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ABSTRACT

Background: Hepatitis C, caused by the Hepatitis C Virus (HCV), is the second most common form of viral hepatitis.
The geographical distribution of HCV genotypes can be quite complex, making it challenging to ascertain the most
prevalent genotype in a specific area.

Methods: To address this, a review was conducted to determine the prevalence of HCV genotypes across various
provinces and as a whole in Pakistan. The scientific literature regarding the prevalence, distribution, genotyping,
and epidemiology of HCV was gathered from published articles spanning the years 1996-2020.

Results: Genotype 1 accounted for 5.1% of the patients, with its predominant subtype being 1a at 4.38%. The
frequencies of its other subtypes, 1b and 1c, were observed to be 1.0% and 0.31% respectively. Genotype 2 had a
frequency of 2.66%, with the most widely distributed subtype being 2a at 2.11% of the patients. Its other subtypes,
2b and 2c, had frequencies of 0.17% and 0.36% respectively. The most prevalent genotype among all isolates
was 3 (65.35%), with the most frequent subtype being 3a (55.15%), followed by 3b (7.18%). The prevalence
of genotypes 4, 5, and 6 were scarce in Pakistan, with frequencies of 0.97%, 0.08%, and 0.32% respectively.
The prevalence of untypeable and mixed genotypes was 21.34% and 3.53% respectively. Estimating genotypes
proves to be a productive method in assisting with the duration and selection of antiviral treatment. Different
HCV genotypes can exhibit variations in their response to specific antiviral treatments. Different genotypes may
have distinct natural histories, including variations in disease progression and severity. Some genotypes may lead
to more rapid liver damage, while others progress more slowly.

Conclusions: This information can guide screening and testing strategies, helping to identify individuals at higher
risk of developing severe complications. Studying the distribution of HCV genotypes in a population can provide
valuable insights into the transmission dynamics of the virus.

* Corresponding authors.

E-mail addresses: 20110700169@fudan.edu.cn (A. Habib), hdmcoutinho@gmail.com (H.D.M. Coutinho).

https://doi.org/10.1016/j.imj.2023.11.007

Received 9 September 2023; Received in revised form 9 November 2023; Accepted 15 November 2023
2772-431X/© 2023 The Author(s). Published by Elsevier Ltd on behalf of Tsinghua University Press. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

324


https://doi.org/10.1016/j.imj.2023.11.007
http://www.ScienceDirect.com
http://www.elsevier.com/locate/imj
http://crossmark.crossref.org/dialog/?doi=10.1016/j.imj.2023.11.007&domain=pdf
mailto:20110700169@fudan.edu.cn
mailto:hdmcoutinho@gmail.com
https://doi.org/10.1016/j.imj.2023.11.007
http://creativecommons.org/licenses/by-nc-nd/4.0/

A. Habib, N. Habib, K.M. Anjum et al.

1. Introduction

Globally hepatitis C virus is the most infected health
dilemma. Hepatitis C virus belongs to the family Flaviviri-
dae and the genus Hepacivirus [1]. HCV is considered the
second most affected viral hepatitis and it is a worldwide
public health issue [2]. Hepatitis C virus has been consid-
ered hepatotropic as well as a lymphotropic viral disease
[3]. Hepatitis C is the inflammation of the liver which is
caused by the Hepatitis C virus (HCV). It is responsible
for acute as well as chronic liver infection which might
range from mild type infection which remains for a few
weeks and then become serious that is lethal to life per-
sistency. Liver cancer is also caused by the infection of
HCV. Most commonly individuals become infected with
HCV by exposure to a small volume of blood because it
is a blood-borne virus. The infection may be transmitted
through unhygienic injection, unhygienic health care sys-
tem, transfusion of infected blood and blood products, tat-
tooing, skin piercing, and sexual contact which manifests
in the blood. It is estimated that 71 million individuals get
infected with HCV infection worldwide. Statistically, sev-
eral chronically infected individuals lead to liver cirrhosis
or carcinoma [4]. In 2019, the World Health Organization
(WHO) reported that HCV caused around 290,000 deaths,
primarily from cirrhosis and hepatocellular cancer (HCC).
Globally it is also a major health issue regarding HCV in-
fection that causes liver cirrhosis and hepatocellular car-
cinoma which ultimately leads to morbidity and mortal-
ity [5]. It is estimated that 350,000 mortalities occur due
to the pathological complications of hepatocellular car-
cinoma caused by HCV worldwide [6]. It can be corre-
lated that the high mortality rate of HCV-infected peo-
ple is due to continuous and untreated HCV manifestation
which leads to the progression of HCC [7]. The major risk
factor for the progression of hepatocellular carcinoma is
the infection of HCV and genotype 1b is the most familiar
to HCC-infected individuals [8]. The occurrence of HCV
chronic infection which leads to the evolution of HCC also
depends on different host and atmospheric agents that in-
clude viral load, virus modification, alcohol intake, age
and and gender [9].

HCV prevalence in developing countries like Pakistan
has continually increased significantly with the different
risk factors like lack of awareness, unhygienic health care
system, unsafe blood transfusions, tattooing, skin pierc-
ing, unhygienic surgical instruments, and lack of medical
facilities [10]. HCV prevalence in highly affected groups
is 66% which is much greater compared to the general
group (3.13%-23.83%) and blood donors (1.05%-20.8%)
[11]. HCV is a silent infection due to early asymptomatic
infection and the infected individuals remain unsuspect-
ing but later abnormal changes in the liver enzymes cause
hepatic injury which leads to the symptomatic infection.
Hepatitis C virus is most prevalent in underprivileged
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countries as compared to developed countries due to dif-
ferent risk factors related to health care systems. How-
ever, clinical research trials are ongoing on the produc-
tion of an effective vaccine for the treatment of HCV in-
fection.

2. Molecular evolution of HCV

Hepatitis C virus is an enveloped RNA virus that was
first time identified by Choo et al. in 1989 [12]. But be-
fore this, HCV was called non-A, non-B hepatitis and be-
longed to the family Flaviviridae which also involves the
Dengue virus [12,13]. However, finally, the Hepacivirus
family for HCV was developed which has low sequence
homology in contrast to other flaviviruses [14]. The Hep-
acivirus family also includes some different hepatotropic
viruses like A, B, D, E, and G [15]. HCV genetic sequence
is a highly fluctuating genome consisting of many differ-
ent genotypes with 9.6 Kb lengths and was first identified
in 1989 [16]. These different kinds of genotypes have in-
creased the rate of mutation as modification in the align-
ment that is 1.44 x 10~3 nucleotide per position annu-
ally. Meanwhile, it has been characterized as an evolu-
tionary rate of 7.4 x 10~* nucleotide modification per
area annually for the E1 gene and 4.1 x 10~* for the
NS5B gene [17]. The genome of HCV contained a dimen-
sional single-stranded RNA molecule of positive charge.
A huge polyprotein is encoded by RNA which is approx-
imately 3000 amino acid sequences in a single constant
open reading frame (ORF) that is flanked at the 5" and 3’
ends with nontranslated regions (5’ UTR) [18]. This open
reading frame contained 3 structural genes C, E1, E2, and
4 nonstructural genes NS2, NS3, NS4, and NS5 [19]. The
genome of HCV has different mutations with different po-
sitions. Two positions of HCV envelope E2 glycoprotein
have an increased rate of mutation which are abbrevi-
ated with hypervariable positions 1 and 2. It has been
identified that 5" UTR in the HCV genome is the highly
conserved region which is why most laboratories use this
for the manufacturing of sensitive diagnostic testing HCV
RNA kits [20].

One more study observed that the RNA genome
showed significant heterogenetic variations with nu-
cleotide interchange values of 1.44 x 103 and 1.92 X
1073 per position annually [21]. Genetic variability of
HCV isolates consists of 4 levels the first one is types
with 65.7%-8.9% nucleotide sequence, the second one
is subtypes with 76.9%-80.1% nucleotide sequence, the
third and fourth is isolates and quasispecies with 90.8%-
99% nucleotide sequence. Clinically and epidemiologi-
cally HCV genome is categorized into 11 genotypes and
more than 100 subtypes assigned as 1a, 1b, 1c. etc. [22].
However, it has been observed that genotypes 7-11 of dif-
ferent strains are considered in the same group and cat-
egorized into a single genotype 6 [23]. Globally it is a
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Table 1

Province wise percentage of HCV prevalence in Pakistan.
Province Frequency Percentage
Punjab 14,825 34.13
Sindh 4339 9.99
Khyber Pakhtunkhwa 3382 7.78
Balochistan 968 2.22

major challenge for researchers and scientists to develop
an effective vaccine due to several HCV genotypes hetero-
geneity. But it is still a mystery how and when the hep-
atitis C virus was transmitted from Ape species to the hu-
man community. Moreover, HCV molecular and cellular
phenomena with host and viral factors are not completely
explored. Present identification and genotyping of HCV is
being done by using molecular cloning techniques of the
infected person’s blood serum sample [24].

3. Literature search and maps description

Scientific literature about the prevalence, distribution,
genotyping, and epidemiology of HCV was collected from
different sources of published articles from 1996 to 2020.
Published articles indexed in Scopus, Google Scholar,
PubMed, Elsevier Wiley, etc. Articles were searched by
the following keywords Prevalence, epidemiology, distri-
bution, HCV, genotypes, molecular evolution, Pakistan,
and WHO. A total of 48 articles related to the prevalence
of HCV and genotypes in Pakistan were collected which
covered all the provinces of Pakistan. Overall, 43,431 in-
fected individuals with HCV were described in these ar-
ticles. After the statistical analysis, 14,825 infected indi-
viduals were reported in the Punjab province which is
followed by Sindh with 4339, Khyber Pakhtunkhwa re-
ported 3382 Balochistan with 968, and 19,917 infected
individuals were reported from randomly different areas
of Pakistan (Table 1). The spatial distribution of HCV
genotypes was determined by Interpolation IDW analysis.
Interpolation is one of the basic approaches to measuring
epidemiological analysis. The inverse distance weighted
(IDW) method was used to measure the prevalence of
HCV genotypes in Pakistan by using Arc Map 10.5. The
zonal statistical method was applied after IDW interpo-
lation and designed spatial distribution maps within the
range. This geospatial technique is very helpful in under-
standing the spatial distribution of HCV genotypes in all
the provinces of Pakistan.

4. Prevalence of HCV and its genotypes in Pakistan

The prevalence of HCV infection is endemic in Pak-
istan; according to a recent study, the burden of the epi-
demic has increased by almost 4.7%—-6.8% [25]. Differ-
ent factors related to the increased prevalence of HCV in
Pakistan include a lack of awareness status, insufficient
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Fig. 1. Province-wise prevalence of HCV in Pakistan. KP: Khyber Pakhtunkhwa
province. Statistical analysis was conducted to determine the prevalence of HCV-
infected individuals across all provinces of Pakistan. Punjab province exhib-
ited the highest prevalence at 34.13%, followed by Sindh province at 9.99%.
The prevalence in Khyber Pakhtunkhwa province was recorded at 7.78%, while
Balochistan showed a prevalence of 2.22%.

medical facilities, and the lack of significant data. Differ-
ent studies explained the high infection rate in the dif-
ferent geographical areas and racial communities in Pak-
istan [26]. In the current review, we study more than 30
articles on the prevalence of HCV which are published in
the different indexed journals. One of the major issues is
the lack of testing facilities. That’s why many individu-
als are not screened for the anti-HCV antibodies test. Fur-
thermore, those individuals who are diagnosed with the
infection do not receive medications throughout their life.
The major challenge is the screening of HCV in remote ar-
eas where there is no facility for 60% population which is
inhabitant [27]. The results were designed according to
the data collected from different research articles. Statis-
tical analysis was performed to measure the percentage of
HCV-infected individuals in all the provinces of Pakistan.
In the current review after statistical analysis, Punjab
province recorded the highest prevalence (34.13%), fol-
lowed by the Sindh province with 9.99%. The Prevalence
in Khyber Pakhtunkhwa province (7.78%), and Balochis-
tan 2.22% was recorded, as shown in (Figs. 1 and 2). The
current review observed that limited studies have been
done in remote areas and also in Balochistan which is
the largest Province of Pakistan. There is a high-level de-
mand for the screening of the anti-HCV test to measure
the prevalence in these areas.

Globally HCV is the major viral disease of the liver
which is endemic in the community but there is no fa-
cility for data collection related to genotypes assessment
of HCV infection at a national level. Geographic distri-
bution data of HCV genotypes is the major issue in find-
ing out the most prevalent genotype in a particular area.
This study encompasses several research efforts that fo-
cused on the geographical distribution of HCV genotypes
in all the provinces of Pakistan. Pakistan shares its bor-
ders with Afghanistan and Iran to the west, India to the
east, and the Arabian Sea to the south. Given this ge-
ographical context, a substantial number of individuals
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cross the border, and there is a history of unauthorized
drug delivery from different territories. Previously, it has
been observed that lack of precautionary measures, such
as the use of unhygienic syringes, inadequate health in-
frastructure, unsafe blood transfusions, utilization of con-
taminated surgical instruments, and a lack of awareness,
are all significant risk factors contributing to the preva-
lence of HCV in Pakistan. Pakistan has 4 provinces geo-
graphically the largest province is Balochistan with the
smallest population; the second one is Punjab with the
largest population, the third is Sindh and the fourth one
is Khyber Pakhtunkhwa is the smallest province which
shares a border with Afghanistan in the west. The coun-
tries that are highly infected with HCV are significantly
involved in the modification of prevalence data by the im-
migration of individuals, especially in the high immigrant
areas.

For a more effective analysis and treatment, detailed
knowledge about the genotypes of HCV is significant, par-
ticularly about their geographical location. Many studies
have revealed a correlation between genotypes and their
geographical distribution, which helps measure the sever-
ity of the epidemic [28]. However, sequencing HCV geno-
types is a costly procedure, which poses a challenge for
assessing genotype distribution in remote areas [29]. In
the past, analyses of HCV genotypes have been conducted
in Pakistan, but few studies have focused on Balochis-
tan, which is the largest province in Pakistan. In the cur-
rent study, a total of 43,431 samples were studied from
different published articles which showed the heteroge-
neous figure of genotype distribution in different areas
of Pakistan (Table 2). Genotype 1 accounted for 5.1% of
the patients and predominated genotype 1a was 4.38%.
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Fig. 3. Frequency distribution of HCV genotypes (subtypes) in Pakistan. Mi-
crosoft Excel was employed for the analysis of genotype prevalence in Pak-
istan. Among all the isolates, genotype 3 was the most prevalent, accounting
for 65.35%. Within genotype 3, the most frequently observed subtype was 3a,
making up 55.15% of the cases, followed by subtype 3b at 7.18%.

The frequency of genotype 1b was observed at 1.0% and
1c with 0.31% of the cases. Genotype 2 contributes the
frequency of 2.66% and subtype 2a was distributed with
2.11% of the patients. Genotype 2 was observed at 0.17%
and 2c was observed at 0.36%. The most prevalent geno-
type of all the isolates was 3 (65.35%) in the most fre-
quent subtype was 3a (55.15) followed the 3b (7.18%)
(Table 3 and Fig. 3). The prevalence of genotypes 4, 5,
and 6 are rare in Pakistan with the ratio of 0.97%, 0.08%,
and 0.32%, respectively (Fig. 4). The prevalence of Un-
typeable and mixed genotype was 21.34% and 3.53%,
respectively (Fig. 5). The frequency of untypeable geno-
types was observed in only 9272 infected individuals and
the frequency of mixed genotypes was 1537 infected in-
dividuals. The current study revealed that HCV preva-
lence in hepatitis individuals is allocated predominantly
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Table 2

Distribution of HCV genotypes in previous studies of Pakistan from 1996 to 2017.
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Ref HCV genotype frequency distribution year
la 1b 1c 2a 2b 2c 3a 3b 3c 4a 4b 5 6 U Mix

[30] 1 - - - - - 13 - - - - - - 1 - 1996
[31] 4 - - 1 - - 39 - - 1 - - - - - 1997
[32] 18 - - 3 - - 171 - - - - 2 63 - - 2002
[33] 31 - - 6 - - 198 - - 1 - 7 51 6 - 2002
[34] 20 - - - - - - - - 15 - - - 64 - 2003
[35] - - - - - - 314 - - - - - - - 2002
[36] - - - - - - 8 1 - - - - - - - 2003
[37] 57 - - 8 - - - - - 36 - 6 - - 2005
[38] - - - 3 - - 62 8 - - - - - 11 - 2006
[39] - 21 - - - - 80 43 - - - - - 5 4 2008
[40] 10 - - - - - 18 - - - - - - - 6 2007
[41] - - - - 6 - - - - - - - - 2 4 2007
[42] - - 80 - - 154 - - 1220 - 46 - - 106 51 2007
[43] 280 101 5 252 - 3 1664 592 25 - - 6 4 201 161 2008
[44] 10 5 - - - - 242 19 - - - 3 - 52 9 2008
[20] 2 - - - - 14 3 - - - - 9 - 2009
[45] - 10 - - - - 107 33 - - - - - 8 50 2008
[46] - 10 - - - - - - - - - - 8 19 2009
[471 4 - - - - - 115 6 - - - - - 34 41 2009
[29] 1 - - - - - 81 - - - - - - 9 2 2009
[48] - - - - - - 8 - - - - - - 11 2 2009
[49] 8 2 - - - - 34 13 - - - - - 24 2009
[50] 2 1 2 1 - - 105 12 3 3 - - - - - 2009
[1] 12 6 1 8 - - 58 24 - - - - - 3 7 2010
[51] 678 170 49 431 48 3 12,537 1834 50 101 - 13 12 - 965 2010
[52] 9 3 - - - - 234 25 - - - - - 116 28 2011
[53] - - - 1 - 28 4 - - - 5 - - 2010
[21] 322 - - - - - 763 43 - 170 16 - 34 16 2010
[54] 1 2 - 4 1 - 11 3 - - - - - 3 - 2010
[2] 3 5 - 78 2 - 62 16 - - - - - 34 - 2010
[55] 5 - - 22 - - 18 - 9 - - - - 9 - 2011
[22] 10 - 15 - - 63 13 - - - - - 70 14 2011
[56] 1 - - - - - 17 3 - - - - - 1 1 2011
[571 3 - - - - - 15 4 - - - - - 1 - 2011
[58] 10 - - - - - 160 1 - 1 - - - 5 2013
[591 6 2 - - - 57 14 - 3 - - 2 - 2017
[2] 1 1 - - - - 80 6 - - - - - 7 2010
[54] 12 11 - 12 12 - 47 11 - - - 11 - 2011
[60] 21 14 - - - 166 8 - - - - - - 25 2011
[58] 10 - - - - - 160 1 - - 1 - - - 5 2013
[61] 109 - - 12 - - 3657 - - 5 - - - - 35 2017
[62] 15 9 - - - - 200 25 - - - - - 45 22 2017
[63] 11 - - 4 - - 45 5 - - - - - - - 2017
[64] 1 - - 5 - - 83 - - - - - - - 1 2020
[65] 9 9 - 40 5 - 355 14 - - - - 101 3 2014
[66] 136 47 - 7 - - 758 334 - - - - - 189 - 2016
[67] 26 8 - 3 2 - 714 2 - - - - 107 24 2014
[68] 47 - - - - - 395 - - 24 - - - - 6 2014

to genotype 3 in Pakistan with a ratio of 54.56% in Pun-
jab, 46.15% in Khyber Pakhtunkhwa 4.25%, and Sindh,
1.71% in the Balochistan province. After genotype 3 the
high prevalence of untypeable genotype (21.34%) was
observed which followed genotype 1(5.71%) in Pakistan
(Fig. 6 and Table 4).

Statistically, no differences were observed in terms of
gender and age, although many other studies have exam-
ined these factors. It is worth noting that epidemiological
data from developed countries like the USA have shown
a historical correlation between age and gender, primar-
ily due to a large number of young individuals addicted
to drugs [69]. According to the current epidemiological
data, genotype 3 is suggested to be the dominant geno-
type in Pakistan, with other dominant genotypes being
1 and untypeable. It was observed that the high preva-
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lence of genotype 3 allows for a better understanding of
the HCV genotype frequency in Pakistan, ultimately pro-
viding valuable knowledge for the treatment and control
of further HCV infections [46]. The treatment duration
for genotype 3 is much shorter compared to genotype 1,
and it also comes at a lower cost with fewer side effects
[70]. The predominance of genotype 3 in our community
confirms its prevalence in neighboring countries such as
China, India, Bangladesh, and Iran [30]. In Pakistan, each
genotype has several subtypes: 3 for genotype 1 (1a, 1b,
1c); 3 for genotype 2 (2a, 2b, 2¢); 4 for genotype 3 (3a, 3b,
3c, 3d); 2 for genotype 4 (4a, 4b); and genotypes 5 and
6 each have 1 subtype, indicating lower heterogeneity in
Pakistan. Genotype 1 is the second most prevalent geno-
type in Pakistan and is linked with Balochistan, which
shares a border with Iran where genotypes 1 and 3 are
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Fig. 4. Spatial distribution map of HCV genotypes/subtypes in Pakistan. The prevalence of HCV genotypes in Pakistan was assessed using the Inverse Distance
Weighted (IDW) method in ArcMap 10.5. Each map represents the prevalence of HCV genotypes/subtypes.

most prevalent [31]. A high frequency of genotypes 1b
and 3a has also been observed in China [32]. The distri-
bution of genotype 1 in our country may be influenced by
neighboring countries due to immigration patterns of lo-
cal communities. We must take serious steps to reduce the
transmission of HCV genotypes, as some, like 1a and 4a,
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are potential factors contributing to liver cirrhosis. The
frequency of untypeable genotypes (21.34%) suggests the
presence of novel genotypes in Pakistan. Afzal et al. men-
tioned that a high level of mutations in the HCV genome,
among other factors, may contribute to the emergence of
these untypeable subtypes [33]. It is now imperative to
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Table 3

Distribution of HCV genotypes and subtypes in Pakistan.
Genotype Frequency Percentage
1 all subtypes 2480 5.71
la 1906 4.38
1b 437 1.0
1c 137 0.31
2 all subtypes 1156 2.66
2a 920 211
2b 76 0.17
2c 160 0.36
3 all subtypes 28,383 65.35
3a 23,956 55.15
3b 3120 7.18
3c 1307 3.0
4 all subtypes 423 0.97
4a 360 0.82
4b 63 0.14
5 39 0.08
6 141 0.32
Untypeable 9272 21.34
Mixed 1537 3.53
Total 43,431 100
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Fig. 6. Province-wise distribution of HCV genotypes in Pakistan. All the geno-
types mentioned, from 1 to 6, are represented by U (untypeable), and M denotes
a mixed genotype. After genotype 3 the high prevalence of untypeable genotype
(21.34%) was observed which followed genotype 1(5.71%) in Pakistan.

sequence the samples with untypeable genotypes to con-
firm the presence of these novel genotypes and to analyze
their treatment requirements. Improving the methodol-
ogy for samples that were not initially assigned specific
genotypes will facilitate a more comprehensive under-
standing of HCV genotype prevalence and its evolutionary
correlation in Pakistan.

5. Genotype distribution impact on disease
management

The distribution of genotypes in a population can have
important interference with the prevention and control
of HCV for various reasons. Different HCV genotypes can
disclose variations in their feedback to specific antiviral
therapy. Some genotypes may be more resistant to certain
medications, while others may respond better. Knowing
the prevalent genotypes in a specific region allows health-
care providers to decide the most effective treatment al-
ternatives. Vaccines need to be effective against a broad
range of genotypes to be successful in preventing infec-
tion. Knowing which genotypes are most common in a
specific area prime vaccine research and development ef-
forts. Different genotypes may have coherent natural his-
tories, including imbalances in disease progression and
severity. Some genotypes may lead to more meteoric liver
damage, while others progress more slowly. Such infor-
mation can help screening and testing approaches, help-
ing to identify individuals at higher risk of developing
severe complications. Studying the distribution of HCV
genotypes in a population can provide a valuable under-
standing of the transmission dynamics of the virus. Fur-
thermore, such information can help public health offi-
cials track and respond to outbreaks, as well as implement
targeted prevention efforts. Tailoring prevention and con-
trol approaches based on genotype distribution can be
more cost-effective and efficient. If a certain genotype is
more prevalent in a particular population or region, re-
sources can be directed towards targeted interventions,
such as outreach and education campaigns. Some geno-



A. Habib, N. Habib, K.M. Anjum et al.

Table 4
Province wise frequency of HCV genotypes in Pakistan.
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Province Province wise HCV genotypes frequency (%)
1 2 3 4 5 6 Untypeable Mixed
Punjab 1 - 13 - - - 1 -
4 1 39 1 - - - -
18 3 171 2 63 -
— — 9 — — — — —
21 - 123 - - - 5 4
- - - - 2 4
80 154 1220 46 - - 106 51
386 225 2281 - 6 4 201 161
1 - 81 - - - 9 2
8 - - - - - 11 2
10 - 47 - - - 2 24
897 482 14,421 101 13 12 - 965
8 - 71 3 - 2
109 12 3657 5 - - - 35
1 5 83 - - - 1
18 45 369 - - - 101 3
34 5 716 - 1 - 104 24
47 - 395 24 - - - 6
Khyber 10 - 140 - - - 8 50
Pakhtunkhwa
10 - - - - - 8 19
19 8 82 - - - 3 7
12 - 259 - - - 116 28
322 - 806 186 - - 34 16
3 5 14 - - - - -
8 80 78 - - - - 34
10 15 76 - - - 70 14
- 20 - - 1 1
- 19 - - - 1 -
10 - 161 1 - - - 5
- 86 - - - - 7
23 24 58 - - - 11 -
38 4 174 - - - - 125
10 - 161 1 - - - 5
11 4 50 - - - - -
Sindh 18 3 171 2 63 -
31 6 198 1 7 51 6 -
- - 314 - - - - -
10 - 18 - - 6
- 1 32 - 5 5 - -
5 22 27 - 9
183 7 1092 - - - 189 -
Baluchistan 20 - - 15 - - 64
15 - 261 - 3 - 52 9
2 - 17 - - - 9 -
4 - 121 - - - 34 41
5 1 123 - - - - -

225
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types may be more easily transmitted via blood transfu-
sions or organ transplants. Adjusting screening methods
based on genotype prevalence can help minimize the risk
of transmission through these routes. In summary, under-
standing the prevalence of HCV genotypes in a population
is important for tailoring prevention and control efforts
to effectively combat the spread of the virus. It allows for
the development of targeted interventions, optimization
of treatment approaches, and the design of vaccines that
can offer broad protection against various genotypes [15].

6. Conclusions

The current study presents a pooled analysis of HCV
prevalence distribution in Pakistan. Genotype 3 emerges
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as the most prevalent genotype, followed by untypeable
strains and genotype 1. Determining genotypes is a cru-
cial method for guiding the duration and selection of
antiviral treatments. Nevertheless, there is a lack of fa-
cilities for analyzing untypeable genotypes. If this were
made possible, it could lead to the identification of novel
genotypes in Pakistan. However, various factors such as
low awareness levels, insufficient medical facilities, and
the high cost of treatment pose significant barriers to re-
ducing HCV prevalence in Pakistan. Moreover, there is a
pressing need to enhance awareness levels, bolster med-
ical infrastructure, and implement nationwide screening
programs in remote areas. Additionally, establishing com-
prehensive hepatitis clinical research centers is impera-
tive.
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7. Future perspective

The perspective of our work is to serve as a founda-
tion for public health measures aimed at preventing the
spread of these genotypes of HCV. We aim to avoid the
proliferation of the most virulent strains, which can have
a significant impact on the well-being and quality of life
of the people of Pakistan.
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