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INTRODUCTION

Hepatitis B virus (HBV) is a deoxyribonucleic acid 
(DNA) virus from the Hepadnaviridae family 

transmitted by parenteral, sexual or perinatal mode. HBV 
is about a hundred times more infectious than human 
immunodeficiency virus.[1] HBV is a viral illness of  
signifi cant public health importance. Clinical presentation 
ranges from asymptomatic or inapparent infection to acute 
liver failure. Chronic liver disease with cirrhosis and hepato-
cellular carcinoma is the other spectrum of  the disease.[2]

Globally, HBV related chronic infections are linked to nearly 
60% cases of  cirrhosis and 80% cases of  hepatocellular 
carcinoma.[3] End stage liver disease accounts for about one 

in 40 deaths. Hepatitis D virus (HDV) also plays a role in 
progression to end stage liver disease among individuals 
infected with HBV.[3] World-wide over 300 million persons 
are chronically infected with HBV and 75% among these 
are in Asia alone.[4] The total HBV carrier pool in India is 
around 43 million and about 1 million new HBV carriers are 
added to this pool annually.[5] The average estimated carrier 
rate of  HBV in India is 4.7%.[6] The diagnosis of  HBV 
is based on serological demonstration of  viral markers 
namely hepatitis B surface antigen (HBsAg), anti-hepatitis 
B surface (HBs), immunoglobulin M (IgM) anti hepatitis 
B core (HBc) antibody and HBV DNA.[7]

The HDV is a defective satellite virus, requiring HBV as 
helper virus. HDV is transmitted by parenteral, sexual 
and perinatal routes. Infections can occur as co-infection 
with HBV or as super infection of  an HBsAg carrier.[8] 

The prevalence of  HBV related viral hepatitis still remains 
debatable in developing and developed countries. There is 
paucity of  data regarding age and sex related prevalence 
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of  HBV. Co infection of  HBV with HDV could alter the 
spectrum of  disease. However, the epidemiology of  this 
co infection is not precisely known. As HBV is a vaccine 
preventable disease, the burden of  the disease could be 
reduced to a considerable extent, if  its seroprevalence is 
precisely known in different age groups.

Thus, this study was designed to determine the 
seroprevalence of  HBV infection in clinically suspected 
acute infectious hepatitis patients. The study also aimed 
to determine age and sex related HBV prevalence and 
evidence of  co-infection.

MATERIALS AND METHODS

This prospective study was conducted in the Department 
of  Microbiology at Lady Hardinge Medical College, New 
Delhi which is a tertiary care hospital in urban Northern 
India, over a period of  1 year from January 2008 to 
December 2008. Subjects were divided into two groups. 
The study group consisted of  600 patients with clinically 
suspected acute infectious hepatitis attending the out-
patient department of  various specialties in Kalawati 
Saran and Smt. Sucheta Kriplani Hospital, New Delhi both 
attached to Lady Hardinge Medical College.

Inclusion criteria were (1) Recent onset of  jaundice 
(<6 months), defi ned by serum bilirubin level >2.5 mg/dl 
and/or increase in serum transaminases >5 times the 
upper limit of  normal. (2) Fever in absence of  chronic 
liver disease or past history of  jaundice.

Exclusion criteria included history of  chronic liver disease 
or past history of  jaundice with duration of  illness more 
than 6 months and acute fatty liver of  hepatitis/alcoholic 
hepatitis/intrahepatic cholestasis.

The control group consisted of  200 age and sex matched 
patients showing no clinical evidence of  acute infectious 
hepatitis.

Routine blood samples received in the serology section 
of  Department of  Microbiology from patients suspected 
of  acute infectious hepatitis were analyzed. The sera were 
separated and stored frozen (−70°C) until tested for the 
viral markers. The serum samples taken from subjects 
(study and control group) were tested for HBsAg using 
commercially available enzyme linked immunosorbent 
assay kit (ELISA; Biokit, Barcelona, Spain). Serum samples 
testing positive for HBsAg were tested for hepatitis B e 
antigen (HBeAg) (ELISA; Sanofi  Diagnostics, Pasteur, 
France), IgM capture anti HDV (ELISA; Abbott GmBH 

Diagnostic, Wiesbaden-Delk-enheim, Germany), IgM 
anti HBs and IgM anti HBc (ELISA; Biokit, Barcelona, 
Spain). All the serum samples were also tested for the 
IgM anti hepatitis A virus (HAV) and IgM anti HEV using 
commercially available enzyme-linked immunosorbent 
assay kits (ELISA; Biokit, Barcelona, Spain).

Informed consent and institutional review board approval 
was taken from ethics committee for the study bearing 
protocol number MIC 07/312. We used SPSS version 10.0 
(SPSS Inc., Chicago, Illinois) for the statistical analysis. The 
means of  continuous variables were compared using the 
Students t-test and categorical variables were compared 
using the Chi-square test and the Fishers Exact test, as 
appropriate. P < 0.05 was considered to be signifi cant.

RESULTS

The study group comprised of  362 male and 238 female 
patients. The overall male to female ratio was 1.5:1 and 
thus a male preponderance was seen in study group. The 
control group (n = 200) comprised of  121 males and 79 
females with overall male to female ratio of  1.5:1. The study 
and control group were divided age wise, i.e., 0-10 years, 
11-20 years, 21-30 years, 31-40 years and >40 years. The 
percentage of  males was not different between cases and 
controls (P = 0.125).

The mean age in the study group was 20.2 ± 15.2 years 
while in the control group it was 19.65 ± 14.8 years. The 
mean age of  study and control group was not different (P 
= 0.46). Overall 24 (4%) serum samples tested positive for 
HBsAg in the study group while 5 (2.5%) tested positive in 
the control group. On observing age wise seropositivity of  
HBV it was found that maximum seropositivity of  HBsAg 
was in 20-30 years of  age group in the study group (7.6%) 
followed by 11-20 years (4.5%), 0-10 years (2.8%) and >40 
years (2.5%). The seropositivity in study and control group 
was not different across all the age groups (P > 0.05).

IgM anti HAV was positive in 50 (8.3%) serum samples 
in the study group against 4 (2%) in the control group 
showing statistical signifi cance (P = 0.002). IgM anti HEV 
was positive in 21 (3.5%) serum samples in the study group 
against 5 (2.5%) in the control group showing no statistical 
signifi cance (P = 0.735) [Table 1].

HBV profi le in HBsAg positive cases in study and 
control group

In the study group, out of  24 (4%) HBsAg positive patients, 
18 (75%) were also positive for IgM anti HBc indicating 
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acute infection. HBeAg was positive in 7 (29.1%) patients 
indicating high infectivity and active replication of  the 
virus. Four patients (16.6%) showed coinfection with HDV 
and none were positive for anti HBs. In control group, 5 
(2.5%) patients were positive for HBsAg. Among these 
only 1 (20%) showed positivity for IgM anti HBc. None 
of  the control individuals was positive for HDV anti HBs 
or HBeAg [Table 2].

DISCUSSION

HBV related acute viral hepatitis is a global public 
health concern associated with substantial mortality 
and morbidity.[9] Our study demonstrated an overall 
seroprevalence rate of  HBV as 4% in the study group while 
2.5% in the control group. The HBsAg seroprevalence 
recorded by different authors in and around Delhi varied 
from 8 to 42.5% respectively.[10-14] Das et al.[11] (New 
Delhi) reviewed 75 cases of  sporadic viral hepatitis and 
found HBsAg seroprevalence of  8%. Manoj et al.[12] (New 
Delhi) conducted a hospital based study in 2493 patients 
of  suspected acute viral hepatitis and found HBsAg 
seroprevalence of  10.15%. The reduced prevalence rates 
in our study could be attributed to integration of  HBV 
vaccination into Universal immunization program and 
free availability of  vaccine. Blood bank quality control by 
stringent screening practices and community awareness 
campaigns proved pivotal in disease control. Prevention 

of  household or nosocomial spread of  HBV infection 
with awareness of  safe injecting practices and safe sex 
practices reduced the spread of  HBV. The seroprevalence 
rate of  HBsAg in general population in our study was 
2.5%. Various studies have recorded the seroprevalence 
rate of  HBsAg in general population between 0.97 and 
9.5%[12,15-17] The lowest prevalence (0.97%) was reported 
in North India (Chandigarh, 2004) by Gupta et al. while 
the highest (9.5%) in Delhi by Prakash et al. The reasons 
for such diversities were attributed to social, economic and 
health care factors.[16,17]

HBV profi le and co-infection

High infectivity and active replication of  virus in the study 
group was indicated by HBeAg positivity. Similarly IgM anti 
HBc positivity indicated recent infection in the study group. 
Patients in control group might have presented later in the 
course of  illness such that none showed high infectivity and 
active replication. HBV DNA was not tested in this study.

HDV being a defective satellite virus, is usually transmitted 
along with HBV as co-infection as superinfection. A variety 
of  factors such as increase in the sexually transmitted 
diseases, unsafe injecting practices, intravenous drug 
abuse, unsafe sex practices and needle stick injuries have a 
contributory effect on the overall seroprevalence of  HDV. 
HDV seropositivity of  16.6% in this study is comparable 
with other studies showing seroprevalence between 10.6 
and 16% respectively.[18-20] It has been suggested that 
HBV-HDV coinfections are signifi cantly higher in acute 
hepatitis while super infection is commoner in chronic liver 
disease.[18] Several studies showed HDV seroprevalence of  
0-7% in asymptomatic HBsAg carriers.[21]

The seropositivity of  HBV increased gradually with 
increasing age. This was probably due to continuing 
increase in risk of  exposure with increasing age. Similar 
fi ndings have been reported by Manoj et al. (New Delhi) 
who analyzed 2493 serum samples from icteric patients 
and showed the highest seroprevalence of  HBsAg in 
20-30 year age group (14.38%).[12] The high prevalence 
rates of  HBsAg in 21-30 years group is due to sexual 
promiscuity and intravenous drug abuse in this age 
group. Blood transfusions and tattooing could be other 
contributory factors. HBV is transmitted through 
percutaneous and parenteral contact with the infected 
blood, body fl uids etc.[12] Increased exposure to these risk 
factors could be responsible for increased seropositivity 
of  HBsAg in this age group. In contrast, some authors 
have demonstrated high prevalence rates of  HBsAg in 
<10 years of  age.[22,23] Studies suggested that exposure to 

Table 1: Age wise seropositivity of HBV in study 
and control group
Age group Study group 

(n = 600)
Control group 

(n = 200)
P value*

Samples 
tested

Samples 
positive 

(%)

Samples 
tested

Samples 
positive 

(%)

All patients 600 24 (4) 200 5 (2.5) 0.183

0-10 years 214 6 (2.8) 71 2 (2.8) 0.949

11-20 years 110 5 (4.5) 36 1 (2.7) 0.669

21-30 years 130 10 (7.6) 43 1 (2.3) 0.221

31-40 years 67 1 (1.4) 22 0 0.546

>40 years 79 2 (2.5) 28 1 (3.5) 0.436

P < 0.05: Signifi cant; P > 0.05: Not signifi cant. HBV: Hepatitis B virus

Table 2: Hepatitis B profi le in study and control 
group
Serological marker Study group (n = 600) (%) Control group (n = 200) (%)

HBsAg 24 (4) 5 (2.5)

Anti-HBs 0 0

IgM Anti-HBc 18 (75) 1 (20)

HBeAg 7 (29.1) 0

HDV co-infection 4 (16.6) 0

HBsAg: Hepatitis B surface antigen; HBc: Hepatitis B core; HBeAg: Hepatitis B 

e antigen; HDV: Hepatitis D virus
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virus early in life and vertical transmission plays a major 
role in viral transmission.[22,23] Thus the high prevalence 
rate of  HBsAg in <10 years of  age group could be due 
to high perinatal transmission rates of  HBV. Many of  the 
studies have reported increasing prevalence of  HBsAg in 
pregnant women ranging from 3.74 to 10%.[22,24] The rising 
prevalence of  HBV in pregnant women, is responsible for 
high perinatal transmission to infants.[24] In our study, the 
seroprevalence rate of  HBV in <10 year age group was 
2.8% both in study as well as control group.

CONCLUSION

We conclude that HBV is a common cause of  parenterally 
transmitted viral hepatitis and hence, it is recommended 
that measures for public awareness regarding safe infection 
practices and safe sex practices should be undertaken to 
limit the spread. Furthermore, vaccination programs need 
to be strengthened with inclusion of  HBV vaccine in the 
National Immunization Program. Vaccination of  children 
and high risk adults is must to interrupt transmission of  
HBV. Comprehensive HBV prevention strategies should 
include prevention of  nosocomial transmission and 
preventive strategies for health care workers.
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