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ABSTRACT
Objective: To ascertain the efficacy of sofosbuvir combined with daclatasvir against hepatitis C genotype 3 infection.
Study Design: Prospective longitudinal study.
Place and Duration of Study: Ayub Teaching Hospital, Abbottabad, Pakistan, from Nov 2018 to Jan 2020.
Methodology: About 262 patients were treated during the study. Patients with symptoms associated with liver failure,
including ascites, uncontrolled bleeding, encephalopathy and other comorbidities, were excluded from the study. Patients
with diagnosed hepatitis C genotype 3 infection were given daclatasvir and sofosbuvir combined with follow-up visits at
12 and 24 weeks of treatment. Primary outcome variables were end treatment response, sustained viral response, nonresponders, and relapse rate. In addition, secondary outcomes of patient variables including age, gender, and baseline viral
load were observed.
Results: The mean age of patients was 39.8 ± 8.2 years. The twelve-week course of Sofosbuvir and Daclatasvir produced an
end treatment response (ETR) of 98.9%, while the sustained virological response was 95.8%. The combination had no adverse
effects, and none of the patients reported treatment discontinuation. There were no deaths due to treatment.
Conclusion: The current study indicates that using Sofosbuvir in conjunction with Daclatasvir is an effective drug regime
against the Hepatitis C virus, type 3 infection.
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INTRODUCTION

other viral genotypes.5-6

It is reported that hepatitis C infects over 170,0000
patients globally, and out of those, about ten million
patients are suffering in Pakistan.1 An estimated prevalence of 6% has been noted in Pakistan, with type
3 being the most commonly occurring genotype. In
low socioeconomic countries like Pakistan, there are
usually poor health-care standards and insufficient
implementation of proper protocols in health-care
settings.2 Reuse of syringes and needles, sharing of
needles among IV drug abusers, local barbers who use
unsterilized blades for shaving, blood transfusion,
improper disinfection of instruments used in surgical
procedures are the main transmitting factors for HCV
in Pakistan.3 There are 11 different genotypes of HCV,
of which type 3a is the most prevalent in Pakistan,
with a reported frequency between 75% to 90% cases.4

There have been many recent breakthroughs in
novel treatment regimens effective against HCV infection. With the discovery of interferon-alpha, which
can be used alone or in combination with pegylated
interferon-alpha and Ribavirin, the pharmacological
ability to attain sustained virologic response (SVR) has
substantially enhanced. Nevertheless, due to serious
adverse effects of these drugs, patients become noncompliant and even withdraw from treatment in more
than 10 to 15 percent of the cases.7-8

Hepatitis C virus type 3 has been linked
with cirrhosis, steatosis, and liver cancer, and the complication rates are higher in these patients compared to
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Recently, novel antiviral therapies have been
endorsed for treating HCV type 3 infection, including a
potent drug called Sofosbuvir.9 Sofosbuvir is a pangenotypic nonstructural protein [NS]5B inhibitor combined with Ribavirin or pegylated IFN (Peg‐IFN) plus
Ribavirin is very effective against HCV genotype.3 Daclatasvir, another potent pangenotypic NS5A inhibitor,
has also shown promising results against the virus
when used adjunctively with sofosbuvir and Ribavirin.10
Nevertheless, many side effects are associated
with Ribavirin; thus, patients often drop out and
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abandon the treatment.7-8 In a developing country, the
affordability of antiviral drugs is also a major concern.
Therefore, it becomes crucial to explore more effective
treatment regimens against HCV infection, preferably
with shorter therapy regimes and without the need to
add Ribavirin or Peg‐IFN. In the present study, we
evaluated the efficacy of the combination of SOF and
DCV for treating hepatitis C virus genotype 3 infection
in our population.
METHODOLOGY
This study was conducted from November 2018
to January 2020 at the Department of Gastroenterology
and Hepatology, Ayub Teaching Hospital, Abbottabad. Participants were selected via a non-randomized
convenience sampling technique. The sample size of
262 was calculated using select statistics software,
keeping the prevalence of Hepatitis C, type 3 as 58.16%
11, with a confidence level of 95% and a margin of
error of 5.97.
Inclusion Criteria: All patients diagnosed with chronic
hepatitis C virus, genotype 3 with a positive PCR were
inducted into the study.
Exclusion Criteria: Patients with symptoms associated
with liver failure, including ascites, uncontrolled bleeding, encephalopathy and other comorbidities, were
excluded from the study. In addition, patients who
were refractory to previous treatment therapy with
NS5A inhibitors or had a history of discontinuation of
treatment with Sofosbuvir and Daclatasvir before attaining the sustained viral response were also excluded.
Ethical approval was procured from the
Institutional Review Board Committee of Ayub
Teaching Hospital (IRB/Gastro/876), Abbottabad and
informed written consent was secured from all
individuals before the initiation of the treatment.
All patients diagnosed with HCV genotype 3
were treated with 400 milligrams of sofosbuvir and 60
milligrams of daclatasvir daily for twelve weeks, with
follow-up visits at 12 and 24 weeks of treatment. All
patients were asked to record daily medicine/dosing
intake and mention the pills missed (if any). Patient
compliance with study treatment was assessed at each
follow-up visit. Before starting the study, HCV‐RNA
titres were determined, and then again, titres were
determined at 12 weeks of treatment and 24 weeks
post-treatment using the COBAS TaqMan HCV test,
keeping a lower limit of quantitation (LLOQ) of 25
IU/mL. In addition, ETR at 12 weeks of treatment was
determined for all patients.

ETR was denoted as the undetectable hepatitis C
virus in the blood after twelve weeks of therapy.
Patients who had an HCV-RNA PCR positive were labelled as non-responders. Patients who tested negative
PCR (i.e., who achieved an ETR) after completing the
treatment were followed up for 24 weeks to see if they
achieved a sustained viral response (SVR) or relapsed.
Sustained virologic response (SVR) was described
as undetectable levels of HCV-RNA twenty-four weeks
after completion of pharmacological therapy with
Daclatasvir (DCV) plus Sofosbuvir (SOF). Patients who
were followed up till 24 weeks were either classified as
HCV-RNA PCR positive or negative or lost to followup.
SVR-12 was taken as the undetectable levels of
viral RNA in the blood 12 weeks post-therapy with
Daclatasvir (DCV) plus Sofosbuvir (SOF). This was
done to document the relapse rate in our population.
Relapse is said to have occurred when HCV-RNA is
detectable in the blood after the completion of antiviral
therapy. Therefore, it is most likely to occur within 12
weeks after treatment.
Primary outcome variables were the rate of
endtreatment-response, sustained virological response,
the frequency of non-responders, and the relapse rate.
In addition, secondary outcomes of patient variables
including age, gender, body mass index (BMI), and
baseline viral load were observed.
The study data was analyzed using the Statistical
Package for Social Sciences (SPSS) version 25. The
continuous variables, including the age and body mass
index, were presented as mean plus SD. Categorical
variables were presented as frequency and percentages, including the ETR, SVR-12, SVR-24, relapse rate,
etc.
RESULTS
A total of 262 participants were enrolled in the
study. A mean age of 39.8 ± 8.2 years was observed. In
the present study, more than half of the population, i.e.
163 (60.7%), were women, while only about 40 percent
were men. The majority, i.e. 111 (42.7%) participants,
belonged to the Hindko ethnic group (Table-I).
In the present study, 259 (98.9%) out of 262
patients achieved the end treatment response (ETR)
as indicated by the undetectable viral RNA load on
the polymerase chain reaction test at 12 weeks of
treatment. After 12 weeks of treatment. 248 (95.8%)
patients were negative for viral load. In the study, only
three patients did not respond to the antiviral therapy
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and eleven patients suffered from a relapse within 12
weeks of treatment. The sustained viral response at 24
weeks follow-up was observed in 96.8% of patients
(Table-II).
Table-I: Clinical and demographic profile (n=262).
Parameter
n (%)
Mean Age ± SD
39.8 ± 8.2 years
Average body mass index
25.3 ± 13.6 kg/m2
Gender
Male
163 (60.7%)
Female
99 (39.3%)
Marital Status
Unmarried
80 (30.6%)
Married
182 (69.4%)
Ethnicity
Hindko (Hazara)
111 (42.7%)
Pushtoon
46 (17.8%)
Afghani (refugees)
39 (14.9%)
Others; Kohistan, Gilgiti and
66 (24.9%)
Kashmiris
HCV‐RNA level in IU/mL
<800,000
75 (28.6%)
≥800,000
187 (71.4%)
Table-II: Virological Response of patients (n=262).
Parameter
n (%)
End Treatment Response (ETR)
HCV-RNA positive (non-responders)
3 (1.1%)
HCV-RNA negative
259 (98.9 %)
Sustained Viral Response (12 weeks)
HCV-RNA positive
11 (4.2%)
HCV-RNA negative
248 (95.8%)
Sustained Viral Response (24 weeks)
HCV-RNA positive
8 (3.2%)
HCV-RNA negative
240 (96.8%)
Non-responders (%)
3 (1.1%)
Relapse rate within 12 weeks post
11 (4.2%)
antiviral therapy (%)
Relapse rate within 24 weeks post
8 (3.2%)
antiviral therapy (%)

DISCUSSION
In the present study, the twelve‐week treatment
with Sofosbuvir and Daclatasvir produced an end
treatment response (ETR) of 98.9% against HCV genotype 3 infection with only three non-responders. The
SVR at twelve weeks (SVR-12) was 95.8% in our study.
A relapse rate of 4.2% was noted within 12 weeks after
the completion of antiviral therapy, while a relapse
rate of 3.2% was observed following 24 weeks of antiviral therapy. 1.1% of our study population was nonresponsive to the DCV and SOF regimen. SVR at 24
weeks posts antiviral therapy was 96.8%. The adjunctive therapy of Sofosbuvir and Daclatasvir was well
tolerated, with insignificant side effects. No deaths or

treatment discontinuation due to adverse effects were
observed.
Our findings align with earlier data from a
randomized control trial evaluating the efficacy and
tolerability of Daclatasvir prescribed in combination
with Sofosbuvir, with or without additional Ribavirin,
in patients with HCV genotype 3 infections.12-13
Broadly, our findings indicate that in patients with
HCV genotype 3 infection without severe liver disease
or other comorbidities, a 12‐week treatment regimen
with DCV plus SOF is highly effective compared with
the 24-week regimens containing Ribavirin.
In a study by Gane et al, it was observed that the
12-week treatment regimen with a combination of
Ledipasvir or Sofosbuvir along with Ribavirin provided SVR-12 rates of 89% in HCV genotype 3 patients
and no cirrhosis. However, the SVR-12 rate of 77% was
observed in patients with cirrhotic liver.14 The present
study observed a much better SVR-12 rate of 95.8%
with a combination of DSV and SOF without adding
Ribavirin. Nevertheless, we did not analyze sub-categories of patients, which is a limitation of the current
study. Further studies should evaluate the sustained
virologic response of the regimen in sub-categories of
patients, i.e. patients with cirrhotic liver, etc. One such
study by Ho et al. evaluated the pharmacokinetics of
sofosbuvir when given adjunctively with Ribavirin
among cirrhotic patients and multiple comorbidities.
He evaluated that 12-week administration of sofosbuvir along with Ribavirin provided an SVR-12 weeks
after completion of antiviral therapy of 80% in hepatitis C virus patients with associated liver damage, cirrhosis, and/or other comorbid conditions.15
The combination of Sofosbuvir plus Daclatasvir
has shown a promising safety and efficacy profile. In
addition, we reported no significant side effects of the
drugs, and no deaths or treatment discontinuation
associated with adverse events from the antiviral therapy were observed in the study. In contrast, previously published studies have reported the incidence of
hemolytic anaemia in patients treated with the dual
therapy of SOF plus Ribavirin.16-18 In conclusion, our
study reported an ETR of 98.9%, an SVR-12 of 95.8%,
and an SVR-24 of 96.8%, with the dual pharmacotherapy of DSV and SOF.
CONCLUSION
The present study indicates that the adjunctive pharmacotherapy of Sofosbuvir plus Daclatasvir is an effective
drug regime against the diagnosed infection of Hepatitis C
virus (type 3) in the study population. Further large-scale,
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diversified studies should focus on exploring the risk factors
associated with treatment failures and reduced sustained
virologic response rate.
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