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ABSTRACT: Background: Hepatitis C virus (HCV) has been recognized
as one of the main causes of chronic liver disease worldwide. It causes
chronic hepatitis, which can progress to liver cirrhosis and hepatocellular

carcinoma. HCV has different genotypes that can vary in pathogenicity and
impact treatment outcomes. Identifying HCV genotypes is very important in
selecting antiviral therapy, dose adjustment of antiviral drugs, determination
of duration of treatment, and follow-up of the treatment response.
Objectives: To determine the genotype of HCV in HCV-positive patients.
Materials and Methods: We included 100 anti-HCV-positive patients.
HCV RNA (Ribo Nucleic Acid) identification and HCV genotyping assays
of the positive specimens were performed by Real-Time Polymerase Chain
Reaction (PCR). Results: Of the 52 HCV RNA-positive cases, Males were
more preponderant than females, and the were years. Genotype 3 (h = 40;
76.9%) accounted for the highest number of cases, was only present one case
(n = 1; 1.9%), while genotype 4 could not be detected at all was found to be
genotypes in the Western part of Uttar Pradesh. Genotype 4 was not detected
in any positive cases. ldentifying HCV genotypes is important for the
optimum management of chronically infected HCV patients.

INTRODUCTION: Hepatitis C virus is one of the
primary factors that result in chronic liver disorders
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Amongst the primary reason for hepatocellular
carcinoma, HCV infection accounts for 20% of all

Amongst people had acute hepatitis after a blood
transfusion were the first to be diagnosed with non-
A along with non-B hepatitis 2. Post-transfusion
hepatitis is caused most often by Hepatitis C Virus.
All across the globe, hepatitis is a major concern
for medical professionals. It is estimated that 300
million individuals throughout the globe have HCV
infection.
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instances of acute hepatitis as well as 85% of all
cases of chronic hepatitis 3. Approximately 0.5-2%
of the global population is infected, with 1V drug
users and hemophiliacs being the most vulnerable *.

The number of people suffering from chronic
hepatitis C infection is approximately 58 million,
with an additional 1.5 million being infected
yearly. Hepatocellular carcinoma and Cirrhosis
accounted for most of the anticipated 290,000
hepatitis C-related deaths in 2019 *. It is believed
that between 10 and 15 million individuals in India
are living with HCV, and 350,000 people in the
country die yearly from liver disorders caused by
HCV > ® On World Hepatitis Day in 2021, the
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WHO (World Health Organization) highlighted the
urgency of hepatitis eradication with the subject
"Hepatitis Can't wait,” with the goal of eradicating
the disease by 2030 *. HCV is a 50nm, single-
stranded, positive Ribonucleic Acid (RNA) virus
that is part of genus Hepacivirus (derived from the
Greek word hepatos, hepar, liver) ’. The RNA
genome contains around 9600 nucleotides and
encodes a polypeptide precursor with 3000 amino
acids. The genome's 5' and 3' ends are flanked by
non-coding regions. Both structural (envelope E1,
along with E2, core) and non-structural proteins are
generated from the polyprotein precursor by co-
translational processing by host signal peptidases
(NS5B, NS5A, NS4B, NS4A, NS3, NS2, and
NS1). Similarly, the protein p7 seems to have a not
structural role °.

Genome sequencing has shown remarkable
diversity in the HCV virus. To test for HCV, most
labs focus on the virus's 5' Untranslated Region
(5'UTR), a highly conserved area across different
HCV isolates. However, this area also includes
genotypically variable sequences which formerly
allowed the virus to be divided into 6 classical
genotypes; these classifications have now been
modified to account for seven primary genotypes
that vary from one another by more than 30% in
nucleotide sequence. These genotypes (1 to 7)
Show different concern and their worldwide
distribution, transmission, and disease progression
910 several molecular biology tests are available
for detecting and analyzing HCV-RNA (Hepatitis
C virus ribonucleic acid). Almost all available
commercial techniques use PCR (Polymerase
Chain Reaction) and aim for the same 5'UTR
region. Both detection and analysis of viral loads
benefited from the development of real-time PCR
tests *'. Millions of individuals likely live with
hepatitis C in India, but the nation lacks reliable
statistics on the disease's prevalence. In the absence
of a comprehensive HCV monitoring system, the
true prevalence of HCV-related liver disorders in
India remains unidentified. This research aimed to
determine how HCV genotypes were distributed
among HCV-infected patients treated in rural
Indian tertiary care hospital.

MATERIALS AND METHODS:
Study Design: This prospective cross-sectional
study involves purposive and convenient sampling.
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The study was conducted between January 2017
and June 2018. The Institutional Ethics Committee
approved the study with Clearance Code:
148/2017.

Selection of Patient: The patients admitted to the
clinical departments or attending Outpatient
Departments at the study site and undergoing
laboratory tests for Hepatitis C as part of routine
preoperative screening or for diagnostic purposes
were included in the study after prior consent.
However, the patients with Hepatitis B Virus or
HIV infections, and those on antiviral treatment for
HCV infection, were excluded from the study.

Methodology: 5ml of blood sample was collected
in a plain vial with proper aseptic. The serum was
separated by centrifugation for serological analysis,
and the remaining serum was stored at -20°C for
Real-Time PCR and genotyping analysis.

All samples were tested for anti-HCV antibodies by
immunochromatography-based rapid diagnostic
test (RDT) using ASPEN HCV® (Aspen
Diagnostics Pvt. Ltd., Delhi, India) cards as per
manufacturer’s instructions. All the blood samples
reporting positive by HCV RDT were further
subjected to Anti-HCV ELISA Qualisa HCV™
(Qualpro Diagnostics, Goa, India) as per the
manufacturer’s instructions for further
confirmation. The samples reporting positive by
both tests were further subjected to HCV RNA
detection and HCV genotyping. For HCV RNA
detection and genotyping, 100 samples were
selected randomly from the ELISA-positive cases.
These samples were subjected to genotype
determination by real-time PCR by Geno-Sen’s
HCV Genotyping 1/2/3/4 Real-Time PCR Kit
(Genome Diagnostics Pvt. Ltd. Himachal Pradesh,
India). The HCV RNA was extracted from the
serum sample using PurelinkTM Viral RNA Mini
Kit per the manufacturer’s instructions (Invitrogen
by Thermo Fisher Scientific India Pvt. Ltd.,
Mumbai, India). HCV RNA was extracted from
200l serum and eluted with 60pul sterile RNAase-
free water. In HCV RNA positive samples,
genotyping of HCV was done by performing the
real-time PCR by using Geno-Sen’s HCV
genotyping 1/2/3/4 Real-Time Polymerase Chain
Reaction kit (Genome Diagnostics Pvt. Ltd.
Himachal Pradesh) as per manufacturer’s protocol.
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The Geno-Sen’s HCV Genotyping PCR Reagents
constitute a ready-to-use system for the detection of
HCV genotypes 1/2/3/4 using PCR instrument
(7500 Fast Dx PCR Instrument, Applied
Biosystem™ Thermo Fisher Scientific India Pvt.
Ltd., Mumbai, India). The software analyzed data
generated in the PCR according to the
manufacturer’s instructions.

RESULTS: 100 Anti-HCV ELISA positive
samples were subjected to genotype determination
by Real-Time PCR. Out of 100 seropositive

E-ISSN: 0975-8232; P-ISSN: 2320-5148

samples, HCV RNA was detected in 52 (52%)
samples. Among the HCV-positive patients (52), in
whom HCV RNA was detected, 29 (55.76%) were
males while 23 (44.23%) were females, with male-
female ratio of 1.26:1.

HCV-infected patients were categorized into four
age groups. Analysis of the association between
patients’ age group and HCV positivity revealed
that the maximum number of cases belonged to the
age group of 31-50 years, illustrated in Table 1.

TABLE 1: DISTRIBUTION OF AGE AMONG THE HCV RNA POSITIVE AND NEGATIVE CASES

Age group (years) Positive (n=52)

Negative (n=48) Total (n=100)

0-18 3 (5.8%)
19-30 13 (25%)
31-50 19 (36.53%)
>50 17 (32.7%)

3 (5.8%) 6
18 (37.5%) 31
18 (37.5%) 37
9 (18.75%) 26

HCV RNA-positive samples were subjected to
genotype determination by Real-Time PCR.
Genotype 3 was the commonest type observed in
40 (76.92%) cases followed by genotype 1 in 11
(21.15%) cases, as seen in Table 2.

TABLE 2: DISTRIBUTION OF DIFFERENT HCV
GENOTYPES

3 was detected in 30.8% of cases, followed by
genotype 1 (5.8%) and genotype 2 (1.52%) Table
4,

TABLE 4: AGE-WISE DISTRIBUTION OF HCV
GENOTYPES AMONG THE HCV RNA-POSITIVE
CASES

Genotype Distribution (n=52)
Genotype 1 11 (21.15%)
Genotype 2 1 (1.92%)
Genotype 3 40 (76.92%)
Genotype 4 00

Distribution of genotypes among the genders
reveals that Genotype 3, being the commonest in
both genders, was identified in 24 (82.75%) males
and 16 (69.5%) females. Please refer to Table 3 for
the gender-wise distribution of all 3 genotypes.

TABLE 3: DISTRIBUTION OF HCV GENOTYPES
AMONG HCV-POSITIVE PATIENTS

Gender Genotype 1  Genotype2  Genotype 3
Male 4 (13.8%) 1(3.44%) 24 (82.75%)
(n=29)
Female 7 (30.43%) 00 16 (69.5%)
(n=23)
Total 11(21.1%) 1(1.9%) 40 (76.9%)

We also studied HCV genotype distribution in
different age groups— 0-18 years, 19-30 years, 31-
50 years, and >50 years.

In all these age groups, Genotype 3 was the most
common genotype. In the age group of 31-50 years,
which were commonly affected by HCV, genotype
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Age-group  Genotypel Genotype2 Genotype 3
(in years)
0-18 1 (1.92%) 0 2 (3.84%)
19-30 3 (5.8%) 0 10 (19.23%)
31-50 3 (5.8%) 1 (1.52%) 16 (30.8%)
>50 4(7.7%) 0 12 (23.07%)
Total 11 1 40
DISCUSSION: The distribution of HCV

genotypes varies substantially in different parts
globally. HCV genotype should be correctly
determined before initiation of treatment, as it
determines the appropriate selection of antiviral
drugs, the duration of treatment, the dose of the
drug, and the viral monitoring procedure and
prediction of prognosis **. A study in Serbia
showed that genotype 1 (A and B) was the most
prevalent genotype with a distribution of over 60%,
followed by genotype 3 *°. Genotype 4 is mainly
seen in Egypt and the Middle East and genotype 6,
earlier restricted to the Southeast Asian countries,
is being increasingly reported in India, *® with
genotype 3 being predominant in the northern,
eastern, and western regions. Genotype 3 has also
been reported as the commonest genotype from the
neighbouring countries of Nepal and Pakistan.
Increased prevalence of genotypes 4 and 6 have
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been noted in certain regions of India *’. Genotype
4 is found in patients from Southern India,
especially those in Andhra Pradesh and Tamil
Nadu. Genotype 6 is prevalent exclusively in
patients from North-Eastern parts of India *°.
Another study showed that genotype 1 was the
most dominant HCV genotype, followed by
genotype 3, genotype 6, genotype 2, genotype 4,
and genotype 5 '®. A study from North India
showed genotype 3 as the commonest type
(61.2%), followed by genotype 1 (29%) and
genotype 2 (9.6%), respectively '’. This data
corresponds to our results. In our study, the most
common genotype detected was genotype 3
(76.9%), followed by genotype 1 (21.1%) and
genotype 2 (1.92%) referenced in Table 4.
Christdas J et al., stated HCV genotype 3 as the
predominant genotype (63.85%), followed by
genotype 1 (25.72%) in India. Genotypes 4 (7.5%)
and 6 (2.7%) appear to be somewhat
geograghically restricted in their distribution within
India *°.

A recent study from Mumbai revealed that
genotype 3 is the most frequent genotype, followed
by genotype 1b in HCV-infected patients .
Another study showed that genotype 3a (68.07%)
was the most common genotype, followed by
genotype la (25%) and 1b (2.9%) 2. It has been
reported that the distribution of HCV genotype
varies with age. A study from Pakistan showed
genotype 1 seen more commonly in younger
patients, while genotypes 2 and 3 were more
prevalent in older patients %.

Another study from North India, Delhi showed a
higher percentage of genotype 3(38.7%) in the age
group 18-40 years, followed by genotype 1(19.3%)
and genotype 2(6.5%). In the age group of 41-60
years, genotype 3 and genotype 1 were 19.4% and
6.4%, respectively. There is a piece of evidence
suggesting that different types of HCV genotypes
may be associated with different transmission
routes **. Our study showed the highest distribution
of genotype 3 (30.8%) in the age group of 31-50
years, favored by the exposure of this population to
the environment, workplace, and other factors
likely to transmit infectious diseases and
conditions. Genotype 2, being the rarest, was
detected only in one case in this age group.
Genotype 1 was common in the elderly population
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of the age group >50 years (7.7%), followed by the
age group 19-50 years (5.8%), and only one case
(1.92%) in 0-18 years Table 4. We also found that
genotype 3 was predominant in both males and
females among all genotypes. The information
provided by the present study and other studies
from  different regions provides relevant
information to physicians in clinical decision-
making to determine the correct treatment, the
duration of treatment, the dose of the drug, and the
viral load monitoring and prediction of prognosis.
Infection with genotype 1 is reportedly associated
with more severe liver disease and has a more
aggressive course than other HCV genotypes.
Improved treatment response rates have been
observed with genotypes 2 and 3, compared to
genotypes 1 and 4 %%, Such epidemiological studies
and trend analysis are also important to document
in the wake of the licensure of the newer generation
of directly acting antiviral drugs for HCV. In
addition, this epidemiological information may also
help in vaccine development strategies *°.

CONCLUSION: In the present study, we detected
the most common genotype as genotype 3 followed
by genotype 1 and genotype 2. Genotype 2 could
be detected only in one case, while genotype 4 was
not. This study showed a higher percentage of
genotype 3 in the age group 31-50 years followed
by >50 years, 19-30 years, and age group 0-18
years. Genotyping of HCV has become important
in treating infection, monitoring the disease
progression, and epidemiology studies.

The World Health Organisation aims to eradicate
HCV by 2030 (World Hepatitis Summit 2017). Our
study provides comprehensive data for HCV
epidemiological research. It is very important to
Educate and create awareness amongst the
population about the virus and its modes of
transmission, disease progression, and methods of
prevention of the acquisition of viruses. This could
be prevented by education, screening of blood
products, greater availability of disposable needles
and needle exchange programs for drug abusers,
proper counseling, and treatment of the affected
person, and thus may result in the reduction of
transmission of the virus.

Limitations: This study's impact and weightage are
restricted due to the small sample size.
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