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Abstract

This study is designed to monitor the rapid virological response (RVR) for 8 weeks and sustained virological response
(SVR) for 12 weeks during Sofosbuvir therapy in chronic hepatitis C patients in Peshawar, KPK, Pakistan. A total of 162
hepatitis C positive patients were enrolled in this study. After RNA isolation, Quantitative PCR was done to get viral load, and
Ohn et al., 1997 protocol were used for hepatitis virus different genotypes. Statistical analysis was performed using SPSS. A
Sample t-test was applied to compare gender and age. Chi Square test was applied to compare the RVR and SVR. In total 162
positive hepatitis C patients, 90 were male and 72 were female. High rate 153(94%) of RVR and 158(97%) SVR were achieved
during 8 and 12 weeks of sofosbuvir therapy. High SVR and RVR were achieved in the <30 and 31-40 age groups. High EVR
125(99%) by genotype 3 were achieved at 8 weeks of therapy and high SVR 126(100%) by genotype 3 and 28(93%) by genotype
1 were achieved at 12 weeks of sofosbuvir therapy. The current study reveals that high RVR and SVR rates were obtained by

shortening the SOF therapy's treatment time up to 8 and 12 weeks. We got a 98.7% response rate at the end of the treatment.
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1. Introduction

Globally three percent of the world population is
infected from hepatitis C virus of which seventy-one million
people have chronic hepatitis C viral infection (World Health
Organization [WHOQ], 2017). Hepatitis C virus infection can
develop fibrosis in the liver, which can progress to cirrhosis,
decompensation in the liver, and then cause cancer in the liver
(Feld et al., 2915). Overall, there are already 399,000 deaths
associated with HCV, primarily due to cirrhosis that cannot be
recovered and is mostly considered the last stage of hepatic
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Carcinoma (Ashfaq et al., 2011). Hepatitis C virus genotypes
and subtypes have been recognized worldwide; six genotypes
were deeply analyzed for epidemiological, therapy, and
vaccine development (Akbar et al., 2009). Currently, there are
seven to eight genotypes of hepatitis C infection. Expanded
classification of hepatitis C virus into seven genotypes and 67
subtypes: updated criteria and genotype assignment web
resource (Smith et al., 2014). Identification of a novel
hepatitis C virus genotype from Punjab, India: expanding
classification of hepatitis C virus into eight genotypes (Borgia
et al.,, 2018). Hepatitis C is prevalent and distributed
differently in different parts of the world (Morozov, &
Lagaye, 2018). Genotypes 1, 2, and 3 are distributed
throughout the globe. A Subtype of genotype 1, 1a and 1b are
most commonly present in Europe, United States, and
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Australia while subtype 1b is most common in China and
Japan (Zein et al.,, 1996). In Europe, Japan and North
America, genotype 1 is the most predominant (Rivas-Estilla et
al., 2008). Genotype 3 is the most common in Asian countries
and Nepal. In 2016, in Pakistan, the prevalence rate of the
hepatitis C virus was six percent, but in 2017 this surged to
8.4% (Sebastiani et al., 2019).

Besides the pattern of the distribution of genotype,
the viral load pre-treatment is also a major determinant in
hepatitis C treatment and also a prognostic factor in treatment
and recurrence rate (Roffi et al., 2001). The recommended
treatment option for hepatitis C patients between 2000 and
2011 was Interferon plus Ribavirin (Waheed, Bhatti, &
Ashraf, 2013). Treatment response of hepatitis C virus
patients depends on a variety of factors, including a number of
age of patients, condition of the liver, number of viruses, and
genotype of hepatitis C virus. There was little response with
some adverse effects with the combined therapy (Aziz, Raza,
Waheed, Gill, & Gill, 2012; Crotty, Cameron, & Andino,
2001). Sofosbuvir is an FDA-approved HCV polymerase
pyrimidine analog that has shown good potency, high reaction
to mutations and low side effects of oral treatment (Waheed,
Bhatti, & Ashraf, 2013). Sofosbuvir is a phosphoramidite
medicine transformed in the hepatocytes to its active form.
The active form imitates physiological nucleotides and
includes the developing RNA strand which results in RNA
chain termination suppression of RNA synthesis (Aziz et al.,
2011). In this research, 162 hepatitis C virus positive patients
received Sofosbuvir treatment for 12 weeks. The study's goal
was to monitor the rapid virological response (RVR) for 8
weeks and sustained virological response (SVR) for 12 weeks
during Sofosbuvir therapy. We also examined the effect of
gender, age groups and genotypes on the treatment outcome of
SOF. Complications associated with sofosbuvir (SOF)
treatment in chronic hepatitis C patients were also examined
during end of therapy.

2. Materials and Methods

2.1 Area of study

A prospective non-randomised study was carried out
from April to June 2018. This study was conducted on chronic
hepatitis C virus positive patients of both genders who were
ready for using Sofosbuvir (SOF) therapy 400mg once a daily
for treatment all these patients who were registered at Khyber
Teaching hospital, Peshawar.

2.2 Study design

This study were designed to check the safety and
efficacy rate of Sofosbuvir therapy in chronic hepatitis C
patients by shortening treatment duration to 8 and 12 weeks.
Data were collected from all those subjects who have positive
HCV viral load result after the quantitative PCR test.
Enrollment criteria of the patient are; patients which had a
chronic infection of hepatitis C virus, Non-Cirrhotic and had
not used any past treatment. Those patients were not included
who were previously treated with interferon therapy, both
treatment; relapse and non-responders were also excluded
from the study.

2.3 Sample collection

Data was collected and information regarding
patients with HCV positive was obtained using predetermined
questionnaires. The key criteria of the questionnaire included
names of patients, gender, age, CBC and test of liver, etc. In
this study, a total of 162 chronic HCV-positive patient
samples were included. Nearly 3 ml of blood has been
obtained with the approval of the patient or the guardian of the
patient. Serum isolation from blood, which has been
transferred to the Zoology Department of Molecular Biology
and Virology Laboratory, University of Peshawar and kept at -
20°C.

2.4 RNA extraction

RNA was extracted from the blood plasma by using
Trizol (Thermofisher) reagent.

2.5 HCV RNA PCR quantitative test

Quantitative PCR was carried out to find out the
positivity and viral load of hepatitis C patients. Extracted
RNA were then carried out by different steps to get the result
of Quantitative PCR. Master mix were prepared using PCR
tube and centrifugation of tube were briefly done. After the
centrifugation, the PCR tube were inserted into Roter Gene
Machine for the amplification process. Positivity was checked
for internal control (1.C). The findings of all internal controls
are positive, indicating that the results are genuine.
Quantification of HCV was performed three times: before
treatment began, at eight weeks, and twelve weeks.

2.6 HCV genotyping

Genotyping was performed on all HCV-positive
samples. By using Ohno et al protocol six different genotypes
of HCV were identified (55). The process of reverse
transcription for the synthesis of cDNA using viral RNA (10
L) as a template was carried out with 200 units of M—-mL
Virus RT. Forward primer (5-GGGAGGTCTCGTAGACC
GTGCACCATG-3") and reverse primer (5' GAGACGGG
TATAGTACCCCATGAGAGTCGGC-3') were used to
amplify 5 uL of synthesized cDNA in the first round of PCR.
Two second-round PCRs were run for each first-round PCR
sample. Mix 1, which included primers for genotypes 1b, 2a,
2b, and 3b, was used in a one-second round. Mix 2 was used
to complete another second round, which included genotype-
specific primers for 3a, 4, 5a, 1a, and 6a. In all PCRs, Taq
DNA polymerase (Invitrogen) was employed to amplify the
template cDNA. After electrophoresis on a 2% agarose gel
with a DNA marker of 100 bp ladder, the amplified products
of the second round of PCR were observed on a gel
documentation system. By comparing the resulting band size
to the HCV genotype-specific PCR band, the HCV genotype
of each sample was confirmed.

2.7 Statistical analysis

To determine the percentage gender, age, genotype,
and treatment impact of patients with hepatitis C, statistical



M. Jawad et al. / Songklanakarin J. Sci. Technol. 44 (3), 683-689, 2022 685

analysis was performed using SPSSv23 (IBM SPSS Statistics
Inc). Sample t-test was applied to compare the gender and age.
Chi Square test was applied to compare the RVR and SVR.

3. Results

The baseline characteristics of the study are shown
in Figure 1. A total of 162 chronic hepatitis C patients
completed 12 weeks of sofosbuvir therapy, out of which 90
(56%) were male and 44 (44%) were female. Patients were
also distributed based on of age group, with an age range of
28 to 68. The age was divided into four groups; <30, 31-40,
41-50, and >50. HCV genotypes were also determined during
the study, showing the highest prevalence rate of genotype 3
followed by 1, 4, and untypable genotypes. Rapid virological
response at 8 weeks and sustained virological response at 12
weeks of sofosbuvir therapy in chronic hepatitis C patients
showed a high rate of 97% of SVR at 12 weeks of therapy as
compared to RVR at 8 weeks of therapy.

Gender wise effect of sofosbuvir (SOF) treatment
on chronic hepatitis C patients were checked in this study.
Both RVR for 8 weeks and SVR for 12 weeks were studied in
gender. A total of 162 patients were included in this study.
Out of 162 patients, 90(56%) were male and 72(44%) were
female. During treatment 84(93%) male patients and 69(96%)
female patients receive RVR at 8 weeks and 6(7%) male and
3(4%) female patient were detected positive. Sustained
virological response (SVR) were achieved in 87(97%) male

and 71(99%) female patients and only 3(3%) male and 1(1%)
female patient had detectable HCV RNA viral load at 12
weeks (Table 1)

The age range was between 20 and 68 years and
four groups were arranged. Age-wise EVR and ETR of 162
individuals were also assessed during the study. During the
treatment patient having ages less <30 and 31-40 received
RVR at 8 weeks’ therapy and only 2(4%) patients and 7(12%)
patients from 41-50 age and >50 age group were detected
positive. SVR were also checked after 8 weeks of therapy and
44(98%) from 41-50 and 57(95%) patients from age group
>50 were detected negative and Only 1(2%) from group 41-50
and 3(5%) from age group >50 were detected positive during
12 weeks’ therapy (Table 2).

RVR and SVR were also checked in the different
genotype of chronic hepatitis C patients. Out of 162 patients,
28(93%) patient from genotype 1, 125 (99%) patients from
genotype 3 were detected negative during 8 weeks of therapy
and only 2(7%) patient from genotype 1, 1(1%) patients from
genotype 3, 3(100%) from genotype 4 and 3(100%) patient
had untypable genotype were positive at 8 weeks of therapy.
ETR were also checked in which 28(93%) patients from
genotype 1, 126(100%) patient from genotype 3, 2(67%) from
genotype 4, 2(67%) from Untypable were detected negative
and 2(7%) from genotype 1, 1(33%) patient from genotype 4
and 1(33%) patient had untypable genotype were detected
positive HCV RNA at the end of 12 weeks’ treatment (Table
3).

Total Chronic Hepatitis C patients
included and treatment with
Sofosbuvir (SOF)

Total: 162 (100%)

l l

Age Group
<30: 24 (14%)
31-40: 33 (20%)
41-50: 45 (28%)
=>51; 60 (38%)

Gender
Male: 90 (36%0)
Female: 72 (44%)

:

|

Genotypes

1: 30 (18%)

3: 126 (78%)

1:3 (2%)
Untypable: 3 (2%)

Sofosbuvir Treatment |

l

1

RVR achieved at § Weeks
+ve RVE: 9 (6%)
-ve RVR: 153 (94%)

l

SVR achieved at 12 Weeks
+ve SVR: 4 (3%)
-ve SVR: 138 (97%)

Figure 1.  Showing baseline characteristics of chronic hepatitis C patients

Table 1.

Gender wise effect of SOF therapy on chronic hepatitis C patients

RVR achieved (%)

SVR achieved (%)

Gender Frequency (%)
+ve -ve +ve -ve
Male 90(100) 6(7) 84(93) 3(3) 87(97)
Female 72(100) 3(4) 69(96) 1(1) 71(99)
Total 162(100%) 9(6%) 153(94%) 4(3%) 158(97%)
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Table 2.  Age wise effect of SOF therapy on chronic hepatitis C patients
RVR achieved (%) SVR achieved (%)
Age Frequency (%)
+ve -ve +ve -ve
<30 24(100) - 24(100) - 24(100)
31-40 33(100) - 33(100) - 33(100)
41-50 45(100) 2(4) 43(96) 1(2) 44(98)
>50 60(100) 7(12) 53(88) 3(5) 57(95)
Total 162(100%) 9(6%) 153(94%) 4(3%) 158(97%)
Table 3. Genotype wise effect of SOF therapy on chronic hepatitis C patients
RVR achieved (%) SVR achieved (%)
Genotype Frequency (%)
+ve -ve +ve -ve
1 30(100) 2(7) 28(93) 2(7) 28(93)
3 126(100) 1(1) 125(99) - 126(100)
4 3(100) 3(100) -- 1(33) 2(67)
Untypable 3(100) 3(100) - 1(33) 2(67)
Total 162(100%) 9(6%) 153(94%) 4(3%) 158(97%)
Adverse effect were also observed in chronic Patients age were an important factor, to check the

hepatitis C patients during 24 weeks of sofosbuvir therapy.
Out of 162 chronic hepatitis C patients, the most common
adverse effect 135(83%) were fatigue, 99(61%) had Nausea,
105(65%) had diarrhea, 84(52%) had a headache, 132(81) had
muscle spasm and 90(55%) had Insomnia (Figure 2).

4, Discussion

The research was conducted in Peshawar, Khyber
Pakhtunkhwa, Pakistan, to evaluate the efficacy of sofosbuvir
treatment on chronic hepatitis C patients. A total of
162(100%) patients were enrolled in this study after detecting
positive HCV Quantitative PCR of every individual. Gender-
wise effects of SOF therapy were also studied. RVR was
obtained in 94% of patients, whereas SVR was achieved in
97% of patients. Only 4(3%) patients did not achieve SVR out
of 162 patients in which 3(3%) were male and 1(1%) were
female. A High rate of EVR 99% and ETR 98.7% were also
achieved in patients which are treated with sofosbuvir and
ribavirin therapy (Jameel, Waheed, Malik, & Durrani, 2018).
A clinical trial by Zeuzem et al., (2014) also shows 85% of
SVR in hepatitis C patients using DAA therapy. Our results
were also similar to Akhter et al., 2016 who administered
DAA therapy and achieved 96.5% ETR at 24 weeks. SVR12
was attained in 98.6% of all patients investigated; whereas
females had a better SVR12 than males, and the majority of
relapsers were males, this difference is not clinically
significant (Akhter et al., 2016). Similarly, several
investigations have shown that female sex and less hepatic
fibrosis are independently linked to higher SVR rates. In
addition, fertile women with genotypes 2 or 3 have a greater
therapeutic response (Conjeevaram et al., 2006; Floreani et
al., 2011; McHutchison et al., 2009; Roberts et al., 2010; Saif-
Al-Islam et al., 2020). These investigations, however, have
been predicated on interferon therapy. Yang et al., on the
other hand, observed SVR be high in patients receiving DAA
therapy regardless of age, gender, or degree of hepatic fibrosis
(Yang et al., 2019).

RVR and SVR rate among chronic hepatitis C patients, they
are categories into different age group; <30, 31-40, 41-50, and
>50. During the treatment patient having age less <30 and 31-
40 received RVR at 8 weeks’ therapy and only 2(4%) patients
and 7(12%) patients from 41-50 age and >50 age group were
detected positive. SVR were also checked after 12 weeks of
therapy. 44(98%) from 31-40 and 57(95%) patients from age
group >50 were detected negative and Only 1(2%) from group
31-40 and 3(5%) from age group >50 were detected positive
during 12 weeks’ therapy. The result of our study is also
similar to Aziz et al., 2012 showing the highest SVR and ETR
rate in both 8 and 12 weeks of treatment at <30 and 31-40 age
group (Aziz, Raza, Waheed, Gill, & Gill, 2012). A recent
study also found that the age of a woman is a significant factor
in determining responses to treatment. Women under the age
of 40 have a better response to therapy than women over the
age of 40 (Fried, Shiftmman, & Reddy, 2002). According to
Tacke et al., being > 70 years old is a factor in poor SVR
prognosis (73 percent, P = 0.26) (Tacke, Gunther, &
Buggisch, 2017). SVR rates of 92.3 percent were observed in
the HCV-TARGET investigation, which had a mean patient
age of 59.0 years, (Welzel, Nelson, & Morelli, 2016), and
high SVR rates of 97.0 percent (Ahn, Lim, & Lee, 2016) and
93.0 percent were reported in Asian studies with average
patient ages of 55 (Backus et al., 2015).

The effect of sofosbuvir therapy were also checked
in chronic hepatitis C patients having different genotypes.
Different RVR and SVR were shown by different genotypes
during treatment. In total 162 patients, 126(78%) patients have
hepatitis genotype 3. A high rate of RVR 99% at 8 Weeks and
SVR 100% at 12 weeks were achieved by patients having
hepatitis C genotype 3. A total of 30(18%) out of 162 patients
have hepatitis C genotype 1 of which 28(93%) have negative
of RVR and SVR at 8 and 12 weeks of therapy, while only
2(7%) have positive EVR and ETR. 3(100%) patients from
genotype 4 and untypable genotype have positive RVR at 8
weeks of therapy while negative and high rate of SVR 2(67%)
were achieved at 12 weeks of sofosbuvir therapy. Only
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Figure 2. Adverse effect in chronic hepatitis C patient using Sofosbuvir therapy

1(33%) show positive RVR and SVR in both genotype 4 and
untypable genotype. A similar study was conducted in Egypt
by Doss et al., 2015 shows SVR 12 of HCV genotype 4
patients. In HCV genotype 2 patients treated with sofosbuvir
and ribavirin in Japan, SVR12 was 90.4 % (Kanda, &
Moriyama, 2017). A recent study shows the consistent result
of our study which has 279 (91.8%) patients from HCV
genotype 3, 23 (7.6%) patients from HCV genotype 1 and 2
(0.7%) patients from other HCV genotypes. Out of 279 HCV
genotype 3 patients, 276 (98.92%) achieved both EVR and
ETR. While all the 23 HCV genotype 1 patient achieved EVR
and 22 patients achieved ETR. Two patients with other HCV
genotypes achieved both EVR and ETR (Jamil, Waheed,
Malik, & Durrani, 2018). Similar studies also show a high rate
of EVR and ETR among the patients which 3a and 3b
hepatitis C genotype using Sofosbuvir therapy (Wei et al.,
2018; Huang et al., 2019).

Adverse effect related to hepatitis C patients during
the end of sofosbuvir therapy were also observed. Patients
complain of different adverse effect with 12 weeks of
treatment. Out of 162 chronic hepatitis C patients, the most
common adverse effect 135(83%) were fatigue, 99(61%) had
Nausea, 105(65%) had diarrhea, 84(52%) had headache,
132(81) had muscle spasm and 90(55%) had Insomnia. The
result of recent studies is also consistent with our findings
showing adverse effects like fatigue, insomnia, headache,
muscle spasm and nausea in chronic hepatitis C patients while
using DAA therapy (Foster et al., 2015; Gayam et al., 2018).

5. Significance Statement

In systematic studies, modern molecular approaches
should be done on the effect of Sofosbuvir therapy in chronic
hepatitis C patients to know about their effect on different
genotype of hepatitis C virus and its correlation with hepatitis
C Viral Load. The current study suggests that shortening HCV
therapy may be achievable and should be investigated further.
Before using SOF therapy, it is necessary to have a clear
understanding and knowledge of SOF therapy.

6. Conclusions

The current study reveals that high RVR rate of
94% were obtained by shortening the SOF therapy's treatment
up to 8 weeks. Only a few patients did not receive RVR which

has a high viral load and has 1, 3 genotypes. High SVR rates
of 97% were achieved during 12 weeks of sofosbuvir
treatment. In the current study, patients with HCV infection in
Pakistan responded well to sofosbuvir treatment, irrespective
of their treatment history, genotype, age, or viral level. We got
a 97% response rate at the end of the treatment. It is also
concluded from the current study shortening the treatment
duration of sofosbuvir therapy up to 8 weeks is as impressive
and possible. The current study also concludes that the
treatment of HCV patients in Pakistan, the Sofosbuvir
medication is very successful, safe, and cost-efficient.

The limitation of the present study is the low sample
and resources. So further study in detail and of sample is
needed to explore sofosbuvir effect in Pakistani population.
Before using SOF treatment, patients need adequate
knowledge and awareness.
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