In an international Study conducted 
in the United States, 56% of the treatment naïve patients 

with genotype 3 showed successful end therapy response 
with this treatment regimen.22In another International 
study, successful end treatment response was achieved in 
84% of genotype 3 cases treated with the aforementioned 
combination.23 While in our study successful end therapy 
response could be seen in 96.5% of the patients having 
genotype 3. This difference might be attributed to the 
regional variations in the prevalence of various genotypic 
subtypes. 
A retrospective study conducted in South Korea 
involving 25 patients treated with same combination 
showed undetectable viral load in 85% of patients with 
genotype 1 at the end of 4th week.24Thecorresponding 
value was 85.72% in our study. Such comparable results 
are probably due to regional similarities. 
Gileads pharmaceuticals also conducted a study which 
showed 93% of the patients with genotype 2 achieved 
undetectable viral loads at 12th week. It further illustrated 
that 84 % of patients having genotype 3 treated with this 
therapy for 24 weeks also showed successful end 
treatment response whereas in our study 96.5% of the 
patients having genotype 3 showed undetectable viral 
loads.25 At 4 weeks 91.58% among treatment naïve and 
81.03% among treatment experienced showed 
undetectable viral loads in our study. Side effects 
including nausea, headache, malaise, diarrhea and 
irrataility.26 Similar researches took place in Germany18 

and Japan27showing comparable results. 
Limitations of the study include insufficient data about 
the side effects of this drug combination therapy and the 
stage of liver damage among the patients. The study was 
retrospective in nature and the availability of cases was 
limited due to recent introduction of Sofusbuvir and lack 
of awareness among health care providers about it. 
Therefore further Research about this drug is needed in 
the future to broaden our understanding 

Conclusion 
Based on the above discussion, it is apparent that 
Sofosbuvir and Ribavirin combination treatment regimen 
is a major breakthrough in the treatment of chronic 
hepatitis C. The regime is equally effective against both 
treatment naïve and treatment experienced patients so it 
will give a new lease of life to previously untreatable 
cases of Chronic Hepatitis C. This combination is 
effective against all genotypes of Hepatitis C and can also 
be used in patients with intolerance or previously failed 
treatment with Interferons making Sofosbuvir a truly 
revolutionary drug. 
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