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Hepatitis B is a fatal liver disease caused by the hepatitis B virus. In this study, blood donors from 
various districts of the North-western frontier province and the federally administered tribal area (FATA) 
of Pakistan were tested for HBsAg and HBV DNA by ICT (Immuno-chromatographic test), ELISA and RT-
PCR. Out of the 7148 blood donors, 244 (3.41%) were positive for HBsAg by ICT, 147 (2.05%) by ELISA 
while 132 (1.85%) were positive by PCR. Our data indicates that the incidence of hepatitis B has 
decreased in these regions in recent times.  
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INTRODUCTION 
 
Hepatitis B is caused by the hepatitis B virus (HBV); an 
enveloped virus containing a partially double stranded, 
circular DNA genome and classified within the family 
hepadnaviridae (Ganem and Schneider 2001). Hepatitis B 
virus infects the liver and causes an inflammation called 
hepatitis, originally known as serum hepatitis (Barker et 
al., 1996). The acute illness causes liver inflammation, 
vomiting, jaundice and sometimes death. Chronic hepatitis 
B may eventually cause liver cirrhosis and liver cancer 
(Chang, 2007). The infection is preventable by vaccination 
(Pungpapong et al., 2007).  

Although replication takes place in the liver, the virus 
spreads to the blood where virus specific proteins and 
their corresponding antibodies are found in infected people. 
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chromatographic test. 

Blood tests for these proteins and antibodies are used to 
diagnose the infection (Bonino et al., 1987). Transmission 
of hepatitis B occurs by percutaneous and permucosal 
exposure to infective body fluids (Hollinger and Liang, 2001). 

It is estimated that nearly 2 billion people around the 
world have serologic evidence of past or present HBV 
infection, while 350 million people are chronically infected 
(Alter, 2003). The prevalence of HBV is highest among 
the developing countries of Asia, Africa and the Pacific 
Islands and lowest among the developed countries of 
America, Europe and Australia. Pakistan being part of the 
developing world, viral hepatitis is a major public health 
problem (Hasnain, 1994).   

With the purpose of investigating the prevalence of 
HBsAg or active HBV infection among the blood donors 
from N-W.F.P and FATA regions, and understanding the 
overall scenario of HBV prevalence among the blood 
donors from all the four provinces of Pakistan, we tested 
7148 blood donors for HBsAg or HBV DNA by ICT, 
ELISA and RT-PCR, and have also analyzed data 
published in this respect from the entire country since 
1996. Our results indicate that the prevalence of HBV has 
decreased among the blood donors from various parts of 
N-W.F.P and FATA regions. Moreover, the data indicates  
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Table 1. Prevalence of HBV among the blood donors from FATA and N-W.F.P as revealed by Immuno-
chromatographic test (ICT), ELISA and RT-PCR. 
 

S/N Month Donors HBsAg (ICT) HBsAg (ELISA) RT-PCR 
1 JANUARY 974 25 18 17 
2 FEBRUARY 1013 30 21 18 
3 MARCH 972 32 22 20 
4 APRIL 938 25 17 17 
5 MAY 936 30 13 12 
6 JUN 1095 42 13 10 
7 JULY 673 23 23 20 
8 AUGUST 547 27 19 18 

Total 8 7148 244 (3.41%) 147 (2.05%) 132 (1.85%) 
 
 
 
that over the past few years, the prevalence of HBV has 
decreased among the blood donors of Pakistan. 
 
 
MATERIALS AND METHODS 
 
Blood donors 
 
Blood was taken from the voluntary blood donors and examined 
either at Hayat Abad Medical Complex (HMC) or at the Institute of 
Biotechnology and Genetic Engineering, N-W.F.P Agricultural 
University Peshawar. 
 
 
Immuno-chromatographic test (ICT) 
 
Initially, all the blood donors were tested for HBsAg by immuno-
chromatographic test. Strips used were from Determine Abbot. 
Samples positive by ICT were furthered for next step evaluation. 
 
 
ELISA   
 
Sera positive by ICT were tested for HBsAg antibodies by ELISA 
(BIOKIT, S.A, Barcelona-Spain) according to the manufacturer’s 
instructions. All the ELISA positive samples were processed for 
DNA extraction. 
 
 
DNA isolation and real time PCR  
 
DNA isolation from the HBsAg positive ELISA samples and sub-
sequent RT-PCR was carried out with the help of DNA extraction 
and RT-PCR kit from Sacace (Sacace, Biotechnology, Italy) 
according to the manufacturer’s instructions, inside the Cepheid 
smart cycler (Nasdaq: CPHD, California, US). 
 
 
Comparative study of online data 
 
Studies published with respect to the prevalence of HBsAg among 
the blood donors of Pakistan were downloaded from the World Wide 
Web (www) and the data given was analyzed. Average prevalence 
of HBsAg was calculated for all the four provinces followed by 
taking average of the studies revealing the prevalence of HBsAg 
among the blood donors from around the country along with the 
average calculated in the case of individual provinces. Graphs were 
drawn using Microsoft Excel. 

RESULTS 
 
HBV prevalence among the blood donors in N-W.F.P 
and FATA  
 
A total of 7148 voluntary blood donors were initially 
screened for HBsAg by ICT. 3.41% of the volunteers 
were detected positive for HBsAg (Table 1). All the 
samples positive by ICT were further processed by 
ELISA which indicated that out of the total number of 
volunteers, 2.05% were positive for HBsAg (Table 1). 

Samples positive by either ICT or ELISA were used for 
HBV DNA extraction and subsequent RT-PCR. The real-
time PCR assay revealed that 132 (1.85%) donors had 
active HBV DNA in their blood (Table 1).  
 
 
HBV prevalence among the blood donors in Pakistan  
 
After gathering information on the prevalence of HBV in 
various provinces of Pakistan from the published studies 
available on the World Wide Web (www), we analyzed 
the data for the trend of HBV prevalence among the 
blood donors since the first publication appeared in 1996. 
Our analysis indicated that a total of 27 publications have 
appeared on HBsAg prevalence among the blood donors 
from various regions of Pakistan since 1996. In all of the 
studies, HBsAg has been detected either by ICT, ELISA 
or MEIA (Table 2). The average prevalence of HBV in all 
the four provinces and the Capital of Pakistan from 1996 
to 2009 was 2.12, 4.8, 4.51, 3.09 and 3.28% from N-
W.F.P, Baluchistan, Sindh, Punjab and the capital city 
Islamabad, respectively (Figure 1, Table 2). Analysis of 
the entire data indicated that the average prevalence of 
HBV was 3.54% during 1996 - 2000 while it was 3.26% 
during 2006 - 2009 (Figure 2). 
 
 
DISCUSSION 
 
In the first part of our study, we have investigated 7148 
voluntary blood donors for the prevalence HBsAg or HBV  
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Table 2. Published studies revealing the prevalence of hepatitis B among blood donors belonging 
to all the four provinces and the capital city of Pakistan since 1996. Technique used in each study 
has also been mentioned. 
 

S/N Reference Location Prevalence Technique 
1 Ahmad et al. (2007) Balochistan 4.8% ICT 
2 Ishtiaq et al. (2007) Rawalpindi 2.45% MEIA 
3 Ahmad et al. (2004) Peshawar 1.9% MEIA 
4 Mumtaz et al. (2002) Rawalpindi 5.86% ICT 
5 Khattak et al. (2002) Rawalpindi 3.3% ELISA 
6 Mahmood et al. (2004)  Multan 3.37% ICT 
7  Asif et al. (2004) Islamabad 2.51% ICT 
8 Muhammad, S. (2006) Skardu 8.4% ELISA 
9 Faisal et al. (2000) Abbottabad 1.55% ICT 
10 Alia et al. (2008) Peshawar 1.40% ELISA 
11 Asad et al. (2007) Lahore 1.52% ICT 
12 Akhter et al. (2005) Karachi 2% ICT 
13 Fayyaz et al. (2006) Bahawalpur 2.69% ICT/ ELISA 
14 Syed and Mark (2009) Pakistan 2.4% ICT 
15 Syed, 1998 Karachi 3.5% ICT 
16 Kakepoto et al. (1996) Karachi 2.28% ICT 
17 Yosaf et al. (1998) Bahawalpur 1.1% ICT 
18 Rehman et al. (1996) Pakistan 5% ICT 
19  Mujeeb. (2008) Sindh 6.2% ICT 
20 Farhat et al. (2006) Pakistan 2.16% ICT 
21 Sulthan et al. (2007) Pakistan 1.46 - 2.99% ICT 
22 Hashim et el. (1999) Faisalabad 2.06% ICT 
23  Mujeeb et al. (2006) Karachi 4.7% ICT 
24 Maqbool et al. (2007) Northern areas 3.66% ICT 
25  Ayub et al. (2006) Liaquetpur 5.96% ICT 
26 Zeeshan et al. (2007) Rawalpindi  2.31% ICT 
27 Waqas et al. (2005) Punjab  4.93% ICT 

 
 
 
DNA by antibody-based tests and RT-PCR. Four studies 
have earlier reported prevalence of HBsAg among the 
blood donors of N-W.F.P (Faisal et al., 2000; Ahmed et 
al., 2004; Maqbool and Mohammad, 2007; Alia et al., 2008). 
These studies have focused on the antibodies-based 
tests alone in order to examine the prevalence of 
hepatitis B among the blood donors in the N-W.F.P 
province including FATA. In our study, we have coupled 
the antibodies-based test with modern RT-PCR based 
HBV DNA detection in order to exactly figure out the 
prevalence of active HBV infection among the blood 
donors from N-W.F.P and FATA. As compared to the 
average pre-valence of HBsAg among the blood donors 
of N-W.F.P and FATA as documented by earlier studies 
(2.12%), this study reveals a decreasing trend (2.05%) in 
the prevalence of HBsAg in our subject areas. None of 
the studies mentioned above have used DNA based 
detection in order to figure out the active infection but our 
study reveals that the prevalence of active HBV infection 
is even lower (1.85%) than the average HBsAg 
prevalence recorded in the case of all previous studies 

including the present one. The decreasing trend of HBV 
infection indicates improvement in health care facilities 
and aware-ness among the general population over the 
past few years.  

According to previous studies, from the year 1996 to 
2009, high prevalence of HBsAg among the blood donors 
(8.4 and 6%) has been reported from Sindh province 
(Muhammad, 2006; Syed et al., 2008) followed by 
Rawalpindi, Punjab (5.86%), (Mumtaz et al., 2002) while 
the lowest (1.1%) prevalence of HBsAg was seen in 
Bahawalpur, Punjab (Yousuf et al., 1998). From the year 
1996 to 2009, the average  HBsAg prevalence among the 
blood donors reported by various studies from N-W.F.P, 
Baluchistan, Sindh, Punjab and the capital city Islamabad  
(Figure 1, Table 2) shows high prevalence of HBsAg 
among the blood donors from Baluchistan and low 
prevalence in the Punjab province. Analysis of the entire 
data on HBsAg from all over Pakistan also indicates that 
the HBV infection is on a declining trend since the year 
1996 (Figure 2). The average prevalence of HBsAg 
among the blood donors of Pakistan, as reported by various 
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Figure 1. Average prevalence of HBsAg among the blood donors from various Provinces and 
the capital city (Islamabad) of Pakistan from 1996 - 2009.  

 

 

 

 
 
Figure 2. Average prevalence of HBsAg among the blood donors of the entire 
country (Pakistan) from 1996 - 2009. Prevalence (%) is shown along y-axis while 
x-axis shows duration. 

 
 
 
studies from 1996 to 2000, is 3.54, which dropped down 
to 3.41% during 2000 - 2005. The data published with 
respect to prevalence of HBsAg among the blood donors 
of Pakistan since the year 2005 to date indicates that the 
average prevalence of HBsAg has further decreased to 
3.26% (Figure 2).  

Our study reveals that the prevalence of HBV infection 
among the blood donors of N-W.F.P and FATA as well as 
in the case of the entire country (Pakistan) has 
decreased over the past couple of years. This could well 
be attributed to the awareness created among the health 
professionals   and   general   public   about   hepatitis   B 

around the country. 
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