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Abstract:  

 

Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV) are globally linked 

to chronic liver diseases and spread mainly through parenteral, vertical, and 

sexual routes. The epidemiology of HBV and HCV infections in 

Bahawalpur, Pakistan are poorly understood. This study aimed to evaluate 

epidemiological dynamics and risk factors in Bahawalpur, Pakistan. A total 

of 263 samples were detected with HCV and HBV among various age 

groups between 21-80 years via molecular techniques (ELISA and PCR). 

Results for disease prevalence showed a higher rate for HCV compared to 

HBV. Further, the gender-wise prevalence of HBV and HCV was also 

assessed. PCR revealed a 50.1% prevalence rate in males compared to 46% 

in females, whereas ELISA measured 34.5% and 17.4%.  Moreover, results 

also confirmed the higher infection rate of Hepatitis in males with moderate 

age compared to young and older age. This study concluded a higher 

prevalence rate of hepatitis C in the population of Bahawalpur, which has 

moderate age and causing a considerable loss of economy to the community 

as well as Pakistan. Our findings improve understanding of the prevalence 

of HBV and HCV infection in Bahawalpur City, aiding government efforts 

to minimise associated losses. 
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1. Introduction 

 

Hepatitis is one of the most hazardous aspects of the global healthcare system, with an 

estimated 2.3 billion infections of various hepatitis types. Hepatitis is a viral infection that 

causes the deaths of about 1.4 million people each year. As per a study directed by the Pakistan 

Medical Research Council, about 13 million residents of Pakistan were experiencing Hepatitis 

B Virus (HBV) and Hepatitis C Virus (HCV) (Khalid et al., 2021), which incorporates 10 

million populations because of hepatitis C infection contamination alone (Asghar et al., 2021). 

There are five different hepatitis types depending on their causing agents such as A, B, C, D, 

and E. However, HBV and HCV are the most dangerous of infections that cause around 90% 

of overall deaths around the world. Despite its deep roots in public health issues, hepatitis was 

not given much importance. However, now the WHO has taken some serious concerns about 

its prevention and has therefore declared the “2030 Agenda for Sustainable Development 

Goals” (Hellard et al., 2017). 

 

Hepatitis usually causes inflammation of the liver that sometimes leads to chronic and even 

death. HBV is a DNA virus with a diameter of 42-47 nm that commonly enters the liver through 

blood circulation. HBV is a vaccine-preventable liver infection (Aggeletopoulou et al., 2017; 

Farooq et al., 2021). However, HCV is an enveloped RNA virus, much smaller in size. HCV 

has no vaccine yet for treatment, so it is known to be more fatal than HBV (Hayes et al., 2022; 

Saleem et al., 2022). Various transmission modes for different hepatitis types are reported by 

different studies. Less common types of hepatitis A and E are generally transmitted through 

contaminated food and water. Highly fatal types of hepatitis, such as B and C, are transmitted 

through parental contact with infected body fluids and direct transmission from infected 

mothers to their babies. However, some modes are common for all types of hepatitis such as 

blood fusion, use of contaminated equipment for medical procedures, one family member to 

another, and sexual contact (Kazmi et al., 2022; Ejaz et al., 2023). The developed countries 

have a declining rate of hepatitis infections (Almezgagi et al., 2020). However, it has been seen 

that those developing nations, where the public healthcare system is not so efficient, have a 

much higher prevalence rate of the hepatitis, especially HBV and HCV, which is further 

increasing daily.  

 

Pakistan is also facing the issue of hepatitis, which was reported with a higher infection rate in 

many previous studies (Ali et al., 2010; Mehmood et al., 2020). The increase in hepatitis 

infection is especially reported to increase greatly in the last two decades. The local government 

of Pakistan has also started a national hepatitis sentry site observation system to assess hepatitis 

prevalence nationwide (Mehmood et al., 2020). However, this system could not facilitate much 

due to limited infrastructure and facilities and became limited to regional capitals and 

Islamabad. Moreover, another limitation of this system was its restriction to screening 

seropositivity but excluding the high-risk groups.  

 

This comprehensive study aims to molecularly characterise Hepatitis B and C viruses in 

patients from Bahawalpur, Pakistan. This includes identifying the genotypes and subtypes of 

both viruses prevalent among the patients, analysing any mutations in the viral genomes that 

may be associated with drug resistance or disease progression, and gaining insights into the 

epidemiological patterns of Hepatitis B and C virus infections in Bahawalpur. Additionally, 

the study aims to correlate viral genotypes and viral load with clinical outcomes to understand 

the implications for patient management. Ultimately, the study seeks to provide valuable data 
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that can inform public health strategies and improve the diagnosis, treatment, and prevention 

of Hepatitis B and C infections in this specific population. 

 

2. Materials and methods 

 

This study aimed to assess the prevalence rate and major risk factors of HBV and HCV in the 

general population of Bahawalpur City using modern assessment methods such as ALISA and 

PCR.  

 

2.1. Study area and design 

 

The study was conducted at Pathology Laboratory in Quaid-e-Azam Medical College 

Bahawalpur from September 2021 to January 2022. All the hepatitis B and C samples were 

collected from the population of Bahawalpur City along with the information of patients 

coming from surrounding areas such as Bahawalnagar, Khair Pur, Tamai Wali, Ahmad Pur, 

Uch Sharif, Yazman, and Lodhran. There was no limitation in sample selection based on 

gender, location etc. The targeted samples of each person were selected on a random basis. 

However, only samples screened and detected for HBV and HCV positive from September 

2021 to January 2022 were eligible for the study. It was cross-sectional laboratory-based 

research, where all serum samples were tested for HBsAg and HCV at the laboratory. All 

samples that tested positive for infections by ELISA were additionally tested by Polymerase 

Chain Reaction (PCR) to verify anti-HCV and HBsAg positivity. Subject demographics and 

the risk factors such as age, gender, family history, home hygienic condition, and financial 

status for all samples were reviewed by examining pre-designed questionnaires. Written 

consent was also taken from each respondent before including them in this research.   

 

2.2. Sample collection 

 

All the blood tests were gathered from the pathology lab of Bahawal Victoria Hospital situated 

in Bahawalpur City, Punjab, Pakistan. Each patient's blood sample was taken from a hand vein 

and transferred into the sterilised vial. Then, the collected samples were correctly labelled. 

Samples were arranged and centrifuged at 3000 rpm for 2 minutes. The serum is separated and 

transferred to a plastic vial labelled according to the laboratory number. The entire labelled 

vials were arranged in racks and then in an ELISA automated machine. During the Sample 

collection segment, information about patients, for example, calling, age, and orientation, was 

recorded. The prevalence of hepatitis in various risk factors such as age, sex, and socio-

economic conditions was also calculated using the below formula. 

 

𝑃𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 (as %) = 100 ×
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑆𝑎𝑚𝑝𝑙𝑒𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝑆𝑎𝑚𝑝𝑙𝑒𝑠 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑑
 

 

2.3. Laboratory work 

 

All the collected samples were tested for HBV and HCV markers using the HBsAg Sandwich 

ELISA kits (Antec, UK). The protocol used for all this process was the same as given by the 

manufacturers using AxSym-Analyzer for hepatitis B surface antigen (HBsAg), total 

antibodies to hepatitis B core antigen (HBcAb), antibodies to hepatitis B surface antigen 

(AntiHBs), and for antibodies to Hepatitis C Virus (anti-HCV). To examine HBV positive sera, 
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an ELISA test was conducted to examine potential antibodies reciprocal to its antigen utilising 

financially accessible units following the production's convention (BIO KIT, Barcelona-

Spain). The HBV-positive samples from ELISA were in this way handled for DNA 

detachment. The hepanostika HBsAg Uni-FormII ELISA was used to promote HBs Ag 

subtypes in human serum or plasma (Voller et al., 1978). The Anti-HBs CLIA kit (used in this 

research) works on the principle of solid-phase sandwich enzyme-linked immunosorbent assay. 

 

Multiple epitopes of HCV proteins are bound to the microtiter plate. The HCV antibodies react 

with recombinant proteins and attach to the solid phase and non-active antibodies are removed 

from the reagent with the help of buffer. In the end, the subsequent reaction of chromogenic 

substrate visualises when human IgGs along with antigen react with mouse anti-human IgG 

peroxidase conjugate. The positive samples visualise dark blue colour to medium whereas no 

or very pale blue colour indicates a negative reaction. Further, the patients who were HBV 

positive were also confirmed by using Real-time PCR genotype identification. DNA was first 

extracted from each sample using (Grimberg et al., 1989) protocol and then quantified on gel 

electrophoresis. Only the samples with good quality and quantity DNA were included in the 

study. PCR strategy for the assessment of diseases using the technique for DNA enhancement 

portrayed (Saiki et al., 1985). In PCR, a targeted piece of DNA is characterised using a 

thermostable DNA polymerase. The AB analytical kit was used for PCR detection of hepatitis 

in the current study. 

 

2.4. Statistical analysis 

 

All the collected data was arranged in Microsoft Excel 365, and then statistical analysis was 

performed in STATIX software (version 8.1). Descriptive statistics were used in the current 

study to analyse the data collected here. 

 

3.  Results 

 

3.1. Gender-Wise Prevalence of HBV and HCV by ELISA 

 

The prevalence of HBV and HCV detected using the ELISA technique among various genders 

is listed in Table-1. A total of 15 female and 45 male samples were included in this study and 

only 1 (7%) female and 9 (20%) males tested positive for HBV. Similarly, 4 (27%) females 

and 22 (49%) males were recorded to be positive for HCV. The overall results showed 17% 

and 43% of HBV and HCV positivity prevalence rates, respectively. A graphical representation 

of the results is also given in Table-1. 
 

Table-1: Gender-wise prevalence of HBV and HCV by ELISA 

Gender No of Samples HBV Positive Prevalence (%) HCV Positive Prevalence (%) 

F 15 1 7% 4 27% 

M 45 9 20% 22 49% 

Grand Total 60 10 17% 26 43% 

 

3.2. Gender-wise prevalence of HBV by PCR 

 

The results observed from ELISA were further confirmed by PCR genotyping test. A total of  
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17 female and 60 male samples were included in the PCR test, out of which 8 (47%) and 32 

(47%) females were observed to be positive for HBV and HCV, respectively. Similarly, 37 

(62%) and 22 (38%) males had HBV and HCV, respectively. Overall results showed 45 (58%) 

and 54 (43%) positive rates for HBV and HCV by PCR test as listed in Table 2. A graphical 

representation of the results is also given in Table-2. 

 
Table-2: Prevalence of active HBV and HCV among various genders by PCR test 

Sex HBV Positive Prevalence (%) HCV Positive Prevalence (%) 

F 8 47% 32 47% 

M 37 62% 22 38% 

Grand Total 45 58% 54 43% 

 

3.3. Age-Wise Prevalence of HBV and HCV by ELISA and PCR technique 

 

To calculate the age-wise HBV and HCV prevalence in persons of different age groups were 

created. The results of the present study showed that total age groups were affected while the 

prevalence percentage differed in different age groups. The following results were obtained 

using the ELISA technique. All the screened samples were classified into 6 age groups that 

drop into different categories: 21 to 80 years or above. The age-wise male and female groups 

were analysed separately. A graphical representation of the results is also given in Figure 1 and 

Figure 2. 

 
Figure 1: Prevalence of active HBV and HCV amongst the different age groups by ELISA 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Active HBV and HCV among various age groups of males and females by PCR (N=79) 

 

 

 

 

 

 

 

 

 

 

 

20-30 31-40 41-50 51-60 61-70 71-80

HBV 2 2 5 1 0 0

HCV 0 10 4 8 3 1

0

2

4

6

8

10

12

P
re

v
a
le

n
ce

21-30 31-40 41-50 51-60 61-70 71-80

HBV 8 12 14 8 3 0

HCV 6 11 13 19 5 0

0

5

10

15

20

25

P
re

v
a
le

n
ce



 

Isolation, identification, and molecular characterisation of Hepatitis B and C viruses in … 
__________________________________________________________________________________________ 

 

__________________________________________________________________________________________ 

  

Natural and Applied Sciences International Journal (NASIJ) 19 

 

3.4. HBV prevalence in various genders among various age groups by PCR technique 

 

All the collected samples were divided into 6 age groups. Results suggested that among males, 

most of the positive samples, 12 (63%) were found to be aged 31-40, followed by the 41-50 

age group 11(61%) and the rest of the age groups (21-30, 51-60, 61-70 and 71-80) have a much 

smaller number of overall collected samples for HBV. Similarly, for the HCV, the highest 

number of positive samples 9 (60%) have been reported in the age group 51-60, followed by 

4(40%) among the age group 21-30, 4 (31%) among the 41-50 age group. However, the rest of 

the age groups have a much smaller number of the overall collected samples or the positive 

samples to report.  

 

Among females, only 7 samples had positive results for HBV, while a relatively huge number 

of positive samples for HCV. The highest number of positive samples (10) were detected for 

the age group 51-60, followed by 41-50 (9) and 31-40 (8), and the rest have only limited 

numbers. Overall results for male and female positive samples for HBV and HCV among 

various age groups are listed in the table below. Results are also graphically represented in 

Figure 3 and Figure 4. 

 
Figure 3: Prevalence of active HBV and HCV among males by PCR 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4: Prevalence of active HBV and HCV among females by PCR  
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3.5.1. Smoking 

 

Research findings have unveiled that smoking does not emerge as a significant factor 

influencing the heightened prevalence of HBV and HCV. The study indicated that merely 06 

individuals among the HBV patients and 14 among the HCV patients were categorised as 

smokers (Figure 5). Under PCR analysis, results provide evidence that smoking has a more 

substantial contribution to the prevalence of HBV, as observed in 12 HBV-positive samples 

affected by smoking compared to only seven samples on which smoking did not affect. This 

suggests that smoking plays a significant role in the prevalence of HBV. Similarly, the study 

also shows that 12 HCV-positive samples were affected by smoking, while 19 HCV samples 

did not exhibit any effect of smoking. This indicates that smoking has a relatively more minor 

contribution to the prevalence of HCV when compared to its impact on HBV (Figure 6). 

 
Figure 5: Risk factors associated with the prevalence of HBV and HCV by ELISA 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6: Risk factors associated with the prevalence of HBV and HCV by PCR 
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while 32 HCV samples did not exhibit any effect of smoking. This implies that smoking has a 

relatively more minor contribution to the prevalence of HCV compared to its impact on HBV 

(Figure 6). 

 

3.5.3. Home hygienic condition 

 

The current investigation has disclosed that the state of household hygiene does not play a 

significant role in the elevated prevalence of HBV and HCV. The results indicate that among 

the samples, there were 03 positive cases of HBV and 14 positive cases of HCV that exhibited 

a similar pattern with smoking. In contrast, 27 HBV samples and 19 HCV samples showed no 

correlation with smoking. Results are graphically represented in Figure 5. The results from the 

present study provide valuable insights into the impact of home hygienic conditions on the 

prevalence of HBV and HCV. Specifically, the study reveals that poor home hygienic 

conditions contribute significantly, accounting for 50%, to the prevalence of HBV in such 

conditions. Among the participants, 10 HBV-positive samples were affected by poor home 

hygienic conditions. In comparison, 10 samples showed no effect, highlighting the major role 

of poor home hygienic conditions in the prevalence of HBV. Regarding HCV, the study 

indicates that 10 HCV-positive samples were affected by poor home hygienic conditions, 

whereas 21 HCV samples did not exhibit any effect, indicating a lesser contribution of poor 

home hygienic conditions to the prevalence of HCV in Figure 6. 

 

4. Discussion 

 

Several studies have been conducted in past decades in various localities of Pakistan to assess 

the prevalence rate of HBV and HCV. Various techniques were used to observe their objectives 

including variation in timeframe, adopted methodologies, and high-risk population groups. 

Most of these studies have demonstrated a high prevalence rate of hepatitis in various 

geographical locals of Pakistan. However, this research only focused on Bahawalpur City to 

assess the epidemiology of Hepatitis B and Hepatitis C using two different molecular 

techniques including ELISA and PCR. Results from Table-1 showed 17% and 43% of the 

overall prevalence rate of HBV and HCV in both genders. A previous study conducted by Samo 

et al. (2021) reported a much higher prevalence of HCV in Nawabshah, Sindh, with 14.3% and 

6.7% prevalence of HCV and HBV, respectively. However, our results in terms of HBV in 

women were different from many previous studies where they have found higher prevalence 

as compared to HCV (Dean, 2010; Kumari et al., 2015). In our study, the prevalence rate of 

HBV was much lower in females as compared to HCV. This difference might be due to a lack 

of high-risk categories among females.   

 

In the current study, only a single female out of 15 was observed positive for HBV, while 9 out 

of 45 males had HBV. Similarly, 27% and 49% of females and males were observed to be 

affected with HCV, respectively. Such a significant difference among genders in HBV was 

also observed by Samo et al. (2021), but they did not find any difference in the affection rate 

in various genders. This study also analysed the comparative results of two different molecular 

techniques, such as PCR and ELISA, to assess HBV and HCV prevalence. Gender-based 

results for HBV and HCV detected by PCR showed 62% and 47% male and female HBV 

prevalence, respectively. Similarly, 38% and 47% of males and females were found to be 

affected by HCV, respectively. Such difference in the prevalence rate of HBV and HCV among 

genders might be due to more visits of affected males to hospital as compared to females. 
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Further, high social mobility among males might also be another reason for the higher 

prevalence in males. These results were similar to many previous studies (Saleem et al., 2020; 

Desikan & Khan, 2017) and contrasted to (Samo et al., 2021; Chaudhary et al., 2007).  

 

Another critical parameter included in the current study was the prevalence of HBV and HCV 

among patients of various age groups. Age was classified into 6 groups, starting from 21 to 80 

years or above. Results obtained from ELISA observed the highest prevalence of HCB among 

31-40 (10) and 51-60 (8) while HBV was observed highest among the 41-50 (5) years age 

group. Simply, the middle age group has the highest prevalence of hepatitis than older and 

younger. When these samples were observed with the PCR technique, an almost similar ratio 

of hepatitis prevalence rate was observed. When HBV samples were observed among males 

and females based on various age groups, the highest prevalence in males was observed in the 

age groups 31-40 and 41-50, while in females, the age group 51-60 was observed with the 

highest hepatitis prevalence. Ahmad et al. (2006) also observed almost similar results, where 

they found the highest prevalence rate among people aged 55-65 while the lowest among 

people aged 25-35. Our results were also following the results of Samo et al. (2021), who 

observed a higher rate of HCV and HBV in patients aged greater than 30. However, a further 

increase in age was observed with a decreasing order of disease prevalence, which was in 

contrast to our results. Such an increase in hepatitis prevalence among older age might be due 

to greater exposure to hazardous areas by such age groups.   

 

We also cover three major risk factors that have a close relation with hepatitis prevalence, 

including smoking, stress, and home hygienic conditions. Results showed that all of these risk 

factors have a relationship with hepatitis infection. However, smoking and home hygiene 

conditions have a non-significant association, but stress has a close significant relation with 

hepatitis infection, as listed in the table. Similarly, results were observed by Girgis et al. (2012), 

who stated that these, along with many other risk factors, have a positive relationship with viral 

infections, including hepatitis. Moreover, Liu et al. (2018) and Zaher (2004) also reported an 

association between the smoking of cigarettes or hookah "Goza" and HCV infection. A recent 

study on Hepatitis B and C was conducted by Saleem et al. (2020) in Punjab, Pakistan where 

they found non-significant results for the association of smoking with hepatitis. Samo et al.  

(2021) highlighted that the world's regions with poor health and hygiene conditions enlarge 

viral infections, especially hepatitis. These areas also have high mental stress due to low 

income and health conditions.  

 

This study concluded that the Bahawalpur population is continuously exposed to HBV and 

HCV, causing high infection prevalence. Such a high prevalence rate of HBV and HCV is 

causing a considerable loss of economy to local communities, especially the poor ones. 

Therefore, there is a dire need to educate the people about the infection's transmission 

procedure and improve this community's life standard. Moreover, if awareness about hepatitis 

infection is given through curriculum, this will have much better results than any other type of 

awareness. It is recommended that an effective team should be sent to various public and 

private schools to educate people about the routes of transmission of hepatitis.  

 

5. Conclusion 

 

The study aimed to evaluate the epidemiological dynamics and risk factors of HBV and HCV 

infections in Bahawalpur, Pakistan. The results showed a higher HCV prevalence rate than 
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HBV, with PCR revealing a 50.1% prevalence rate in males and 46% in females, while ELISA 

measured 34.5% and 17.4%, respectively. Additionally, the study found a higher infection rate 

of hepatitis in males with moderate age compared to younger and older age groups. These 

findings highlight the significant burden of hepatitis C in Bahawalpur, particularly among the 

male population with moderate age, leading to substantial economic losses for the community 

and Pakistan as a whole. The study contributes to a better understanding of HBV and HCV 

infection prevalence in Bahawalpur City, which can aid government efforts to minimise 

associated losses. 
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