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ABSTRACT... Objectives: This study was conducted to test the efficacy of Sofosbuvir in patients 
of genotype 3a who are treatment-naïve which represents the most common setting in Pakistan. 
Study Design: Experimental study. Setting: Mayo Hospital, Lahore, Punjab, Pakistan. Period: 
August 2016 to September 2017. Material & Methods: We used an Open label and Quasi 
Experimental Study Design to test the efficacy of Sofosbuvir in 262 treatment-naïve patients. 
The duration of the therapy was 24 weeks. All patients were treated with Sofosbuvir 400mg once 
daily and Ribavirin 400 mg thrice daily. The end of treatment response i.e. ETR was noted at the 
end by determining the viral load by Polymerase Chain Reaction (PCR). Results: Of the 262 
patients included in the study, 43 patients left the treatment either due to financial constraints 
barring them from following up or due to non-compliance. 11 patients left the treatment due to 
adverse events. 208 patients completed the 24-week therapy from which 201 (96.6 %) patients 
showed +Ve ETR. Two patients showed relapse both of whom had high viral load. Five patients 
were non-responders. The rate of discontinuation of Sofosbuvir due to adverse effects was low 
(4-5%). Conclusion: Patients with HCV genotype 3a have shown promising improvement in 
treatment response with Sofosbuvir as compared to the older treatment regimes. In contrast 
to the long duration of treatment and more disabling adverse effects profile of conventional 
regimes, Sofosbuvir, with its greater therapeutic efficacy and relatively well-tolerated adverse 
effects, is expected to provide a break-through in treating Hepatitis C and minimizing the 
incidence of its complications.
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INTRODUCTION
Hepatitis C is a viral infection caused by a virus 
known as hepatitis C virus. Hepatitis C, mainly the 
infection of liver, causes hepatocellular carcinoma, 
cirrhosis and fibrosis. This liver affecting disease 
has infected 185 million people worldwide.1 
It may be acute or chronic. However, 15-45% 
cases resolve spontaneously within 6 months.2 
Hepatitis C virus, an enveloped, single-stranded 
RNA virus belonging to family Flaviviridae, genus 
Hepacivirus and species Hepatitis C virus, has 
six genotypes with 3a being the most common in 
Pakistan.3,4 Six genotypes of HCV are further sub-
divided into 80 sub-types. The rate of mutation 
in nucleotides is 1-5 %. The rate of mutation in 
genotypes is 30-50 % and in subtypes is 15-30 
%.5 The reasons behind mutation are lack of 

proofreading and rapid rate of replication.6

Hepatitis C is a blood borne disease and 
is transmitted through body fluids, sexual 
intercourse, blood transfusions without screening, 
use of already used syringes and mother to child 
during pregnancy. Barbershops, homosexuality, 
surgical instruments, tattooing and dialysis all are 
contributing to spread of HCV.7

Genome of HCV is a positive sense strand with 
highly conserved un-translated region (UTR) 
for initiation and an open reading frame (ORF) 
for coding structural and nonstructural proteins 
former being core proteins E1 and E2, and latter 
being NS1, NS2,NS3, NS4A, NS4B, NS5A and 
NS5B.8-10 Structural proteins mainly have their 
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role in entry and release of virus.11 Non-structural 
proteins play their role in replication- with NS3 
unwinding RNA, NS4 forming membranous web 
with ER, NS5 (NS5A + NS5B) having role in 
replication and completion of replication being 
performed by NS2.12-14 NS5B, also known as RNA 
dependent RNA polymerase, adds new RNA 
genome. Recent research shows development of 
NS5B inhibitor which inhibits viral replication.15

First effort towards HCV treatment was acyclovir 
but it was unable to show a satisfactory response.16 
Positive response by INF-alfa (a cytokine 
that directly stops viral replication along with 
production of antiviral proteins for killing virus) 
was encouraged for further study and was found 
to have SVR of 6% after 24 weeks of therapy which 
increased by increasing duration to 48 weeks.17-19 
Positive response of ribavirin against RNA and 
DNA viruses in animals was also observed 
in 1972 and approved by WHO in 1972.20,21 
Ribavirin has a ribose sugar in its structure. 
So, its OH group at carbon 2 makes interaction 
with RNA metabolism possible. Similarity of 
nucleosides of ribavirin with viral genome causes 
mutagenesis.22,23 In addition, it inhibits replication 
and shows immunosuppressive response as 
well by transferring T-helper 2 (Th2) cells to Th1 
cells.24,25 Ribavirin was used as monotherapy and 
decreased ALT levels but did not affect viral RNA 
levels.26 Then, ribavirin was used in combination 
with INF-alfa for 24 weeks in another trial. SVR 
became 24% and increased twice as therapy 
duration doubled.27 In 1998 FDA approved 
standard therapy for HCV patients of genotype 
2-6 (that includes 3a as well) to be INF-alfa and 
Ribavirin for 24 weeks.28

The time duration for this therapy was long 
and was also hard to be tolerated by patients. 
Consequently, scientists tried to decrease the 
number of doses by increasing half-life of INF 
by pegylation (Combination of INF with inert 
compound that is polyethylene glycol). Pegylated 
interferon (PEG-INF) showed a high SVR of 39%.
When PEG-INF was coupled with RBV, SVR came 
out to be 54% to 56% with the therapy duration 
being 48 weeks.29 FDA approved therapy dose 
and duration of PEG-INF and RBV according 

to genotype of HCV. For genotype 2 and 3 the 
therapy duration is 24 weeks and SVR is 95 %.30

In 2011, FDA approved oral therapy of direct 
acting antiviral (DAA) drugs which proved to 
be more effective, safer and well tolerated than 
older therapies. These included: HCV Protease 
Inhibitors (Simeprevir and Paritaprevir/Ritonavir), 
HCV NS5A Inhibitors (Daclatasvir, Ombitasvir, 
Ledipasvir) and HCV NS5B Polymerase inhibitor 
(Sofosbuvir).31,32

Sofosbuvir (SOF) is a uridine analogue and 
imitates like NS5B polymerase substrate, inhibits 
NS5B polymerase activity and thus arrests 
HCV RNA replication.33 In 2013, FDA approved 
a combination of Sofosbuvir and Ribavirin for 
genotype 3 for 24 weeks.34 Steinebrunner et al. 
investigated Sofosbuvir efficacy for all genotypes 
in combination with ribavirin and found SVR to 
be 92% for genotype 3 with therapy duration of 
24 weeks.35 In another study SVR for genotype 
3a was 89% in treatment-naïve, non-cirrhotic 
patients.36 VALENCE study of Europe proved 
SVR to be 85% for genotype 3 when Sofosbuvir 
was used with RBV.37 A study in Pakistan was 
conducted in Rawalpindi to determine the efficacy 
of SOF with RBV for genotype 3 and found that 
96.5% of patients had negative PCR at the end 
of treatment.38 Data from all over the globe with 
more presentation from Europe is available which 
is more centered on genotype 1.39-41 However, 
there is a lack of data on its efficacy pertaining to 
genotype 3.42 Here our study may help to provide 
a leading tool for the community to assess 
recovery of HCV patients. In this study viral 
response after completion of Sofosbuvir therapy 
was noted to evaluate the efficacy of the drug in 
treatment-naïve patients.

AIMS AND OBJECTIVES
1)  Analyzing the efficacy of Sofosbuvir in HCV 

naive patients infected with 3a genotype who 
have never had interferon treatment

2)  To study different factors that affect the 
efficacy of Sofosbuvir
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MATERIAL & METHODS
This experimental study was conducted at Mayo 
Hospital, Lahore, Punjab, Pakistan from August 
2016 to September 2017.

The study protocol was approved by the 
institutional review board and was consistent with 
ethical standards and policies of the institution 
in accordance to the declaration of Helsinki. 
Informed consent was obtained from all the 
patients and all questions were answered. All 
the patients of age less than 75 infected with 
HCV genotype 3a(confirmed by PCR) with no 
previous history of any treatment of Interferon 
or drugs pertaining to HCV treatment with no 
sign(s) of decompensated liver disease (melena, 
encephalopathy, hematemesis, jaundice, 
ascites) were enrolled. Only the Pakistani 
Nationals who were HIV negative and had never 
visited abroad were selected for study. Any 
patient with HCV genotype other than 3a, or 
with any sign of decompensation, HIV-positive, 
or foreign national was excluded from study. 
Serum AST and ALT levels of the patients were 
measured using commercially made kits through 
spectrophotometer along with serum creatinine 
level based on Jaffe’s method at the start of study. 
Real Time Quantitative PCR along with PCR 
genotyping was done at the start of treatment and 
a quantitative PCR was repeated after following 
patients for 24 weeks at the end of treatment to 
determine the response of therapy at the end 
(end of treatment response i.e ETR). Proper 
history to know source of spread of Hepatitis was 
taken that included history of blood transfusion, 
family history of HCV and history of IV drug 
abuse. Any co-morbid condition like diabetes or 
hypertension was also noted. All patients were 
treated with sofosbuvir 400mg once daily and 
Ribavirin 400mg thrice daily. Data was analyzed 
using SPSS 20.

RESULTS
In this study 262 patients infected with genotype 
3a were enrolled in which 43 patients left and 
did not give follow up for following reasons: 26 
patients had financial constraints barring them 
from following up, while 17 patients were non-
compliant. 219 patients continued the therapy 

out of which 11 patients discontinued due to 
adverse events (due to preexisting comorbidities 
or otherwise); 208 patients completed the therapy 
i.e. 24 weeks.  

Out of 208 patients who completed the treatment, 
201 (96.6 %) patients showed positive response 
(deciphered by satisfactory end of treatment 
response i.e ETR) out of which 79 (39.3 %) were 
male and 122 (60.7 %) were female. Two patients 
relapsed; one of them relapsed after 8 weeks 
and the other after 12 weeks. Five patients didn’t 
respond to treatment.

Mean patient age, ALT, AST, viral load and 
creatinine level were 42.47 (±11.38 years), 76.44 
(±45.51 IU/l), 71.71 (±45.26 IU/l), 1794133.24 
(±5110550.09 IU/mL) and 0.8 (±0.2 g/dL) 
respectively. Considering 8x105IU/mlor above as 
high viral load, 7 patients who left treatment had 
low viral load while 4 had high viral load. Among 
the responders 142 had low viral load while 59 
had high viral load. 2 out of 5 non responders had 
high viral load and both the patients who relapsed 
had high viral load. 46 (21 %) patients had HCV 
positive partner in which 18 (8.2 %) were male 
and 28 (12.8 %) were female. 30 (13.7 %) patients 
were drug abusers and all were male. 65(29.7 
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%) patients had a history of blood transfusion in 
which 49 (22.38 %) were female and 16(7.32%) 
were male.

As mentioned above, 11 patients left the treatment 
due to preexisting comorbidities or otherwise, the 
breakdown is as follows: 8 patients discontinued 
the treatment due to fatigue, myalgia, marked 
pallor and weight loss. One patient left the therapy 
due to congestive heart failure. One known 
diabetic and hypertensive patient discontinued 
the treatment due to pedal edema and pallor. One 
diabetic patient left the treatment due to chronic 
kidney disease (CKD) and anemia.

DISCUSSION
3% of world population is infected with HCV. HCV 
may be acute or chronic. Chronicity of HCV leads 
to DCLD and hepatocellular carcinoma. Rate of 
death due to HCV has increased. The misery 
associated with HCV infection was ameliorated by 
discovery of INF and RBV treatment. INF boosts 
immune response while ribavirin is an antiviral 
agent. The therapy duration for each genotype 
is different. Most common genotype in Pakistan 
is 3a for which the recommended treatment was 
with INF-alpha and ribavirin for 24 weeks. Long 
therapy duration and adverse events made the 
people reluctant to initiate and continue therapy. 
Recently, new generation DAA drugs were 
developed that led to a new era towards treatment 
of Hepatitis C. They were polymerase inhibitors in 
which SOF was one of them. 

SOF is a nucleotide analogue (NS5B inhibitor) 
which was approved by FDA in 2013.34 It is a 
very effective drug with less adverse effects. 

Data on its efficacy was mainly centered around 
genotype 1 which was most prevalent in the West. 
However, data for genotype 3a was deficient and 
was need of the hour. There were very few trials 
explaining efficacy of SOF for genotype 3a which 
included FISSION, FUSION, POSITRON, ALLY-3 
and BOSSON trials. All these were suggestive 
of good efficacy and better acceptance both in 
cirrhotic and non-cirrhotic patients in naïve as 
well as in INF-experienced patients.43-47 Valence 
trial showed an SVR of 93% in naïve patients of 
genotype 3a. SOF showed 96.5 % efficacy against 
GT-3 in another trial at Rawalpindi. Another study 
of Pakistan RESiP trial involved 94% of patients 
infected with genotype 3a proved to have an SVR 
of 97% in naïve patients.48

In our study, 262 patients were included of which 
208 completed therapy (24 weeks). The response 
after therapy was 96.6%. Results of previous 
studies were very close to it. There were 2 patients 
who showed relapse i.e. after completion of 
therapy and PCR being non-detectable, viral load 
became detectable on PCR again. This can be 
due to mutant variants or re-infection. 5 patients 
did not show the response against SOF. 3 patients 
were not taking there medications as prescribed 
while 2 patients didn’t respond despite being 
compliant on completion of treatment. 

11 patients discontinued therapy due to moderate 
to severe adverse events i.e. anemia, myalgia 
etc. Some of them left due to co-morbidities i.e. 
IHD, DM, and HTN. So, we conclude that side 
effects of the drugs accentuating the preexisting 
comorbidities are still the main problem 
encountered by the patients resulting in non-
compliance coupled with their unawareness 
to severity of the disease. One of two diabetic 
patients left the treatment because they suffered 
from chronic kidney disease and weight loss. So, 
adverse events need to be managed properly in 
diabetics and in patients with other co-morbid 
conditions.

26 patients in our study discontinued the 
medication due to financial reasons and unable 
to afford the medication. It is an important 
consideration in a country like Pakistan where the 
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model of payment is either government based 
or self-payment. Most of our patients belonged 
to poor socioeconomic status and were helped 
by Social welfare Department of the hospital but 
the funds are not consistent. This consideration 
should be kept in mind before starting treatment.

SOF in combination with other DAA also give 
very effective results. A recent study showed 90% 
efficacy of SOF plus Declatasvir for 12 weeks in 
naïve patients of 3a and 86 % in INF experienced 
patients of 3a.45 The combination of other DAA 
with SOF was effective with usage for short 
duration but was expensive. Reducing its cost 
and increasing duration of SOF with other DAA 
may increase efficacy.

The use of SOF and other DAA and their therapy 
duration is not well known for HCV GT-3a patients. 
We tried to highlight these points in our study. 
Another issue is the HCV relapse after taking 
complete therapy of SOF plus RBV. We found 
only 2 cases in our study. Our study doesn’t have 
a long-term follow up data to see any long term or 
rare side effects or the rate of relapse beyond our 
follow up points. In addition, we lost 43 patients to 
follow up due to various reasons that might have 
created unconscious selection bias. More work 
needs to be done to find the long term efficacy of 
novel antiviral agents. 

CONCLUSION
Patients with HCV genotype 3a have shown 
promising improvement in treatment response 
with Sofosbuvir as compared to the older 
treatment regimes. In contrast to the long duration 
of treatment and more disabling adverse effects 
profile of conventional regimes, Sofosbuvir, with 
its greater therapeutic efficacy and relatively well-
tolerated adverse effects, is expected to provide 
a break-through in treating Hepatitis C and 
minimizing the incidence of its complications.
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