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Hepatitis C virus (HCV) infection is primary cause of liver disease that 
leads toward liver cirrhosis and hepatocellular carcinoma. This study 
designed to diagnose the prevalence of HCV genotypes circulating in 
Gujrat, Punjab. Blood samples of 3540 suspected patient were collected 
from July 2017 to January 2019 and analyzed for HCV infection by using 
qualitative PCR, confirmed cases were subjected to molecular 
genotyping on Real Time PCR (Applied Biosystems, Step One 
software). Results show 2750 out of 3540 (77.6%) suspected patients 
were positive for HCV-RNA. Female have higher percentage (57.78%) 
than male (42.22%) with highest viral load observed at age group 15 to 
30 years. The genotype 3a (83.33%) was dominant to other circulating 
genotypes as 2b (13.33%) and mixed 3a/2b (3.33%). The highest 
prevalence of HCV infection was noted in females compared to males 
and 3a was most dominant genotype. This study highlights the new 
reported mixed genotypes 3a/2b in this region that should be 
remarkable for treatment of high resistant cases of HCV. Further studies 
are needed to find out the exact cause of high viral load in this region. 
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INTRODUCTION 
 

Hepatitis C virus (HCV) infection has affected 

millions of people throughout the world (Webster 

DP et al., 2015). There is significant burden of HCV 

infection around the globe and it varies 

geographically. HCV infection is leading cause of 

various types of cancer especially hepatocellular 

carcinoma (Allison, 2015; Mahale, 2017). 

Approximately, 170,000 new cancer cases were 

entered into the data of GLOBOCAN 2012 

(Plummer, 2016). The cancer patients with chronic 

HCV infection cause extra morbidity and mortality 

that can interfere with treatment of cancer (Mahale 

et al., 2012; Torres et al., 2015; Torres et al., 2015; 

Mahale et al., 2015; Mallet  et al., 2016; 

Economides et al., 2016). The major route of HCV 

transmission was the use of HCV infected 

materials. In developing countries, the mutual use 

of contaminated needles during medical treatments 

was epidemic in 1940s. The Intravenous drug use 

is the major cause of HCV epidemic throughout the 

world (Degenhardt et al., 2016; Zibbell et al., 2015). 

Many iatrogenic factors are contributing to highest 

epidemic of HCV infection in under developing 

countries. A survey conducted by different 

organizations of the World, the epidemic rate of 

HCV antibodies ranges from 1.6% to 2.8% (Mohd  

et al., 2013). Prevalence of HCV infection in under 

developed countries including the Pakistan (4.7%), 

Egypt (15%), Taiwan (4.4%), Australia (1.7%), 

North America (1.1% to 1.3%), and Europe (0.5%-

4.5%).  Recent reports on epidemic of HCV 

infection that more than 80 million of positive cases 

are reported worldwide (Gower et al., 2014; 

Stanaway et al., 2016). The primary cause of HCV 

transmission are contaminated surgical 

instruments, infected blood transfusion, non-sterile 

dental instruments, manifestation of illegal drugs, 

sharing of goods that are contaminated with HCV, 

whereas interfamilial transmission  and sexual 

transmission have also been reported (Qureshi et 

al., 2013). The symptoms of HCV infection may not 

appears for many years and about 20% of cases 

suffered from fatal liver injury that ultimately lead to 

liver cancer (Imran et al., 2013). Rather there is 

high need to study the relationship of HCV 

genotype to age, sex, site of entry and chronic 

situation of infection in developing countries where 

no proper data information is available until now.  
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This is the first study in this region that was 

designed to find out the prevalence of HCV 

infection and genotypic distribution in Gujrat, 

Punjab, Pakistan. There was no proper study 

conducted to highlight this issue previously, 

although large numbers of new cases were 

reported every day in healthcare units of the region. 

This study analyzed the HCV genotypes and 

subtypes along with the clinical and demographic 

parameters that describe the high risk factors 

associated with high prevalence of HCV infection. 

This research was held to expect that it will draw 

the attention of national and international 

organizations to perform their best efforts to solve 

this outstanding problem in low literate population. 

Gujrat city has insufficient availability of health 

facilities especially in its basic health units that are 

directly connected with the poor villagers. There are 

many methods for detection of HCV but Real Time 

PCR is highly sensitive and specific method among 

all the available methods. This system detects viral 

load and genotyping simultaneously of said sample. 

So, there are less chances of cross contaminations 

during this method. All molecular parameters like 

qualitative, quantification and genotype were 

performed on real time PCR because there is no 

real time PCR based studies on this issue in 

Pakistan. The available literature for genotyping of 

HCV from Pakistan indicates that 3a genotype is 

more prevalent in rural area due to use of unsafe 

needles and nonprofessional practitioners. There 

are many studies on prevalence of HCV genotypes 

in different cities and districts in Pakistan (Safi et 

al., 2012; Khan et al., 2014), but no such study was 

conducted in Gujrat, Pakistan. This study aimed to 

find out the frequency of HCV infection along with 

genotypes and subtypes in district Gujrat, Punjab, 

Pakistan. 
 

MATERIALS AND METHODS 
 

Sample collection 
 

A total number of 3540 blood samples of 
Hepatitis suspected cases were collected during 
July 2017 to January 2019, from different hospitals 
of Punjab. All written data including the age, sex, 
district and complete address was taken from each 
patient. 
 
 
HCV RNA qualitative and quantitative PCRs 
 

The RNA extraction of all samples was 
done by using the standard method mentioned by 

Qaigen RNA mini extraction kit.  The 50 µL of RNA 
was eluted as final product during the extraction 
procedure for further analysis. Total reaction 
volume of 50 µL was prepared by using the 25 µL 
of reaction mix and 25 µL extracted RNA. Step One 
Real Time PCR (Applied Biosystems) was used for 
qualitative and quantitative analysis using the kit 
method (Roboscreen, Germany). A complete set of 
negative control (NC), weak positive and positive 
control were applied with the qualitative analysis 
and 6 standards sets that range from higher value 
to lower value along with internal control (IC) was 
used for the quantitative analysis. This system does 
not import standard curve and was highly sensitive 
for research work. The JOE was used as target dye 
for HCV and FAM for internal control. The lower 
detection limit with this kit was 25IU/mL and 
precoated wells decrease the chance of false 
positive that result due to diluted internal control 
and standards. Step one Real Time PCR capable of 
cDNA synthesis and complete amplification 
procedure in the same tube. Samples with high 
concentration of HCV RNA were diluted 100 fold 
and resulted concentration was multiplied with the 
dilution factor and actual concentration was 
obtained. 
 
HCV genotyping 
 

The positive controls with known genotypes 
were used for genotypic analysis of all these 
samples on Step One Real Time PCR. The cDNA 
was synthesized by using kit method (Amplisence, 
Russian) in which final 25 µL cDNA was obtained 
that was dissolved in 25 µL buffer before storage. 
Equal volume of synthesized cDNA was mixed in 
final reaction mixture for genotype identification and 
two dyes were applied for allelic discrimination of 
analysis. Each set of primer was labeled with the 
specific dye for each well. Mix-A contained the 
primers set for 1 and 3 subtypes and mix-B with the 
genotype primers set that include the 2,3b, 5 and 6 
subtypes. 
 
Statistical analysis 
 

The Minitab 17 software was used for the 
analysis of all data. The tests including the T-test, 
Chi Square and Likelihood Ration test were used to 
check the association in the categorical variables. 
The level of significance was set 0.05 and p-value 
less than 0.05 was set as standard for statistical 
significance. 
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RESULTS 
 

There were 2750 positive samples out of 
3540 during the initial screening and all were 
confirmed by using qualitative PCR. The results of 
the study show very high ratio (77.6%) of HCV 
positive cases in this region (Fig.1).  

 

 
 

Fig. 1: Prevalence rate of HCV 

 
Gender wise distribution of HCV positive 

cases clearly demonstrates that the female are at 
high risk (57.78%) as compared to male (42.22%) 
as shown in Fig. 2. All these samples were initially 
checked by screening method and then subjected 
to ELISA procedure. Some false positive results 
were also found at this stage that were excluded 
from the study and only high titer positive samples 
were selected for further analysis that showed the 
value range 2.0-3.9 on ELISA. But final confirmation 
was made by using qualitative PCR and only PCR 
positive cases were used for this study.   

 

 
 

Fig. 2: Prevalence of Hepatitis C Virus according to gender 

 
 

The frequency of distribution of HCV 
infection is different according to age and sex of 
patients. Low HCV prevalence percentage was 
noted in age group <15 years as compared to other 

age groups. While age group 15 to 30 years was 
main target for HCV RNA as compared to other age 
groups and high prevalence rate was seen in this 
age group as shown in Fig.3. The percentage 
prevalence of this group is high as compared to 
other age groups and female are more frequently 
affected by this infection at young age. Overall 
frequency of HCV prevalence was high in females 
as compare to male while significant difference was 
noted according to gender and age groups during 
this study.   
 

 
 

Fig. 3: Prevalence of HCV in different age groups 

 
The genotype 3a is most dominant 

genotype accounting for 83.33% as compared to 
other circulating genotypes as 2b that account for 
13.33% and mixed genotypes 3a/2b that account 
for 3.33%. The summary of HCV genotypes 
according to various age groups is provided in the 
Table I. The cross tabulation and chi square 
method was used to find the percentage among the 
individual genotypes. On other hand, the 
prevalence of the each genotype among one age 
group can easily be cross checked with same 
genotype in other age group.  Now it can be 
observed from table I that most prevalent genotype 
is 3a. Actual percentage, prevalence frequency 
within the genotypes and gender is mentioned in 
each column.  The genotype “3a” is most prevalent 
genotype according to gender and genotypes. 
During this study date was statistically significant 
because difference was observed comparing the 
male and female for each type of genotype as 
individual p values for each group were noted  
<0.05. Genotype “2b” is second most prevalent 
genotype in this region as no study was done in this 
region on HCV genotype and mixed genotypes are 
present in small percentage as shown in table I.    
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Table I: Summary of HCV genotypes according 
to various age groups. 
 

Gender Genotype Total 

1a 1b 2a 2b 3a 3b Mixed 

Female% 

Within 
Gender% 
Within 
Genotype 

0 0 0 104 647 0 
 

26 
 

 
777 

0% 
0
% 

0% 
13.
33 
% 

83.33
% 

0% 
3.33
% 

 
100% 

0% 
0
% 

0% 
55.
91
% 

58.60
% 

0
% 

49. 
05% 

57. 
76% 

Male% 

Within 
Gender% 
Within 
Genotype 

0 0 2 82 457 0 27 
 

568 
 

0% 
0
% 

0. 
352
% 

14.
43
% 

80.45
% 

0% 
4.75
% 

   
100% 

0% 
0
% 

0% 
44.
08
% 

41.39
% 

0
% 

50. 
94% 

42.23% 

Total 0 0 2 186 1104 0 53  1345 

 
DISCUSSION 

 

This study designed to determine the 

frequency of HCV and its genotypes in Gujrat, 

Punjab. All samples were categorized on the basis 

of gender and age groups. The HCV genotypes 

were correlated with gender and it was reported 

that there was variation of HCV genotypes in both 

sexes in this region.  Previous studies in Pakistan 

reported that there was no difference in prevalence 

of HCV genotypes in male and female patients (Ali 

A et al., 2011; Anwar I et al., 2013). But our results 

contradicted previous reported study that there was 

no variation among in distribution of HCV 

genotypes among males and females. While in our 

findings most circulating genotype was 3a and it 

was reported by previous studies in different 

districts/cities of Punjab, Pakistan and it was 

confirmed that 3a is the predominant genotype in 

Pakistan (Nazir et al., 2017;Khan et al., 2014; Ali et 

al., 2011; Inamullah et al., 2011; Saleha et al., 

2014; Khan et al., 2011). The results of our study 

are resembled with a study that was conducted in 

Lahore and concluded that the 3a genotype is most 

prevalent genotype in the study region (Ahmad et 

al., 2010). Form another prevalence study that was 

conducted in Baluchistan, Pakistan reported that 

predominant genotype was 3a (Afridi et al., 2009).  

Our study showed that 3a is most predominant 

genotype in Gujrat region is in agreement to 

previous studies conducted in Asian population. 

Our results show 13.3% 2b genotype first time 

isolated in region. 2b genotype is already reported 

in Europe but ratio of genotype 2b in our study is 

low as compared to European papulation. While in 

North Africa and Middle East high prevalent 

genotype is 4 and in other countries like Hong Kong 

and South Africa 5 and 6 genotypes were reported 

(Waheed Y et al., 2015). Other genotypes 4, 5 and 

6 were not isolated in our study, showing their 

absence in our region (Inamullah et al., 2011). Our 

study shows that there is no variation among the 

prevalence of HCV “3a” genotype in Gujrat and 

other geographical regions of Pakistan. Our study 

highlights the second more prevalent genotype “2b” 

in this region that was not reported earlier. The 

genotype “2b” may be the most important for 

physician and researchers to find out the exact 

cause of severity of HCV infection. Another 

important aspect of this study was the isolation of 

mixed genotype because their prevalence rate was 

interesting for finding the genotype in other region 

of Pakistan (Qureshi et al., 2013). These mixed 

genotypes had enough viral loads showing that 

mixed genotypes were not because of low HCV 

levels and mixed HCV genotypes were already 

reported from other regions of Pakistan (Khan et al., 

2011). These findings suggest that the presence of 

new genotype “2b”and mixed genotypes are most 

health related problem in Pakistan that would be 

difficult to treat the patients. The mixed genotypes 

will be more interested if these are sequenced 

properly and are isolated in to their individual 

genotypes. There may be a new pattern that should 

prove a gateway in treatment of these patients in 

future. Our study indicates that the high distribution 

of HCV infection was observed in age group 15-30 

years. These results are in accordance with 

previously published studies that high prevalence of 

HCV infection was seen in age group less than 40 

years (Inamullah et al., 2011; Saleha et al., 2014). 

The genotype 3a was found most prevalent 

genotype in all regions of Pakistan because people 

were exposed to contaminated needles and non-

sterilized dental equipment’s. In Pakistan the trend 

of using needles is maximum among all under 

developing countries (Ahmad et al., 2010). Other 

reported data contributed that barbers are also 

participating in spreading of HCV infection to 

healthy population due to lack of hygienic practices 

in barber shops and salons. 
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CONCLUSION 
 

Our study concluded that 3a is most 
prevalent genotype among all circulating genotypes 
in this region. It is the first study showing that 
genotype 2b is the second most prevalent genotype 
that was not reported by any study since now. The 
overall prevalence rate of HCV infection in Gujrat is 
much high as compared to other districts and 
females are more frequently infected as compared 
to males. Another interesting finding of this study is 
that the rate of HCV infection is higher in age group 
15-30 year as compared to other age groups which 
shows the need to inform the medical professionals 
to take important steps and start campaign so that 
further spreading of HCV can be controlled.   
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