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Abstract 

Background: Hepatitis B virus (HBV) infects more than 300 million people worldwide and is common cause of liver 
disease and liver cancer. HBV, a member of the Hepadnaviridae family, is a small DNA virus with unusual features 
similar to retroviruses. HBV replicates through an RNA intermediate and can integrate into the host genome. The unique 
features of the HBV replication cycle confer a distinct ability of the virus to persist in infected cells. Aims & Objective: 
This study was designed to determine HBsAg Seropositivity among rural population attending inpatients and outpatients 
at tertiary care center with special consideration to childbearing age women. Material & Method: This retrospective 
study was conducted in the Department of Microbiology for three months in a tertiary care center catering rural 
population. A total of 1463 patients attending outdoor and indoor, were screened for HBsAg by lateral flow based rapid 
immunochromatographic card test (ICT) manufactured by J Mitra & Co Pvt Ltd. Results: Seropositivity of HBsAg was 
41/1463(2.80%). Seropositivity was seen more in males 27/756(3.57%) as compared to females 14/707(1.98%). Age 
range 31-45 years was found to have highest prevalence rate with seropositivity of 15/279(5.38%). Among patients 
screened for HbsAg, we observed seropositivity of 2.37% (12/505) among women of childbearing age with age range 16 
to 45 years. Conclusion: Findings in this study significantly contribute to the understanding of actual epidemiology of 
HBsAg in rural population especially women of childbearing age. Therefore, we should make efforts to prevent HBV 
infection by focusing on associated risk factors. 
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Background 

In 1965, Blumberg, while studying human serum 
lipoprotein allotypes observed in the serum of an 
Australian aborigine, a new antigen which gave clear 
defined line of precipitation with sera from two 
hemophiliacs who had received multiple blood 
transfusions. This was named as Australia antigen. By 
1968 the ‘Australia antigen’ was found to be associated 
with serum hepatitis. It was subsequently shown to be 
the surface component of hepatitis B virus (HBV) and 
name was changed to hepatitis B surface antigen (HBs 
Ag) [1].  HBV is a partially double-stranded circular 
DNA virus belongs to class Hepadnaviridae. Viral  
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particle is 42 nm in size and consists of an outer 
lipoprotein coat and surface antigen. HBsAg circulates 
in blood as viral particle-bound protein form or as free 
noninfectious protein presenting as 22-nm spherical or 
tubular particles (free form predominates). Inner viral 
core contains hepatitis B core antigen (HBcAg), a 
double-stranded DNA molecule and hepatitis B e 
antigen (HBeAg), a soluble, non-particulate substance 
that is often present with core antigen.  
 
Inner core also contains DNA dependent polymerase. 
Genome of HBV consists of the S gene, which codes 
for HBsAg; two pre-S region genes (pre-S1, pre-S2) 
that code for the hepatocyte receptor binding site; the C 
gene, which codes for HBcAg and HBeAg; the P gene, 
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which codes for a DNA polymerase; and an X gene that 
activates viral and cellular promoters. Although HBV is 
a DNA virus, it replicates in a way similar to 
retroviruses by making an intermediate RNA transcript 
[2]. 
 
Based on the prevalence of HBsAg, different areas of 
the world are classified as high (>8%), intermediate (2–
7%) or low (<2%) HBV endemicity. Since India has 
one-fifth of the world's population, it accounts for a 
large proportion of the worldwide HBV burden. India 
harbors 10–15% of entire pool, estimated around 40 
million HBV carriers in world. About 15–25% of 
HBsAg carriers are likely to suffer from cirrhosis and 
liver cancer and may die prematurely [3]. 

 
Approximately one third of HBV infections occur via 
perinatal transmission and it is most important vertical 
transmission route of chronic hepatitis B infection. 
Women who have serological evidence of both HBsAg 
and HBeAg have significantly greater risk of 
transmission of HBV to their newborn as compared to 
women who have serological evidence of HBsAg only 
(85% compared to 10%) [4]. 

 
Thus, to understand and assess the magnitude and 
dynamics of transmission of a disease in a community 
and for its control and prevention, assessment and study 
of its prevalence is very important.  
 
Epidemiological data on HBV infection is therefore 
important for strategies to tackle the spread of the 
disease. It is for these reasons this study was designed 
to determine HBsAg Seropositivity among rural 

population attending inpatients and outpatients at 
tertiary care center with special consideration to 
childbearing age women. 

Material & Method 

This retrospective study was conducted in the 
Department of Microbiology for three months in a 
tertiary care center catering rural population. A 
total of 1463 patients attending outdoor and 
indoor, were screened for HBsAg by lateral flow 
based rapid immunochromatographic card test 
(ICT) manufactured by J Mitra & Co Pvt Ltd. 
 
Two ml venous blood of patients was collected and 
kept at room temperature to clot. Serum was 
separated by low centrifugation to get a clear 
supernatant and was subjected to 
immunochromatographic card test which is a one-
step rapid quantitative two site sandwich 
immunoassay.  
 
As the test sample flows through the membrane 
assembly of the device the colored monoclonal 
anti HBsAg colloid gold conjugate complexes with 
HBsAg in the sample. This complex moves further 
to the test region where it is immobilized by 
another monoclonal anti HBsAg antiserum coated 
on the membrane leading to the formation of pink 
purple colored band which confirms positive result. 
Only one pink band at the control region gives a 
negative test. Two pink bands both at the control 
and the test region gives a positive test. 

Results 

In present study, total of 1463 samples were tested for HBsAg .Out of 1463 samples, 1320 were from outdoor patients 
and 143 were from indoor patients. Overall seropositivity of HBsAg was 41/1463(2.80%).  
 
Demographic profile of patients enrolled in study were 756/1463(51.67%) males and 707/1463(48.23%) females. 
Seropositivity was seen more in males 27/756(3.57%) as compared to females 14/707(1.98%). (Table 1) 
 
Table-1: Sample screened for HBsAg 

Sample screened for HBsAg Total Samples Sample screened positive 
Males 756 27(3.57%) 
Females 707 14(1.98%) 

Total 1463 41(2.80%) 

In our study age range 31-45 years was found to have highest prevalence rate with seropositivity of 15/279(5.38%). Out 
of these, 7/279(2.50%) were females and 8/279(2.87%) were males. Seropositivity was low among elderly (>60 years) 
5/1463(0.34%) followed by children (age range <15 years) 3/1463(0.20%) (Table 2). 
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Table-2: Age & Gender wise distribution of screened samples and HBsAg positive samples

Age(In Years) 
Total male patients 
screened 

<15 years 53 

16-30 years 206 

31-45 years 155 

46-60 years 190 

>60 years 152 

Among patients screened for HbsAg, we observed seropositivity of 2.37% (12/505) among women of childbearing age 
with age range 16 to 45 years (Figure 1).
 
Figure-1: Seropositivity among rural fema

Discussion 

We observed seropositivity of HBsAg was 2.80% in our tertiary care center. Overall rate of HBsAg positivity has been 
reported to range between 2% and 8% in most studies [5,6,7].
with an estimated carrier population of 56.5 million [6].
reference to seropositivity of HBsAg (Table 3).
 
Table-3: Seroprevalence of HBsAg as documented by different authors

Year Author 
2015 Kanodia et al [8] 

2012 Maratha Bhaskar Rao [9]

2011 Patil et al [10] 

2010 Sood et al [11] 

2007 Choudhary et al [12] 

2000 Chandeasekaran et al [13]

2005 Kurein et al [14] 

1992 William et al [15] 

Out of total patients 756/1463(51.67%) were males and 707/1463(48.23%) were females. Seropositivity was seen more 
in males 27/756(3.57%) as compared to females 14/707(1.98%)  (Table 1).  Datta et al [16]
rate of 35.3% in male and 19.3% in female, P. Jain et al
among males 62.54% in comparison to female 23.22%.
positivity among males compared to females. Quamer S et al
probably they clear HBV more efficiently in comparison to males. Our study shows comparable findings of hepatitis B 
infection with the different authors from different pa
 

In our study age range 31-45 years was found to have highest prevalence rate with seropositivity of 15/279(5.38%). Out 
of these, 7/279(2.50%) were females and 8/279(2.87%) were males. Similar results were found by Kanodia 

, 2016/ Vol 4/Issue 10                                                                                                           

                                                                                                                                                      Origin

al Research and Review                           Available online at: www.ijmrr.in

se distribution of screened samples and HBsAg positive samples

Total male patients Male patients 
HbsAg positive 

Total Female 
Patients screened  

2 31 

6 353 

8 124 

7 69 

4 43 

Among patients screened for HbsAg, we observed seropositivity of 2.37% (12/505) among women of childbearing age 
with age range 16 to 45 years (Figure 1). 

1: Seropositivity among rural females of child bearing age 

We observed seropositivity of HBsAg was 2.80% in our tertiary care center. Overall rate of HBsAg positivity has been 
reported to range between 2% and 8% in most studies [5,6,7]. The widely quoted figure of a carrier ra
with an estimated carrier population of 56.5 million [6]. Similar other studies conducted show variable results in 
reference to seropositivity of HBsAg (Table 3). 

3: Seroprevalence of HBsAg as documented by different authors 

Seroprevalence HBsAg 
4.7% 

Maratha Bhaskar Rao [9] 7.6% 

2.99% 

0.87% 

2.28% 

Chandeasekaran et al [13] 7.00% 

5.70% 

7.40% 

Out of total patients 756/1463(51.67%) were males and 707/1463(48.23%) were females. Seropositivity was seen more 
in males 27/756(3.57%) as compared to females 14/707(1.98%)  (Table 1).  Datta et al [16] 

rate of 35.3% in male and 19.3% in female, P. Jain et al [17] also reported positivity of HbsAg was more prevalent 
among males 62.54% in comparison to female 23.22%. Kanodia et al [8] and Patil et al

ed to females. Quamer S et al [18] explained low seropositivity among females because 
probably they clear HBV more efficiently in comparison to males. Our study shows comparable findings of hepatitis B 
infection with the different authors from different parts of India. 

45 years was found to have highest prevalence rate with seropositivity of 15/279(5.38%). Out 
of these, 7/279(2.50%) were females and 8/279(2.87%) were males. Similar results were found by Kanodia 

2.37%

Total rural female of childbearing age screened

HbsAg positive
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se distribution of screened samples and HBsAg positive samples 

Female patients 
HbsAg Positive 
1 

4 

7 

1 

1 

Among patients screened for HbsAg, we observed seropositivity of 2.37% (12/505) among women of childbearing age 

 

We observed seropositivity of HBsAg was 2.80% in our tertiary care center. Overall rate of HBsAg positivity has been 
The widely quoted figure of a carrier rate in India is 4.7% 

Similar other studies conducted show variable results in 

 

Out of total patients 756/1463(51.67%) were males and 707/1463(48.23%) were females. Seropositivity was seen more 
 observed HBsAg positivity 

[17] also reported positivity of HbsAg was more prevalent 
 [10] also observed higher 

[18] explained low seropositivity among females because 
probably they clear HBV more efficiently in comparison to males. Our study shows comparable findings of hepatitis B 

45 years was found to have highest prevalence rate with seropositivity of 15/279(5.38%). Out 
of these, 7/279(2.50%) were females and 8/279(2.87%) were males. Similar results were found by Kanodia et al [8]  and 
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Atray D[19] with maximum seropositivity in age group 21-40 years i.e 40.39% and 53.35 % respectively. This can be 
attributed to lack of proper knowledge and maximum exposure to the possible causes of the disease among this age group 
in rural areas. 
 
Among patients screened for HbsAg, we observed seropositivity of 2.37% (12/505) among women of 
childbearing age with age range 16 to 45 years (Figure 2). HBV infection is not just a risk for childbearing-age 
women; women with HBV infection can transmit the HBV to their newborns, children or other household 
members and sexual partners or spouses by vertical, horizontal, and sexual transmission. Vertical 
transmission contributes significantly to the persistence of plentiful chronic HBV infections [20]. Wang et al 
[21] reported seropositivity of 5.66% among childbearing-age women. Other authors [22,23,24] reported 
seropositivity of 9.51%, 3.77% and 4.53% which are higher as compared to our study. 

Conclusion 

Findings in this study significantly contribute to the 
understanding of actual epidemiology of HBsAg in 
rural population especially women of childbearing age. 
Therefore, we should make efforts to prevent HBV 
infection by focusing on associated risk factors. 
Targeted screening is not appropriate and universal 
screening would present cost constraints especially in 
resource-poor countries.  
 
We suggest that a vaccination program funded by 
government should be implemented not only for infants 
and children, but also for women 15–45 years of age. In 
addition, premarital medical examination should be 
mandatory for women intending to get married. Women 
susceptible to HBV should have priority to get 
vaccinated.  
 
Finally, health education is important and urgent, 
especially for childbearing-age women, especially 
agriculture workers, to increase their awareness of HBV 
infection and knowledge about transmission routes. It is 
imperative to reliably identify areas with higher 
endemicity than the rest of the country and to 
understand the risk factors associated with transmission 
of HBV. Further research is necessary to understand the 
causes and implications of this observation and to give 
future directions. 
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