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ABSTRACT… Worldwide, an estimated 130-170 million people are infected with Hepatitis C.
The geographic distribution of HCV infection is highly variable between and within countries. To
start the antiviral therapy, it is necessary to find the genotype in order to get better forecast about
observed duration of treatment. This also provides the load of virus. Treatments for patients with
chronic HCV infection have recently advanced with newly licensed antivirals, which specifically
target HCV. Objectives: To find out the prevalence of HCV in Faisalabad region of Pakistan
and to evaluate the frequency distribution of various HCV genotypes among those with HCV
infection. Study Design: Descriptive cross sectional. Settings: Blood samples were received
from Biotech Lab, Pinum cancer hospital Faisal Laboratory, Alshafa lab Jaranwala, Mehran Lab,
Samundari, Rashid Lab, Shahkot and Molecular care, Human Molecular Diagnostic Department
of Biochemistry University of Agriculture Faisalabad. Period: May 2016 to April 2017. Material
and Methods: The data for this study included a total of 382 anti-HCV positive blood sera
samples, collected from different collection centers. Nested reverse transcription (RT) PCR was
done for the qualitative detection of HCV. RNA using primers that correspond to the relatively
conservative 5’UTR noncoding region of the highly mutable HCV were used. Data was analysed
using the descriptive statistics. Results: 233 samples were found to be confirm positive for HCV
RNA by qualitative PCR. 98 (42%) were females and 135 (58%) were males. The age-group of
36-45 years bear the largest number of HCV patients (37.08%) and smallest number of patients
was in the 56-65 years age-group. A total of 87.55% patients belong were below 45 years of age.
The genotype 3a, 135 (77%) was the most prevalent form of all HCV genotypes in Faisalabad.
A peripheral area of Faisalabad almost same distribution has been observed. The other strains
detected were 2a, 29% 3b 11% were males and 5% were female), and none of the patient was
detected with 2b, 4a, 5a and 6a genotype of HCV. Conclusion: This data analysis shows that
there is no specific relationship of age-groups or genders in case of prevalence of different HCV
Genotypes but female patients were found to have higher frequency of HCV infection.
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INTRODUCTION
HCV has seven genotypes and can be differentiated
on the basis of genetic makeup.1 Among all seven
genotypes, the genotype 1 is the major and very
common genotype worldwide especially in the
USA and Europe and it covers 46.2% of all HCV
infected population of the world.2 HCV genotype
3 is the main genotype found in HCV patients of
Pakistan3 and is covering 30% of world wide HCV
infected population.2,3 Genotype 3 is considered
to be widely prevalent in Pakistan.4 Genotype 5 is
the prevalent genotype in South Africa while 6 is
dominant in Hong Kong.5
Professional Med J 2019;26(10):1770-1775.

Virus that causes Hepatitis C was discovered
as non-A non-B hepatitis virus.6 The Hepatitis C
virus (HCV) with a total genome of 9.5 kilo base
(Kb) belongs to genus Hepacivirus. It is a positive
single stranded RNA virus and HCV is enveloped
by two types of glycoproteins E1 and E2. 7,8
Hepatitis C virus (HCV) mainly attacks the
hepatocytes (liver cells) where it multiplies
(replicates) and kill liver cells and thus HCV
positive patients may develop chronic liver
disease and hepatocellular carcinoma (HCC).9
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In 60 to 80% of HCV positive patients, the acute
state of hepatitis infection changes to chronic
infection and then to hepatic steatosis.10 Changes
in lipid metabolism associated with HCV leads
to steatosis and among all genotypes of HCV,
steatosis is frequently found in patients who are
infected by HCV genotype 3.11,12 Hepatic steatoses
is a severe condition of fluid accumulation in
the hepatocytes, and this fluid accumulation is
the major indication of cirrhosis development.13
Cirrhosis is a condition in which liver does not
work properly and fibrosis starts in liver cells which
leads to hepatocellular carcinoma. Hepatocellular
carcinoma associated with Hepatitis B or Hepatitis
C is one of the common malignancy with estimated
annual cases from 500000 to 1000000 annually.14
Over the last 20 years the ratio of HCV mortality
has been increasing continuously. About 60%
of these patients have the genotype 1 strain of
Hepatitis C virus.15
To start the antiviral therapy, it is necessary to
find the genotype in order to get better forecast
about observed duration of treatment. This also
provides the load of virus. The particular advised
duration of therapy regarding genotype 2 and 3 is
24 weeks and in case of genotype 1, the advised
time period is 48 weeks.15,16
Liver could be a distinctive organ as a result of it’s
the power to regenerate that is clinically imperative
as this permits the liver to repair itself particularly
subsequent acute liver failure caused by factors
like medication or toxins. This additionally has
much entanglement for treating patients laid low
with chronic liver failure. Patients will either bear
a liver transplant; wherever the donor liver is split
and carry to treat many patients because it is in
a position to regenerate over time, or they will
bear a partial hepatectomy to get rid of a part of
their own liver, which can be broken or contain a
tumor, and therefore the remaining liver is left to
regenerate.17
Chronic liver failure is commonly occurred
by recurring liver injury that induces chronic
inflammation. Factors like high alcohol intake,
having a liver disease or infection will cause
chronic disease. Prolonged inflammation of
Professional Med J 2019;26(10):1770-1775.
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the liver initiates pathology, the liver wound
healing response, which, though reversible,
causes scarring of the liver and may result in
severe scarring of the liver, referred to as liver
disease. Liver disease is commonly irreversible,
inflicting liver failure and increasing the chance
of carcinoma or cancer of the liver. At this stage
of disease, though patients will bear a liver
transplant or partial hepatectomy this could
not continually be attainable as a result of the
restricted availableness of donor organs. As a
result, disease could be a major explanation for
death. Moreover, infection, an outsized proportion
of that is attributable to viral hepatitis virus (HCV),
causes tremendous load on liver transplantation
within the GB and western world.17
Treatments for patients with chronic HCV infection
have recently advanced with new licenced
antivirals, that particularly hit HCV. Before these
new treatments, the quality treatment for HCV
infected patients was a mixture medical aid of
interferon-α and pegylated antiviral, that had
several adverse effects. The new antivirals are
being offered together medical aid with the quality
treatment of interferon-α and pegylated antiviral,
that not solely will increase the adverse effects
however additionally will increase the price of
treatment. HCV-RNA by PCR is the fastest and
most informative technique for HCV detection,
whereas lengthy infection duration is needed to
notice virus antibodies.18,19
The viral hepatitis designation largely depends
on serologic assay and HCV polymer. For
the medical specialty police investigation and
screening, verifying recombinant immunoblot
assay
and
enzyme-linked-immunosorbent
serologic assay area unit performed for the
identification of HCV-specific antibodies. For
the identification of microorganism order and
confirmation
of
active
infection,
qualitative
enzyme
chain
reaction
is
employed. This system is kind of effective
in watching sickness activity and treatment
response.19
A study conducted in Bahawalpur disclosed
that other genotypes also found in many areas
www.theprofesional.com

1771

HCV INFECTION AND FREQUENCY OF DISTRIBUTION

of the country beside genotypes 3. The current
project therefore was focused on as no inclusive
studies have been carried out in the city of
Faisalabad. Main objective of this study was to
find out the prevalence of HCV in Faisalabad
region of Pakistan and to evaluate the frequency
distribution of various HCV genotypes among
those with HCV infection.
MATERIAL AND METHOD
The data was collected from collection centres
of Faisalabad. The patients were those who were
admitted with liver disease. The patient’s consent
and the required medical and clinical information
was taken at the time of data collection on a
specifically designed form. For the qualitative
detection of HCV, nested reverse transcription
(RT) PCR was performed. RNA primers were
used for the RT PCR. These correspond to the
conservative 5’UTR in the noncoding region of
the highly mutable HCV.20 HCV viral RNA was
extracted from 200 L of serum sample by using
viral RNA extraction kit “Gene JET Viral DNA/
RNA Purification Kit, Thermo Fisher Scientific
Inc. USA” as described by the protocol. In first
step, RT-PCR was used to synthesized cDNA
from the kit described above. Specified 5’UTR
region of extracted viral RNA, were used using
antisense primer. By using reverse transcriptase,
dsDNA was produced. In the reaction mixture,
the primers for the first round were added.
With another set of primers, nested PCRs were
performed. Taq polymerase enzyme was used
for this purpose. Agarose gel electrophoresis
was performed using 2% agarose gel. Gel was
dipped in ethidium bromide solution so as to
visualized under UV light. The samples were then
preceded for their genotyping after confirmation
of presence of HCV. For HCV genotyping, cDNA
was synthesized using 100ng of RNA of HCV.
Enzyme used was reverse transcriptase. Kit used
was “Verso 1-Step RT-PCR Kit (Thermo Fisher
Scientific Inc. USA)”. The same PCR reaction
mixture sample was again amplified. For this, core
region and non-coding region of HCV 5’UTR were
used. Two second-round multiplex PCRs were
performed for nested PCR. For this purpose, two
types of primers were used. Primer mixture one
and primer mixture two. Mixture-1 had primers
Professional Med J 2019;26(10):1770-1775.
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for “genotypes 1a, 1b, 1c, 3a, 3c and 4” while
Mixture-2 had primers for “genotypes 2a, 2c, 3b,
5a, and 6a”. The agarose gel (2%) was used with
ladder of 50bp and evaluated under UV light after
dipping in solution of ethidium bromide. For each
sample, PCR which was specific for detection of
genotype was run.
RESULTS
The data for this study included a total of 382 antiHCV positive blood sera samples were received
at Biotech Lab., Pinum Cancer Hospital Faisal
Laboratory, Alshafa lab Jaranwala, Mehran Lab.,
Samundari., Rashid Lab., Shahkot and Molecular
care, Human Molecular Diagnostic Department
of Biochemistry University of Agriculture
Faisalabad. Out of these samples, 233 samples
were found to be confirm positive for HCV RNA by
qualitative PCR. 42% were females and 58% were
males. In the age-group of 36-45 years, there
were the largest number of HCV patients with the
percentage of 37.08 and 56-65 years have lowest
percentage of HCV patients. A total of 87.55%
patients belong were below 45 years of age
(Figure-1). The genotype prevalence in our data
shown in Table-I. The genotype 3a, 135 (77%) was
the most prevalent form of all HCV genotypes in
Faisalabad. In peripheral areas, the same situation
has been observed in the regarding the genotype
prevalence. The most frequent form is 3a, 153
(79%), 2a (12%) and 3b (3%) respectively (TableII). This data shows that the age-group of 16-25,
where male patients were 11 balance and female
patients were 10. Total patients were 21 in this
group. as both have 30 patients. In another age
group of 36-45 the number of patients was almost
equal representing 29 male and 28 female (TableIII). All other age-groups, female has less number
of total genotypes than the male. PCR analysis of
hepatitis C virus for genotype of 172-HCV positive
patients was carried out. The result shows that
out of 172 patients, 7 couldn’t assigned any type
for genotype. This could be either due to some
genotypes which is still unknown or low viral load
of HCV. In peripheral areas of Faisalabad almost
same distribution has been observed. The other
strains detected were 2a, which has percentage
of 29, 3b strain has the percentage of 11 for
males and 5 for females. None of the patient was
www.theprofesional.com
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detected with 2b, 4a, 5a and 6a genotype of HCV
(Table-III). This data analysis shows that in case
of prevalence of different HCV genotypes, there is
no specific relationship of age-groups or genders
however female patients were found to have more
rate of HCV infection.
Faisalabad
n. Mean (%)

Characteristics
Age

27

Gender Male/Female

58%, 42%

Genotype
2a

2 (1%)

3a

135 (77%)

3b

4 (3%)

Untypeable
Co-infection
Total

2a

29 (12%)

2b

-

3a

153 (79%)

3b

11 (3%)

Untypeable

17 (5%)

Co-infection

4 (3%)
210

7 (5%)

3a

3b

Untypable

Coinfection

5 (3%)

16-25

1

-

24

-

1

-

172

26-35

3

1

52

4

2

4

36-45

5

1

54

2

-

2

46-55

2

-

31

-

-

1

20

-

-

-

178

6

3

8

3a

3b

16-25

1

-

19

-

1

-

26-35

3

1

52

2

2

2

36-45

13

1

37

2

2

2

46-55

2

-

17

-

1

1

10

-

1

-

135

4

7

5

2

Genotype

2b

2b

19

129 (58%), 77 (42%)

2a

2a

Total

Gender Male/Female

Age
groups
(Years)

Untypable

>56

25.5

Table-III. Prevalence of different genotypes in
peripheral area of Faisalabad

Table-I. Prevalence of different genotypes in
Faisalabad
Age
Groups
(Years)

Age

Total

19 (12%)

2b

Faisalabad
n. Mean (%)

Characteristics

Coinfection

>56
Total

13

2

Table-IV. Distribution of HCV genotypes among
patients of different age groups in peripheral areas

Table-II. Distribution of HCV genotypes among
patients of different age groups in Faisalabad

Figure-2. Age group analyses of HCV genotypes in
peripheral areas

Figure-1. Age group analyses of HCV genotypes in
Faisalabad
Professional Med J 2019;26(10):1770-1775.

DISCUSSION
For proper management of the patients of
hepatitis C, its genotyping is very important.
Determination of the HCV genotypes is of essential
for the study of many aspects of HCV infection
including epidemiology, pathogenesis, and its
www.theprofesional.com
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responsiveness to the ribavirin or interferon.
Genotyping that can differentiate 1a and 1b
subtypes must be done before starting therapy.
This is very important because HCV genotyping
greatly depends on ribavirin dose and treatment
duration. Identification of correct HCV genotype
has a great influence on treatment success and
patient cure. Insights into molecular epidemiology
studies to know the HCV distribution across
the world is also aided by genotyping.21 Finally,
genotyping is also important for interpreting
variants associated with resistance as some
changes depending on the specific subtyping or
genotyping may be common polymorphisms.22
In Pakistan, HCV is one of the major cause of
early death and an important cause chronic
liver disease and liver cirrhosis. About 6% of
the Pakistani population is infected with HCV.
In this research, we study 382 cases of positive
HCV antibodies having different genotypes. By
analyzing on qualitative PCR, only 233 were
confirmed as infected by HCV. This study also
demonstrates that screening by an anti-HCV
ELISA or with immuno-chromatographic test kit
lack the required correction and sensitivity. So,
due to higher levels of specificity and sensitivity
the detection of HCV by a PCR based methods is
considered as the best possible option. Like any
other pathogen derived infection, HCV infection
is also an example of those diseases in which
direct detection of the pathogenic viral agent is
required for an error-free diagnosis.22 We have
analyzed the relation between occurrence of HCV
genotypes in different genders and age groups.
Our results showed that HCV frequency is nonsignificant among the different age groups. Our
study showed that HCV infection is higher in males
than females. These results are in consistence
with the results of previously done research .
Our results indicate that the in-Faisalabad region
maximum patients are in the age group of ≤ 50
and > 16 years of age. A study done by Niu., et
al, 2016 also shows the same results that HCV
was more among the age group of 16-50 years23
but in a contradict to a study it was shows that
there was a higher HCV distribution among older
age group.24 We propose two reasons for these
results, either the higher prevalence of HCV in
younger age is due to an increasing awareness
Professional Med J 2019;26(10):1770-1775.
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and early diagnosis of HCV or this could be
due to their increased exposure to the risk
factor. These factors resulted in higher reported
cases specially the urban areas of Pakistan
like Faisalabad. Current study shows that 2a is
second most prevalent genotypes among the
studied individuals while genotype 3a is the most
frequent among the HCV carrier individuals.
These results are in agreement to previously
done many studies on Pakistani population.25
Copyright© 22 May, 2019.
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