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Abstract

Hepatitis B virus infection is perilous among the five types of Hepatitis, as it remains clinically asymptomatic. The
present study draws up-to-date prevalence of Hepatitis B virus (HBV) in the general population of Mardan, Khyber
Pakhtunkhwa Pakistan. The blood samples from 4803 individuals including 2399 male and 2404 females were
investigated. All the suspected samples were analyzed for hepatitis B surface antigen using Immuno-chromatographic
test (ICT), Enzyme-linked immunosorbent assay (ELISA), and followed by Reverse transcription-polymerase chain
reaction (RT-PCR). Results showed that 312 (13.00%) out of 2399 individuals contained antibodies in their blood
against HBV, while among the different age groups, the highest incidences of HBV antibodies were found in the
age of 21-30 groups (10.73%). Furthermore, the ICT positive samples were screened by nested polymerase chain
reaction to detect the existence of active HBV-DNA. It was observed that 169 (7.04%) out of (2399) male of the
total population (4803) tested was positive. On the other hand, the female 463 (19.25%) possessed antibodies in
their blood against HBV. Accumulatively, our results showed a higher percentage of HBV prevalence in males than
females in the age group 21-30 years. The total HCV infected in Mardan general population was recorded at 5.7%
comprising both male and female.
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Resumo

A infeccdo pelo virus da hepatite B é perigosa entre os cinco tipos de hepatite, pois permanece clinicamente
assintomatica. O presente estudo traga a prevaléncia atualizada do virus da hepatite B (HBV) na populagdo geral
de Mardan, Khyber Pakhtunkhwa, no Paquistdo. Amostras de sangue de 4.803 individuos, incluindo 2.399 homens
e 2.404 mulheres, foram investigadas. Todas as amostras suspeitas foram analisadas para o antigeno de superficie
da hepatite B usando teste imunocromatografico (ICT), enzyme-linked immunosorbent assay (ELISA), seguido por
transcrigao reversa-reacao em cadeia da polimerase (RT-PCR). Os resultados mostraram que 312 (13,00%) de
2.399 individuos continham anticorpos no sangue contra o VHB, enquanto, entre as diferentes faixas etarias, as maiores
incidéncias de anticorpos VHB foram encontradas nos grupos de 21 a 30 anos (10,73%). Além disso, amostras positivas
para ICT foram rastreadas por reagdo em cadeia da polimerase aninhada para detectar a existéncia de HBV-DNA ativo.
Observou-se que 169 (7,04%) de 2.399 homens do total da populagao (4803) testados foram positivos. Por outro lado,
463 mulheres (19,25%) possuiam anticorpos no sangue contra VHB. Acumulativamente, nossos resultados mostraram
uma porcentagem maior de prevaléncia de HBV em homens do que em mulheres na faixa etria de 21 a 30 anos. O
total de HCV infectados na populagao geral de Mardan foi registrado em 5,7%, incluindo homens e mulheres.

Palavras-chave: prevaléncia de VHB, grupos de idade, anticorpos anti-VHB, Mardan, Paquistdo.

1. Introduction

Hepatitis is the foremost deadly liver infectious disease =~ Despite that nearly, 350-400 million people are carriers
across the globe. About, 257 million people are living with  of the surface antigen (HBsAg) of HBV. The highest
HBV infection that resulted in 887,000 deaths (WHO,2015).  prevalence of HBV was reported in the Western Pacific
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Region 6.2% and African Region 6.1% (Hennessey et al.,
2013; Schweitzer et al., 2015). There are main five hepatitis
viruses comprising A, B, C, D, and E (HAV, HBV, HCV HDV,
and HEV) respectively, that severely affect the liver. HBV
leads to inhibition of the progression of liver fibrosis,
including hepatocellular carcinoma (HCC), normalization of
biochemical liver indicators, and leading to liver cirrhosis
(Polish Group of Experts for HBV, 2017; Hafeez-ud-din et al.,
2012). Hepatitis B was first identified in 1963 and to date,
more than 20 million people in Pakistan are suffering from
hepatitis B and Cresulting in 150,000 new cases each year
(Ali et al., 2011).

The high prevalence of HBV in Pakistan causes great
suffering to patients and their families those possessing
low economic status. It is pivotal to control HBV because
67.5% of Pakistan’s population belongs to rural areas with
low socio-economic value (Khan et al., 2011a). Hepatitis B
virus shares a similar mode of transmission with HCV. Thus,
the major risk factors of HBV are the use of unsterilized
tools or instruments, transfusion of unscreened blood
and/or blood-related products, shaving by local community
barbers using or reused razors, ear and nose piercing, and
tattooing with unsterilized needles, sharing toothbrushes
of infected person, dental and general surgical operations
with unsterilized instruments, poor health work set up
in hospitals, dialysis, acupuncture, use of non-sterilized
scissors for circumcision, drug abuses and unsafe sex
practices (Kumar et al., 2017; Liaw and Chu, 2009; Rantala
and van-de-Laar, 2008).

Hepatitis B virus is a major agent for the silent contagious
liver infection that may acute or chronic. Nethermost,
people remain asymptomatic in the course. However,
acute illness along with the common symptoms such as
abdomen pain, yellowing of the eyes (Jaundice), and skin
extreme fatigue, vomiting or nausea, and dark color of
urine. Whereas, acute hepatitis may result in liver failure
in a small percentage of the people that might lead to
death (Chang, 2007; Rantala and van-de-Laar, 2008). Of
significance, the classification of age groups plays a key role
in the study of geographical and demographic differences,
molecular epidemiology, chronic infection studies,
designing therapeutic strategies, and vaccine development
(Gul et al., 2016; Kumar et al., 2017). Although, effective
vaccines against HBV are available from 1982 (Cassidy et al.,
2011). Nevertheless, Adefovir is an effective prescribed
medicine to treat HBV infections (Van Bémmel et al., 2004).
Entecavir, sold in the market of brand name (Baraclude),
for the treatment of HBV infection. Hence, previous studies
suggests that Adefovir and Entecavir to be effective against
the HBV (Matthews, 2006).

Even though the developing countries like Africa,
Asia, and Pacific Island have a high prevalence of HBV
in comparison with developed countries like Europe,
America, Australia where the prevalence is low. Pakistanis a
developing country, having viral hepatitis as a major public
health issue (Hasnain, 1994; Schweitzer et al., 2015). There
is a need among the large populations of the developing
world to study the relationship of HBV by age, gender,
route of entry, and the duration of infection (Gul et al.,
2016; Kumar et al., 2017). Although documentation of
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actual HBV infection in Pakistan remains perplexing due
to poor management and effective record keeping.

Conversely, PCR based HBV diagnosis provides an extra
advantage over non-PCR methods including Enzyme-Linked
Immunosorbent Assay (ELISA), Recombinant Immunoblot
assay (RIBA), Enzyme Immunoassay for the Qualitative
Detection (EIA), Immunochromatography (ICT), and so on,
being a quick and reliable tool to diagnose, identification
genotype, and quantify HCV and HBV genetic material in
the blood. Previously, small studies have been undertaken
in different regions of Pakistan (Ahmad et al., 2009; Aslam
and Aslam, 2001; Kumar et al., 2017). As the province of
Khyber Pakhtunkhwa is highly vulnerable to natural and
human-induced disasters, lacks risk reduction measures,
and suffers from the overlapping responsibilities from the
past many years. Mardan city was decided as one of the
suitable sites KP to research due to the increasing population
in the last few years, limited resources, and lack of health
facilities. To investigate the actual prevalence of HBV in KP
province a review of literature from Pakistan published data
was also analyzed. The present study will not only help
to determine the seroprevalence of HBV and to compare
it with previous investigations but will also attract the
attention of local and foreign organizations/researchers
towards this serious matter.

2. Materials and Methods

2.1. Population size and sampling

The Cross-sectional descriptive study was conducted
in Mardan city, the second densely populated city of
Khyber Pakhtunkhwa, Pakistan by the total population
in 2017-2020 counting 358,604. The main language is
Pushto locally called (Pakhto). The residents of the area,
most of whom came from different parts of the local
regions, were taken as a mixed population of Mardan
city, Pakistan (Figure 1). All the individuals were assigned
in seven different age categories 10-20, 21-30, 31-40,
41-50, 51-60, 61-70, and 71 to above age, respectively. The
population was selected based on visiting the concerned
small laboratories/collection centers for diagnosis. Subjects
consist of comorbidities, and participants younger than
10 years were excluded; those who provide full informed
consent were included.

Data for three years from 2017 to 2020 was used with
the informed as well as written consent of each patient
based on the design questionnaire. The questionnaire
included general information and reference to the doctor
with history and diagnostic tests. All the confidential
information was solemnly used for research purposes.
The study was approved by the Ethical Committee and of
minor collections laboratories with the collaboration of
the School of Life Sciences, Lanzhou University P.R China,
and the Virtual University of Pakistan.

2.2. Identification of HBV in blood

From the redial vein of the patients, a 5ml blood sample
was collected in a sterilized gel tube using a disposable
syringe. The serum was collected by coagulation of blood
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Figure 1. Map of the Khyber Pakhtunkhwa (KP), Pakistan. The district Mardan in encircled, where the present study was conducted for
determining the prevalence of active HCV infection and genotypic distribution in the year from 2017-2020.

samples and stored at -20°C until analysis. Initially,
all suspected samples of blood were examined by the
immuno-chromatographic test (ICT) for HBsAg respectively.
The kits and reagents used in this screening were purchased
from Abbot (global healthcare and research). Positive
samples by ICT were further processed for the next round
of examination ELISA and with the help of PCR followed
by (Ali et al., 2012).

To investigate HBV positive sera, an ELISA test was
conducted for investigation of possible antibodies
complementary to its antigen using commercially available
kits following the manufacture’s protocol (BIO KIT, U.S.A,
Barcelona-Spain). The HBsAg positive samples from
ELISA were subsequently processed for DNA isolation and
nested PCR using commercially available DNA Extraction
kits (Sacace, Biotechnology, Italy) using Cepheid smart
cycler (Nasdaq: CPHD, California, US). Isolated DNA was
dissolved in 50 pl of nuclease-free water for nested PCR.
In the initial round, the PCR specific primers were used as
shown in (Table 1). About 20 puL of the PCR mixture (1.5 ul
of 25 mM MgCI2 and 1 pl of 2.5 mM dNTPs) containing
1 pl each of 10 uM forward and reverse primers and Taq
buffer, 3 ul nuclease-free water were added to 10ul of
DNA for the first round in PCR machine. The reaction
mixture was the same as first for the second round of PCR
except for 4 nul of DNA template and 9.3 pl of nuclease-free
water. The thermal cycler conditions were as following;
denaturation at 94°C for 5min and 30 cycles of annealing
temperature 52°C for 40 sec, 73°C for 30 sec, and a final
extension of 73°C for 5 min. The conditions for the nested
PCR were the same as mentioned above. The Prevalence
rate was determined as frequency-based with the help of
the following Formula 1:

Number of Positive Samples 1

Prevalence(as %)=100x
Number of Total Samples Measured
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Table 1. Set of primer run in the nested PCR (i.e. First and second
cycle of PCR) the primer pairs.

PCR
Cycle Primers sequence
type
First Forward: 5'-CATCCTGCTGCTATGCCTCATCT-3',
Reverse: 5'-CGAACCACTGAACAAATGGCACT-3
Second Forward: 5'-GGTATGTTGCCCGTTTGTCCTCT-3'
Reverse: 5'-GGCACTAGTAAACTGAGCCA-3
3. Results

3.1. Gender and age-wise HBV distribution

In the current study, a total of 4803 samples were
collected, of which 2399 were males and 2404 were females.
The total observed samples were taken from 10-71 or
above years and categorized into seven age groups, initially
screened for HBsAg through ICT. All the male HBsAg ICT
positive was 10.73% (2399), further processed by ELISA.
ELISA results indicated that out of total tested individuals
312(13.00%) were positive for HBsAg (Table 2). The nested
PCR assay of the samples positive by either ELISA or ICT
showed that 169 (7.04%) males with active HBV DNA in
their blood (Table 2). Based on age-wise prevalence in
males, the results showed that all the age groups were
affected. However, the prevalence is not the same across
the groups. The highest rate of incidence 10.73% was found
in the age group of 21-30 years, followed by 8.0% in the age
group of 31-40 while a lower frequency incidence of 1.16%
was observed in the age group of 60-70 years. Likewise,
no incidence was seen in the age group of 71 years or
above (Table 2).

In the same way, the age-wise prevalence in females
was also assessed (Table 3), but lower frequency of HBV
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prevalence than males. In females, all the age groups were
found affected differently. In females, the prevalence
deviated among the age groups. The highest incidence
rate (7.46%) was found in the age group 21-30, followed
by 31-40 age group by 3.93% while the lowest rate was
observed in the age group 60-70 by 0.66% (Table 3).
Interestingly, as compared to male gender a single case
was found in females at the age of 71-above year. Among
infected individuals, the prevalence of HBV observed
a higher incidence in males as compared to females
(Table 2 & 3). The results revealed that 7.04% (169) of males
showed positive HBV-PCR results while the prevalence in
females was 4.45% (107) was achieved (Table 2 and 3).

3.2. Sex-wise distribution of HBsAg

During the current study, out of 2399 male samples,
312 samples were observed positive for HBs antigen and
169 were reported positive for HBV DNA. In females,
252 samples out of 2404 were reported positive for
HBs antigen and HBV DNA. Counting 107 samples were

found positive as shown in (Table 4). By calculating total
prevalence in the whole selected population harboring
HBs antigen showed 11.7%, while for HBV active DNA
infection was observed 5.7%, a typical gel photograph is
shown in Figure 2.

3.3. Sero-prevalence of HBV Online data retrieval

To compare the important findings, regarding the
active HBV for Pakistan were reviewed from PubMed,
Google, and World Wide Web (http://webfoundation.
org/). All the data were examined manually. From all over
the country the average prevalence of HBV in terms of
the individual province as well as all four provinces were
calculated (Table 5).

4. Discussion

Emerging infectious diseases pose a serious threat to
public health security; this is especially true in the under
developed world because of limited resources to combat.

Table 2. Prevalence of active HBV among the different age groups of males as revealed by ICT, ELISA, and PCR tests.

Age categories

Positive

S. No (years) No. of samples ICT(+ive) ELISA(+ive) PCR(+ive) Prevalence (%)
1 10-20 145 57 25 7 4.82

2 21-30 773 155 121 83 10.73

3 31-40 569 118 60 46 8.08

4 41-50 492 93 53 25 5.08

5 51-60 222 61 29 6 2.70

6 61-70 172 41 19 2 116

7 71-or above 26 14 5 0 0

Total 2399 539 (22.46%) 312 (13.00%) 169 (7.04%) 32.59%

Table 3. Prevalence of active HBV among the different age groups of females as revealed by ICT, ELISA, and PCR observations.

Age categories

Positive

S.No (years) No. of samples ICT(+ive) ELISA(+ive) PCR(+ive) Prevalence (%)
1 10-20 116 42 26 3 2.58
2 21-30 831 178 98 62 7.46
3 31-40 636 102 56 25 3.93
4 41-50 357 57 31 9 2.52
5 51-60 263 49 29 6 2.28
6 61-70 150 19 7 1 0.66
7 71-or above 51 16 5 1 1.96
Total 2404 463 (19.25%) 252(10.48%) 107(4.45%) 21.40%
Table 4. Sex wise distribution of the anti-HBV antibodies and HBV DNA positive cases.
Sex Total number of samples Anti-HBV +ve HBV +ve
Male 2399 312 169
Female 2404 252 107
Total 4803 564 (11.7%) 276 (5.7%)
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Figure 2. Typical gel photograph of HBV amplified products. Lane 1= 1 Kb molecular marker; Lane 2-7 positive samples for active HBV

showing 180 bp band of hepatitis B virus; Lane = 8 negative control.

The emerging pathogens are characterized by a novel mode
of pathogenesis and in some cases, a broad host range
(Khalil et al., 2017). Hepatitis B infection is an international
public health defy that is frighteningly increasing with a
prevalence ranging from 2 to 8% in a different population
of Pakistan. This situation is not different from that in
the rest of the world (Ahmad, 2016). More specifically, in
acute hepatitis patients harbor the serum of HBsAg are
likely to be carriers or have a severe risk factor for causing
chronic liver disease, in developing countries like India,
Bangladesh, and Pakistan. (Sheikh et al., 2011). Mardan
is in the southwest of province KP, Pakistan (Figure 1).
The proportion of the urban district is 20.2% whereas
79.8% is the rural proportion. A report conducted by the
Government of Pakistan has mentioned that compared
to urban areas hepatitis prevalence is more in rural
areas. The disease outbreaks are complex and often not
well understood. The experimental design of the current
study aims to inquire about the prevalence of HBV in the
Mardan KPK, Pakistan, being the second central city to the
northern part of Pakistan. These findings signifying that
most HBV positive subjects belong to the rural areas of
low economic eminence (Akbar et al., 1997). The Mardan
city was undertaken because its entire districts have a
comparatively higher mixed population. These districts
are facing basic health prerequisites problems. Previous
findings were more concerned about antibodies-based tests
and non-PCR methods including ELISA, RIBA (Table 5). In
our recent findings, molecular-based techniques (RT-PCR)
combined with ICT and ELISA was used to draw the exact
picture of active HBV prevalence and infection in between
the different age groups comprising males and females.
The data support the hypothesis of a homogeneous
distribution of HBV infection between the male and
female due to various outdoor factors (Ahmad et al., 2017;
Akbar et al., 1997).

The patients treated for hepatitis B and C in the past
2 years through Prime Minister Program for the Prevention
and Control of Hepatitis Viral Infection were screened from
12 different regions. A success rate of 67% was stated for
PCR reports of 1686 patients, which were available and
about 33% were non-responders. An estimated 3440 (45.4%)
patients among 7572 patients completed 6 months of
interferon therapy (Qureshi et al., 2013). To mitigate the
risks associated with HBV, there is an urgent need to
understand the interactions of pathogen host interaction,
to monitor molecular evolution and genomic surveillance.

Brazilian Journal of Biology, 2022, vol. 82, e245813

The present study confirms a 5.7% prevalence (Table 4) of
HBV throughout Mardan city compared with other parts
of Pakistan (Table 5). Prevalence frequency distribution
of hepatitis B infection was reported lower in females
(4.45%) in comparison with males where it is (7.04%). Our
results suggest that the male community is acquiring HBV
infection more quickly and maximizing prone to exposure
of outer environment in contrast to females who spend
mostly household life.

Barber shaving, homosexuality heterosexuality and
use of drugs are very customary in these areas which
are in line for the arguments for such higher occurrence
of HBV among males. Similarly, HBV higher incidence in
males followed by females was observed when risk factors
regarding hepatitis B and C infection were observed in the
liver, stomach in Karachi and Peshawar (Khan et al., 2011b;
Kumar et al., 2017, 2020; Shazi and Abbas, 2006). Earlier
studies also confirmed a high prevalence of HBV cases in
males as compared to females in Pakistan (Alam et al.,
2007; Mahtab et al., 2008) Similarly, the prevalence of HBV
infection is higher in Bangladesh in males to females almost
67.86% to 32.14% (Khan and Ahmad, 2014). The increase in
the prevalence of HBV in males reflects high-risk factors
in Asian males. These risk factors include a high use of
drugs, sharing of barber shaving razors and multiple sex
partners as compared to women.

In Pakistan, a Disease Early Warning System (DEWS)
was shaped in 2005 through the collaboration of WHO and
the Federal Ministry of Health (FMH) with the goal of early
detection of infectious pathogens to overcome morbidity
and mortality. Unfortunately, it was not implemented at
the grassroots level (Tanveer and Shinwari, 2015). A survey
report in Pakistan about the awareness among professional
scientists raises alarms about biosafety and biosecurity
(Janjua and Nizamy, 2004). Espacially Balochistan and
Faisalabad which have high frequency of hepatitis B and
C(Ahmad et al., 20074, b) In this investigation, almost all
age groups were found to be affected by HBV. However, a
higher prevalence exists at young ages of either males or
females. The higher prevalence among younger age groups
may be endorsed to the more frequent acquaintance to
risk factors and persistent HBV infection.

The barber risk factor is one of the major causes and
the route of transmission for HBV infections in Pakistan.
At a young age, peoples are not aware much and even
do not care/complete the therapy. Second, due to low
socioeconomic eminence some child work or young age
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labor collecting raw or waste materials specially used
injection, etc. from public spot and streets that may
increase the rate of infection. The frequency of exposure
to HBV is higher in male gender (32%) who routinely
shaved with community barbers. Previous studies showed
in Pakistan nearly 46% of the barbers reuse the blades,
ultimately resulting in the increased transmission of
HBV infection in the community blades (Kumar et al.,
2020; Mahtab et al., 2008). Other risk factors in this area
might be associated with contaminated dental surgery,
large numbers of refugees an underdeveloped region
that is at war, and internally displaced people (IDPs) for
the reason of ongoing war against militants and terror
represent another major obstacle to the health care system
(Attaullah et al., 2011; Rauf et al., 2011). Under-funded and
ill-equipped healthcare facilities due to the ongoing war
and infrastructure collapse of terrorist activities represent
the biggest obstacles to health care of Pakistan. The lack of
emergency medical services in Pakistan and initial help to
victims are commonly provided by the untrained worker
but well-meaning people at the scene is another major
cause of an abrupt increase in hepatitis. In the province
of KP, populations has an approximately high prevalence
rate 3.0% of more than 30.52 million; KP has more than
10 million HBV carriers and contributes a large proportion
to the worldwide pool of HBV carriers (Bukhari et al., 1999).

In our practical observations, most of the patients are
associated with low economic status and visited by local
medical practitioners for medical checkups. No proper
sterilization methods and contaminated equipment reuse
might be a possible reason for the high rate of prevalence
in this area. Sharing personal materials like shaving razors,
nail cutters, the needle used for ear and nose piercing,
toothbrushes, and close personal or sexual contact with
an infected person has also been reported contributing as
major risk factors for hepatitis B virus infection in the young
age (Janjua and Nizamy, 2004; Kumar et al., 2020, 2017).
The dilemma is not only restricted to natural outbreaks
but also bioterrorism attacks using engineered viruses
by non-state agents cannot be ignored in the region. At
present, Pakistan may not have the capacity to deal with
these issues itself so far. High head to toe efforts is required
by the international community to reduce the existing
threat of hepatitis diseases by educating communities,
providing funds to facilitate healthcare personnel, and
by providing better treatment facilities to reduce the
mortality rate. A risk factor study related to HBV infection
in Pakistan would give important evidence to the health
planners and the disease control department to overcome
the spread of disease. Proper preventive measures, public
awareness, and vaccination programs should be launch
sooner or later. The government and health authorities
need to re-enforce the management and control strategies.

5. Conclusion

The current studies highlighted the seroprevalence
of HBV in between the various age groups. HBV is an
avertible disease and can be treated by immunization
or vaccination. In the present portfolio, males are more
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exposed to high prevalence in comparison with females.
Although the infection was more proliferated between the
younger groups either male or female. Besides, Mardan
is still dominant in HBV infection, there is a pressing
need for major awareness events should be launched
by KP Government or local authorities and (NGOs)
non-government organizations, ample to adopt preventive
measures to control the outspread of such dreadful disease.
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