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ABSTRACT

Background & Objectives : Viral hepatitis is one of the major health concerns in developing countries like India.
The present study was undertaken to find out the prevalence of hepatitis B, hepatitis C, hepatitis A and hepatitis E in
our area and to compare it with National and International data.

Methods: A total of 34,551 serum samples received over a period of two years (Jan 2010 to Dec 2011) from various
wards and intensive care units (ICUs) were processed in the Department of Microbiology for different markers of
viral hepatitis. Out of these, 13,570 serum samples were tested for the presence of HBsAg, 13,566 for anti HCV
antibodies, 3,871 for anti HAV IgM and 3,584 for anti HEV IgM antibodies by enzyme linked immunosorbent assay
(ELISA).

Results : The percentage positivity for hepatitis B, hepatitis C hepatitis A and hepatitis E was 5.95%, 13.25%, 6.32%
and 15.43% respectively in 2010 and 5.62%, 14.27%, 6.56% and 23.53% respectively in 2011. The overall prevalence
of viral hepatitis was more in males as compared to females.

Interpretation & Conclusion : The prevalence of hepatitis C was more than hepatitis B among the parenterally
transmitted viruses while the prevalence of hepatitis E was more than hepatitis A in enterally transmitted viruses, in
both the years making them a major public health problem in our area.
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INTRODUCTION

Acute viral hepatitis is a systemic infection affecting the
liver predominantly. Almost all cases of acute viral
hepatitis are caused by one of five viral agents: hepatitis
A virus (HAV), hepatitis B virus (HBV), hepatitis C virus
(HCV), hepatitis D virus (HDV), and hepatitis E virus
(HEV).1

These hepatotropic viruses are divided into enteral
and parenteral groups on the basis of their mode of
transmission. HAV and HEV are enterally transmitted

by the fecal-oral route and do not exist in a chronic carrier
state. HBV, HCV and HDV are parenterally transmitted,
occur in both acute and chronic forms, and when they
persist in a chronic carrier state, serve as a reservoir for
infection. They have the potential to cause chronic
hepatitis, cirrhosis, and hepatocellular carcinoma.2

Other transfusion transmitted agents, e.g. hepatitis
G virus and Transmitted virus, have been identified but
do not cause hepatitis.1 Acute viral hepatitis infection is a
global public health concern associated with substantial
morbidity and mortality.2 This is a serious problem in India
also and has been reported from all parts of this country.3

HBV is responsible for approximately 300 million cases
of chronic infection worldwide.4 With a population base
of 900 million, the total HBV carrier pool in India is around
43 million.5 About 0.04 to 26% of apparently healthy
population in different countries of the world is suffering
from chronic HCV infection. India is hyper-endemic for
Hepatitis A and E.6 Thus, the present study was
undertaken to find out the prevalence of HAV, HBV, HCV

PDF created with pdfFactory Pro trial version www.pdffactory.com

mailto:Email:poojasuri2003@yahoo.co.in
http://www.pdffactory.com


47 J of Gastro Infs. Vol 2, No.1,  May-June 2012

Seroprevalence of Parenterally and Enterally Transmitted Hepatitis Viruses

and HEV in our area and compare it with National and
International data.

MATERIAL & METHODS

A total of 34,551 blood samples (17,151 in 2010 & 17,401
in 2011) were tested for various viral hepatitis markers
(HBV-6,704, HCV- 6,875, HAV-1,835 and HEV-1,736
in 2010 & HBV-6,866, HCV- 6,691, HAV-1,996 and
HEV-1,848 in 2011) over a period of two years (from
Jan 2010 to Dec 2011). Hepatitis B virus (HBV) infection
was diagnosed by detecting HBsAg in sera of suspected
cases. Hepatitis C virus (HCV) infection was established
by the presence of anti-HCV antibodies in serum.
Similarly, HAV and HEV infections were diagnosed by
detecting anti-HAV IgM antibodies and anti-HEV IgM
antibodies in serum samples respectively.

From each patient about 5-10 ml of venous blood
was collected in a vacutainer without anticoagulant. Serum
was separated after centrifugation and then stored at
40C until further processing. These sera were tested for
IgM anti-HAV, HBsAg, anti-HCV and IgM anti-HEV.
The serological testing for HBsAg and anti-HCV was
done by using third generation ELISA kits – Eliscan
HBsAg and Eliscan HCV respectively (Manufactured
by RFCL Ltd.), and IgM anti-HAV and IgM anti-HEV
was done using General Biologicals Anti-HAV IgM
EIA (Mfd by General Biologicals Corp, Taiwan) and
HEV IgM (ImmunoVision, USA).

Seasonal trends of hepatitis A and hepatitis E for
winter (November – February), summer (March – June)
and monsoon (July – October) were also studied.

RESULTS

The percentage positivity for hepatitis B, hepatitis C

hepatitis A and hepatitis E was 5.95%, 13.25%, 6.32%
and 15.43% respectively in 2010 and 5.62%, 14.27%,
6.56% and 23.53% respectively in 2011 (Table I). Co-
infection of HBV and HCV was found in 9 cases in
2010 & 19 in 2011 and co-infection of HAV and HEV
was found in 12 cases in 2010 & 7 in 2011. Age-wise
distribution of all positive viral hepatitis markers is shown
in Figures I-IV.

Seasonal variation of hepatitis A and hepatitis E from
Jan 2010 to Dec 2011 is depicted in Figures V. The
seasonal pattern of HAV/HEV positivity observed during
2010 and 2011 is as follows: HAV- winter 6.2% & 4.3%,
summer 5.7% & 3.2% and monsoon 27.2% & 10.9%
respectively; HEV- winter 38.8% & 26.1%, summer 16%
& 25.2% and monsoon 12.65% & 20.5% respectively.

DISCUSSION

Viral hepatitis is a major public health problem throughout
the world. This is a serious problem in India also and has
been reported from all parts of this country. Moreover,
all types of viruses, already characterized and
identified as the causative agent of viral hepatitis
infect Indian populations .3

In our study, we found the prevalence of HCV
infection more than HBV infection in 2010 (13.25%
vs 5.95%) & 2011 (14.27% vs 5.62%) among the
parenterally transmitted viruses tested. This signifies that
HCV is more endemic than HBV in our region. And
among the two enterally transmitted viruses, the
prevalence of HEV was more than HAV in 2010 (15.53%
vs 6.32%) & 2011 (23.53% vs 6.56%) in our study. In a
study by Subrat et al7, prevalence of various hepatitis
markers was -HAV IgM–14.6%, HBsAg–12.2%, HCV
Ab–3.6% and HEV IgM-37.4%. In a retrospective

Table I
Seropositivity of various markers of viral hepatitis

Viral Hepatitis Diagnostic Criteria Year 2010           Year 2011
Number Positive (%) Number Positive (%)
of of serum
tested tested

HBV Infection Positive HBsAg 6704 399 (5.95) 6866 386 (5.62)

HCV Infection Positive anti-HCV Ab 6875 911 (13.25) 6691 955 (14.27)

HAV Infection Positive anti-HAV IgM 1835 116 (6.32) 1996 131 (6.56)

HEV Infection Positive anti-HEV IgM 1736 268 (15.43) 1848 435 (23.53)
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Figure I : Age-wise distribution of hepatitis B positive cases in 2010 & 2011

Figure 2 : Age-wise distribution of hepatitis C positive cases in 2010 & 2011

Figure 3 : Age-wise distribution of hepatitis A positive cases in 2010 & 2011
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community based study in Alwar the seropositivity for
various markers of viral hepatitis was found to be - 32.1%,
1.8%, 0%, 3.6%, and 7.19%  for hepatitis A, B, C, D and
E, respectively.8

In a study from a military hospital in south India,
hepatitis E was detected in 102 (45.4%), hepatitis A in 74
(33%), hepatitis B in 28 (12.5%) and hepatitis C in 2
(0.9%) patients.9

In an observational population based study by Steinke
et al there were 4992 patients identified with viral hepatitis
in the study period 1989–1999; 86 were IgM positive
anti-hepatitis A, 187 patients were hepatitis B surface

antigen (HBsAg) positive, and 469 were anti-hepatitis C
(HCV) positive.10 While from a separate study from Saudi
Arabia, between 2000 and 2007, a total of 14,224
seropositive cases of viral hepatitis were reported to the
surveillance system. The average annual incidence of
seropositivity per 1,00,000 served population was highest
for HBV (104.6), followed by HCV (78.4), and lowest
for HAV (13.6).11 In a study from Brazil, the seropositivity
for HBsAg was 0.76% and there was no seropositivity
for anti-HCV marker.12

The overall incidence of viral hepatitis was more in
males as compared to females in all age groups, however
there is difference in sub group analysis and male: female

Figure 4 : Age-wise distribution of hepatitis E positive cases in 2010 & 2011

Figure 5 :  Seasonal variation of HAV & HEV  in 2010 & 2011
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ratio was about 3:1 in HBV and HCV while it was around
2:1 in HAV and HEV in 2010 whereas in year 2011 the
ratio was about 3:1 in HBV, HCV & HAV while in HEV
it was around 2:1. Similar results were observed in other
studies also.8,13

Among the parenterally transmitted viruses, it has
been observed that highest number of patients (88 & 90
in 2010 & 2011 respectively) diagnosed with hepatitis B
were in the age group of 21-30 years as compared to
hepatitis C infection in which majority of the patients (221
& 228 in 2010 & 2011 respectively) were in the age
group 41-50 years. While among the enterally transmitted
viruses, young children are at greater risk of acquiring
hepatitis A infections as compared to hepatitis E as most
of the patients infected with hepatitis A in our study were
in the age group of 11-20 years which is similar to findings
of many studies.9,14,15

In our study, we observed a peak incidence of
hepatitis A infection during the monsoons in both the years
which is similar to the findings of Singh et al8 and Villar
et al.16 Peak incidence of hepatitis E was observed during
the winters in our study in both the years which is in
contrast to the study done by Ippagunta et al,17 who
observed maximum positivity in summers.

Seroprevalence studies have shown coinfection of
HBV and HCV, although prevalence may vary from area
to area and country to country. Coinfection leads to more
aggressive liver disease with the two viruses interacting
in poorly defined ways to increase the rate of hepatic
fibrosis.18 In our study the co-infection of HBV and HCV
was found in 9 cases in 2010 & 19 in 2011. Devi et al18

found co-infection of HBV and HCV as 5% and 4.8%
among the hepatic disorders & IDU’s respectively. In
another study by Chakravarti & Verma,19 the HBV and
HCV coinfection was found to be 79.4% in patients with
chronic liver disease while Arora et al20 found no case of
coinfection with HBV & HCV. In our study coinfection
of HAV and HEV was found in 12 cases in 2010 & 7 in
2011 which is in contrast to a study done by Subrat et al,7
who found no case of HAV & HEV coinfection.

The results from our study depict the fact that the
prevalence of different markers of viral hepatitis varies
not only in different parts of world but also in India. In
our study the prevalence of hepatitis C was more than
hepatitis B among the parenterally transmitted viruses
while the prevalence of hepatitis E was more than hepatitis
A in enterally transmitted viruses, making them a major

public health problem in our area. Young people are at
greater risk of acquiring hepatitis B infection as compared
to hepatitis C infection among the parenterally
transmitting viruses.

To conclude, this study highlights that early screening
of clinically diagnosed cases of viral hepatitis is essential
step for establishing diagnosis and will allow for the most
appropriate use of available resources. Accordingly, the
appropriate precautions can be implemented to decrease
the prevalence of these emerging infections.
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