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Abstract

The present study was aimed to assess the molecular epidemiology of Hepatitis C Virus
(HCV) genotypes and viral load (VL) of HCV infected patients. A total of 261 anti-HCV
positive patients were enrolled for VL analysis using COBAS AmpliPrep/COBAS TagMan
HCV and Abbott Real Time HCV Genotype Il Assay Kit to determine the genotypes. The
data demonstrated that 60.15% (n=157) samples were from females and 39.85% (n=104)
from male patients. Serum markers such as Bilirubin, SGPT, PT, APTT, and a-fetoproteins
were analyzed by commercial kits and Cobas-C 501, Sysmex Ca500 and Cobas-C 601
automatic analyzers as per manufacturer’s guidelines. All patients were above 15 years age
and their mean age was 39 years. Male to female ratio was 0.66% (104/157). Age-wise
ddistribution revealed that 31-45 years age group comprised majority of the patients, whereas
lowest number belonged to age group 61 and above. HCV genotyping data revealed five
different genotypes/subtypes. Genotype 3a was most frequent accounting 76.24% (n=199)
followed by Genotype la (2.29%), 1b (2.68%), 2a (4.98%). Moreover, 13.79% (n=36)
samples revealed untypable genotype. Subtype 1b had highest mean VL of 6.84 log10 1U/ml
among all other genotypes. The data of serum markers analysis revealed a slight fluctuation
but appeared under the normal range. However, Bilirubin was slightly lower in Genotype 1a
as compared with other genotypes while elevated a-fetoprotein was found in patients infected
with untypable genotypes. In summary, Genotype 3a was predominant genotype throughout
Sindh and subtype 1b had highest viral load compared with subtypes 3a and 2a.

Keywords: Genotyping; Hepatitis C; HCV; Prevalence; Serum markers

Introduction

Hepatitis C virus (HCV) is major cause of
hepatitis C with significant clinical
problems in  humans  worldwide.
Comprehensive  knowledge of HCV
genotypes is essential to understand the
clinical relevance as the effectiveness of
treatment and vaccine development are
impacted by genotypes and subtypes. A
great genetic variability in HCV has been
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reported regionally [1]. Moreover, spread
of HCV has been shown to occur through
blood transfusion and parenteral exposures
with contaminated medical equipments [2,
3]. HCV has a single stranded positive
polarity genome of 9.6 kb. It has a single
open reading frame encoding a polyprotein
encompassing 10  mature  proteins
including  three  structural  proteins
annotated as C, E1, E2 and seven
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nonstructural proteins including p7, NS2,
NS3, NS4A, NS4B, NS5A, NS5B.
Moreover, two  highly  structured
untranslated regions are flanking the open
reading frame which is responsible for
regulating the translation and replication of
the viral genome [4, 5]. At least six major
HCV genotypes and hundreds of the
subtypes have been reported across the
world [6]. The clinical management of
infection, response rate to anti-viral drugs
and the vaccine development has been
associated with the genetic variation in
viral genome leading to distinct HCV
genotypes and subtypes [7]. The patients
infected with different genotypes respond
differently to antiviral therapy especially
alpha interferon, thus, both the genotype
involved in infection and the viral load can
be predictors of the therapeutic outcome
and sustained virological response [8]. It
has been shown that patients infected with
HCV  genotype-2 and  genotype-3
demonstrated a sustained virological
response to anti-viral treatment as
compared with the patients infected with
HCV genotype-1 [8]. Since the genotype
has an important role in treatment and
clinical management of infection,
genotype must be determined prior to
commencing standard interferon / antiviral
therapy. Molecular epidemiological studies
have demonstrated a great variation in
genotype distribution by geographical
location. Three HCV genotypes 1, 2, and 3
have worldwide distribution throughout
Australia, Europe, USA and East Asia
including Japan, Taiwan, Thailand, and
China, while the geographic distribution of
other genotypes is restricted to respective
localities [9, 10, 11]. HCV-la and 1b
subtypes are predominantly distributed in
the United States of America and Europe
while HCV subtype 1b is most prevalent in
Japan[12]. Genotypes 2a and 2b have been
reported from North America, Europe, and
Japan and genotype 2c is prevalent in
northern Italy [12, 13]. Genotype 4 is the
most prevalent in Central Africa, Middle
East and Egypt [14, 15]. HCV-5 and HCV-
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6 genotypes are predominantly found in
South Africa and South East Asia,
respectively [16]. Studies on molecular
epidemiology and clinical relevance
regarding HCV and its genotypes and
subtypes in Pakistan are scarce especially
from Sindh [17, 18]. A previous study by
Pathan et al, 2019, demonstrated that
genotype 3 was most prevalent followed
by 1b subtype in Hyderabad, Sindh [19]
However, no recent study on clinical
relevance of various HCV genotypes is
available  from  Hyderabad, Sindh.
Therefore, this study was designed to
assess the clinical relevance and molecular
epidemiology of HCV  genotypes
circulating in Sindh.

Materials and Methods

A cross-sectional prospective study was
conducted at Institute of Microbiology,
University of Sindh, Jamshoro for the
period of 7 months from February 2017 to
August 2017. This study was approved by
the advanced studies and Research Board
(AS&SB), University of Sindh, Jamshoro.
The samples were collected from HCV
patients belonging to different cities of
Sindh who were attending the Civil
Hospital Hyderabad and Diagnostic and
Research Laboratory Hyderabad, Sindh.
The information regarding age, sex,
clinical history, and birth were obtained
from each participating patient, with their
consent. A total 261 samples were
collected by convenient/standard sampling

technique. All patients who vyielded
positive anti HCV antibodies were
included in the study. HCV negative

patients were excluded. HCV viral load
was measured using COBAS
AmpliPrep/COBAS TagMan HCV Test.
Briefly, 200ul of serum samples were used
to extract HCV viral RNA using viral
RNA extraction kit as per manufacturer’s
instructions (Qiagen). PCR positive HCV
samples were further analysed for HCV
genotyping using HCV  genotyping
protocol with Abbott Real Time HCV
Genotype 1l Assay Kit as per protocol
supplied by the manufacturers. Briefly,
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three sets of PCR primers one set targeting
the sequence within the 5’UTR, the second
primer set used to amplify the NS5B
region of genotype 1a and the third primer
set to amplify the NS5B region of
genotype 1b were used. Commercially
available kits (SGPT Kit) and automatic
chemistry analyzer (Cobas-C 501) were
used to analyze biochemical markers such
as SGPT and Bilirubin analysis and
Automatic Analyzer Sysmex Ca 500 was
used for PT and APTT. Analyzer 501 was
used for albumin, Cobas — C 601 was used
for a-Fetoprotein. The data were analyzed
using the Microsoft Excel 2010. All
presented quantitative data are means +
standard deviations.

Results
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A total of 261 samples were analysed for
HCV viral loads and genotyping. The
patients belonged to 13 different cities of
Sindh, wherein highest number of samples
was collected from Hyderabad (57.85%)
and lowest from Pano Aqail (0.38%). All
patients were above 15 years in age. All
HCV positive samples were analysed
based on age and gender (Figure 1).
Majority of the samples 60.15% belonged
to females whereas 39. 85% were from
male subjects. Females patients were more
affected in all age groups. However, age
group 31-45 vyears comprised highest
number of patients followed by 46-60
while the age group 61 and above had
lowest number of patients.

20

22.22

Male m Female

16.86 16.86)

15

9.96
10

% distribution

16.86

11.49

1.92 L

15-30 31-45

46-60 61 and above

Age groups in years
Figure 1. Graph demonstrating the age and gender wise distribution of samples

Distribution of HCV genotypes

The HCV genotyping data revealed five
different genotypes/subtypes in which the
genotype 3a was most frequent genotype
infecting 76.24% (n=199) of the patients.
The second most common variety found in
this study was untypable 13.79% (n=36).
The prevalence of other genotypes
included: Genotype la (2.29%), 1b
(2.68%), 2a (4.98%) (Figure 2). Whilst
three genotypes namely 4, 5 and 6 and
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their subtypes were not identified from any
samples investigated in this study.
Association of HCV genotypes with viral
load

Viral Load analysis revealed that patients
infected with HCV subtype 1b had higher
VL (mean VL 6.84 log10 IU/ml) followed
by subtype 3a and 2a (Figure 3).
Generally, the genotype 1b has worldwide
distribution. Previous studies have shown
that genotype 1b is associated with higher
viral loads, lower response to interferon
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treatment and more severe clinical

manifestations, In the present study,

although  Genotype 1b was not
ut

13.79%

1a

2.30%
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predominant genotype, its mean VL was
highest among all genotypes investigated
which is consistent with published data.
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Figure 2.
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Graph demonstrating the prevalence of HCV genotypes/subtypes.
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Figure 3. Graph showing the Genotype-wise Viral load analysis of the infected patients

HCV Genotype-wise serological marker
analysis among HCV positive samples

Biochemical analysis of HCV positive
serum samples was conducted to identify
the association / clinical relevance with
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HCV genotypes. Several biochemical
parameters including Bilirubin, SGPT, PT,
APTT, Albumin and o-fetoprotein were
assessed and analyzed. The data revealed
that almost all parameters demonstrated a
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little fluctuation, but they were in the
normal range. However, Bilirubin was
slightly lower in Genotype 1a as compared
with other genotypes while elevated ao-

fetoprotein was found in serum of patients
infected with untypable genotypes (Table
1).

Table 1. HCV genotypes and their association with serum markers among HCV

patients
Biochemical | Genotype la Genotype 1b Genotype 2a | Genotype 3a Genotype UT
Markers (n=6) (n=7) (n=13) (n=199) (n=36)
Bilirubin 0.42 £0.049 0.8 +0.662 0.7+ 0.767 0.68 £ 0.592 0.6+ 0.614
SGPT 37.5+7.778 415+ 1732 | 36.5+£5.0479 | 382+ 4504 | 365+ 4.116
PT 157+ 2.217 142+ 2217 154+ 1988 | 153+1.771 14.9+1.910
APTT 335+ 0.707 33.0 £1414 | 338+ 1.345 | 34.05+1.820 | 34.0+ 1.617
Albumin 3.48+ 0.355 3.5 £0.350 3.0 £0.508 3.5+0.410 3.7+ 0.396
o 56 + 6.160 | 6.8 + 6.965 2.11+0.262 39 +3461 | 94 + 3814
fetoprotein

Discussion

The present study reports the molecular
epidemiology of the HCV genotypes and
their influence on viral loads among HCV
infected patients from Sindh. Anti-HCV
positive patient’s serum was used for VL
analysis followed by genotyping analysis
to determine the frequency of genotypes
circulating at Sindh. A few of the studies
have been carried out in Sindh, regarding
the genotype distribution; however, no
recent study has focused on viral load
analysis and its association  with
genotypes. The data demonstrated that
females were higher (60.15%) than that of
male (39.85%) patients. Among the HCV
patients, Genotype 3a accounted for
76.25% of the total infected patients.
These results are consistent with one of
our recent report that genotype 3 was most
prevalent  genotypes circulating at
Hyderabad, Sindh [19] as well as with
other previously published reports across
Pakistan demonstrating that the genotype 3
is more common in Pakistan . The second
most common subtype in this study was 2a
followed by 1b and la. Detection of HCV
genotype and the viral loads have
paramount importance as they aid in
prediction of therapeutic outcomes among
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patients treated with antiviral therapy i.e.
interferon plus ribavirin. The patients
infected with genotype 1 have been
reported to demonstrate higher VL as
compared to those patients infected with
genotypes 2 and 3 [20, 21]. The present
study has shown that the patients infected
with genotype la yielded higher VL as
compared to genotype 2 and 3. Our finding
are in agreement with published data [22],
however a Chinese study has reported that
besides Genotype 1, the genotype 6 was
also significantly associated with higher
VL as compared to genotype 2 and 3 [23].
Conclusion

In  summary, five different HCV
genotypes/subtypes were found circulating
in the Sindh. Females were higher than
male patients infected with HCV and the
most commonly affected age group was
31-45 years age. HCV genotype 3a was
highly prevalent followed by 2a, 1b and
l1a. Viral load analysis revealed highest VL
in patients infected with subtype 1b.
Periodical surveillance of HCV genotypes,
VL analysis and effective therapeutic
options for designing the best preventive
strategies for HCV infections are needed
for clinical management of HCV.
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