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Epidemiology of hepatitis B virus infection in
India
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Abstract
The average estimated carrier rate of
hepatitis B virus (HBV) in India is 40/o,
with a total pool of approximately 36
million carriers. Wide variations in social,
economic, and health factors in different
regions may explain variations in carrier
rates from one part of the country to
another. Professional blood donors con-
stitute the major high risk group for HBV
infection in India, with a hepatitis B sur-
face antigen positivity rate of 14%. Blood
transfusions represent the most import-
ant route of HBV transmission among
adults. However, most of India's carrier
pool is established in early childhood,
predominantly by horizontal spread due
to crowded living conditions and poor
hygiene. Acute and subacute liver fail-
ure are common complications of viral
hepatitis in India and HBV is reckoned to
be the aetiological agent in 42% and 45% of
adult cases, respectively. HBV is reported
to be responsible for 70/o of cases of
chronic hepatitis and 80% of cases of cir-
rhosis of the liver. About 60% of patients
with hepatocellular carcinoma are HBV
marker positive. Small numbers of
patients have been reported to be infected
with the pre-core mutant virus but none
with the S mutant. Coinfection with
hepatitis C virus or hepatitis delta virus is
comparatively uncommon. In conclusion,
hepatitis B is a major public health prob-
lem in India and will continue to be until
appropriate nationwide vaccination pro-
grammes and other control measures are
established.
(Gut 1996; 38 (suppl 2): S56-S59)
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In 1995, the population of India was reported
to be around 900 million.1 The average esti-
mated carrier rate of hepatitis B virus (HBV) is
4%, placing India in the intermediate range for
hepatitis B endemicity2 and giving an approxi-
mate total of 36 million carriers.3 Among the
estimated 400 million hepatitis B surface anti-
gen (HBsAg) carriers worldwide, therefore,
India alone contributes 9% of the total.4 There
are wide variations in social, economic, and
health factors in different regions of India,
which may explain the differences in HBV
carrier rates reported by investigators in dif-
ferent parts of the country5-8 (and S K Naik,
S P Thyagarajan, Y K Chawla, personal
communications). The lowest prevalence

(097%) has been reported in Chandigarh in
northern India (Y K Chawla, personal commu-
nication) and the highest (5.5%, in Madras in
southern India (S P Thyagarajan, personal
communication). Anti-HBs antibody positivity,
indicating past infection, follows the same epi-
demiological pattern as that of HBsAg carriage
and about 14% of healthy volunteer blood
donors are estimated to be anti-HBs positive.5
Limited studies of rural versus urban popula-
tions suggest that their HBV carrier and infec-
tion rates are similar. Overall, the HBV carrier
rate in India has not changed during the last
decade (Y K Chawla, personal communica-
tion) although the carrier pool has increased by
nearly 5 million due to an increase in the total
population of the country.

HBeAg positivity
Hepatitis B e antigen (HBeAg) positivity,
which denotes viral replication and high infec-
tivity, has been reported in 7.8% of pregnant
females in north India.9 Among HBsAg posi-
tive subjects in Madras and Chandigarh,
recent reports show HBeAg positivity rates
of 34.2% and 47%, respectively (S P
Thyagarajan, Y K Chawla, personal communi-
cations). These rates are significantly higher
than those recorded in an earlier report from
Delhi,9 and a multicentre study is needed to
resolve the reasons for such differences. No
large study has yet been carried out to estimate
HBeAg positivity rates among Indian children,
or to investigate the dynamics of natural clear-
ance of HBeAg.

Risk groups

PROFESSIONAL BLOOD DONORS
Professional blood donors constitute nearly
40% of all blood donors in India. They repre-
sent the major high risk group for HBV infec-
tion in this country, with an HBsAg positivity
rate of 15% - about five times the prevalence of
HBsAg in healthy volunteer blood donors.5 10
These professional blood donors are neither
homosexual nor parenteral drug abusers, but
have a low socioeconomic status afid live under
very poor hygienic conditions. They move
from one commercial blood bank to another,
and only rarely do these blood banks follow
appropriate procedures for prevention of HBV
transmission. It is very likely that the profes-
sional blood donors themselves are infected
with HBV through this unsafe blood collection
system. They then infect others through blood
transfusions, which represent the most import-
ant route of HBV infection in adults in this
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country.'1 A study from Delhi reported post-
transfusion hepatitis in 7% of recipients, and
20% of cases were due to HBV infection.12

OTHER HIGH RISK GROUPS
Compared with the general population, the
risk ofHBV infection is higher in thallassaemic
children and among renal dialysis patients and
staff. However, a study at one of the major
hospitals in Delhi did not show significantly
higher rates of HBsAg positivity among
surgeons and other health care workers with
frequent occupational exposure to blood.5

Perinatal versus horizontal transmission
It has been observed that pre-school children
have an HBV carrier rate of between 2% and
3°/0, which is the same as that recorded among
adults in India.9 10 This suggests that most of
India's HBV carrier pool is established during
early childhood. The combined factors of low
HBeAg positivity rates among pregnant
females, poor hygienic living conditions, and
close person to person contact due to crowded
living conditions have led to the conclusion
that horizontal spread during early childhood
accounts for about 75°/0 of all HBV transmis-
sion in India, and less than 30% is thought to
result from perinatal transmission.9

Sequelae ofHBV infection

ACUTE AND SUBACUTE HEPATITIS
After the non-A, non-B (NANB) viruses
(particularly hepatitis E virus (HEV)), HBV is
the second most important cause of acute, sub-
acute, and fulminant hepatitis in India.12 A
decade ago, HBV was reported to be the aetio-
logical agent of these three conditions in 42%,
45%, and 33% of adult cases, respectively, and
this pattern remains true to this day. In the
paediatric age group, however, only 9% of
acute hepatitis is due to infection with HBV.12

Acute and subacute liver failure are common
complications of viral hepatitis in India. Each
year, approximately 70 patients with these
conditions are registered at Rajgarhia Liver
Unit of the All India Institute of Medical
Sciences.13 Between July 1976 and December
1990, 367 cases of acute hepatic failure were
reported to this unit alone.14 In addition, 148
cases of subacute hepatic failure were reported
between June 1981 and June 1987.'5 Clear
differences between these two groups of
patients have been reported from this unit.13

Definitions
Acute liver failure has been defined as devel-

opment of hepatic encephalopathy within four
weeks of the onset of the first symptoms of
hepatitis in a patient with no previous record of
liver disease.'3 16

Subacute liver failure has been recognised as
a distinct clinical entity characterised by per-
sistent or progressive jaundice four weeks after
the onset of icterus, together with appearance

of moderate or severe ascites four weeks into
the post-icteric period.15 17 It has a slow, pro-
gressively deteriorating course with late devel-
opment of encephalopathy, and is associated
with a death rate of 750/o to 80% within three
to six months after the onset of illness.15
Several authors have described this condition
under alternative names such as 'protracted
viral hepatitis with impaired regeneration' and
a 'subfulminant hepatitis'.'4

Aetiology
Acute liver failure - cases of acute failure in

India are almost exclusively caused by infection
with hepatotrophic viruses.13 A study published
about 10 years ago reported an aetiology of
HBV infection in 33% of patients with acute
liver failure registered at the Rajgarhia Liver
Unit.'2 A more recent study in a larger series of
430 patients in the same unit reported a similar
pattern, with HBV as the aetiological agent in
27.6% of patients with acute hepatic failure
(personal communication).21 Among those
diagnosed as having NANB hepatitis, 62.4%
were found to be positive for HEV-RNA deter-
mined by PCR analysis (S K Acharya, personal
communication). Neither HBV mutant viruses
nor hepatitis delta virus (HDV) have been
reported as aetiological agents of acute liver fail-
ure in India (S K Panda, personal communica-
tion).

Subacute liver failure - as in acute liver fail-
ure, hepatotrophic viruses have been found to
be the aetiological agents of subacute liver fail-
ure in nearly 100% of patients.'5 Again, the
NANB group ofviruses (including HEV in two
thirds of cases) is the most important cause of
subacute liver failure, followed by HBV infec-
tion (reported in 34% of patients).15 Subacute
liver failure resulting from coinfection or
superinfection with HDV or hepatitis C virus
(HCV) is very rare.

CHRONIC HEPATITIS
Among chronic hepatitis cases, an aetiology of
HBV infection has been reported in 70%. An
immunopathological study has suggested that
80% of cases of cirrhosis of the liver are due to
chronic infection with HBV.19 Furthermore, a
recent communication from Madras suggests
that 61.3% of patients with hepatocellular
carcinoma are positive for markers of HBV
infection (S P Thyagarajan, personal commu-
nication).

Mutant viruses
Infection with the pre-core mutant variant of
HBV has been recorded in a small series of 13
patients with HCV negative chronic hepatitis.
However, no cases of infection with the HBV S
mutant have yet been detected (S K Panda,
personal communication).

Coinfection with other viruses
Coinfection with HCV and superinfection with
HDV are both comparatively uncommon in
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India and neither has been recorded in more
than 10% ofpatients with chronic hepatitis.2021

Conclusions
Hepatitis B remains a significant public health
problem in India and will continue to do so as
long as commercial blood banks remain
operational and until appropriate nationwide
vaccination programmes and other control
measures are established. Unfortunately, the
shortfall between blood collected (1-5 million
units per year) and blood needed (3 million
units per year) in India means that commercial
blood banks will remain profitable (and neces-
sary) unless the number of volunteer donors
increases dramatically. Furthermore, although
programmes for the prevention and control of
hepatitis B should represent a priority for the
government and health services in India, the
costs and difficulties associated with their initi-
ation are a major problem at present.
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Discussion
Toukan: Why is the prevalence ofhepatitis B so
much higher among professional blood donors
than among the general population - 12% ver-
sus about 2%?
Tandon: They are generally poor people who
keep moving from one blood bank to another,
and especially to those blood banks that are not
properly licensed or managed. They probably
acquire the infection through unsterilised
needles and syringes at these poorly managed
blood banks.
Toukan: Could the figures be biased by the fact
that they are very poor people, and such people
generally have higher hepatitis B carrier rates
compared with the general population?
Tandon Some small surveys have been done to
assess the prevalence of HBsAg in very poor
urban slums. Although only small numbers of
subjects are involved - probably not more than
800 - the HBsAg prevalence does not seem to
be more than 3%. These professional blood
donors are almost certainly infected through
repeated exposure at badly run blood banks.
They may donate as often as every two or three
weeks, even though their haemoglobin concen-
trations fall as low as 7 or 8 g/dl, just to make a
living.
Toukan: In pregnant women who die from
acute hepatitis, what is the relative importance
of each of the hepatitis viruses?
Tandon: Non-A, non-B hepatitis - predomi-
nantly HEV - is the most important factor for
high mortality and fulminant hepatic failure in
pregnant women.
Toukan: What is the mortality in pregnancy
from hepatitis B or A?
Tandon: The death rate for hepatitis A is
extremely low - not more than 5%. In fact, ful-
minant hepatitis A is very uncommon in
adults. In children, however, when we find
both HAV and HEV together, we often see ful-
minant infection. It also occurs in adults when
there is superinfection of hepatitis A in carriers
of hepatitis B. As far as the other hepatitis
viruses are concerned, HEV is the most com-
mon cause of fulminant disease - either alone
or as a superinfection in hepatitis B carriers.
Hepatitis C is a very rare cause of fulminant
hepatitis.
Gust: Is all blood in India screened for HBsAg?
Tandon: Legally, all blood banks in India
should take only voluntary donors and blood
should be screened for HBsAg, but monitor-
ing is extremely poor, as it is in two thirds of
the world today. Only about a week ago, it
was recorded that the Red Cross blood supply
in Bombay was contaminated with HIV
and HBV, and the blood bank was closed
down.
Gust: What proportion of your fulminant
hepatitis B is transfusion associated?
Tandon: That is very uncommon. In our
region, post-transfusion hepatitis occurs at a
rate of about 70/o. Roughly 70°/o of these cases
are due to HBV but very few have fulminant
disease - perhaps three or four cases out of
more than 400 patients.
Kew: Overall, you have reported an extraordi-
narily high incidence of fulminant acute and
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subacute liver failure. Could this be related to
the age at which your population acquires the
carrier state? In black Africa, the very high
carrier rate is mainly established very early in
life at a time when the children are immunotol-
erant and have asymptomatic disease. If they
are infected when they are older, and past the
age of immunotolerance, they are more likely
to get acute clinical hepatitis but there are far
fewer of these cases. Is the hepatitis B carrier
state in India a childhood acquired phenome-
non or is it acquired later in life?
Tandon: I will present some data on this

subject tomorrow. Briefly, the carrier pool is
derived from childhood infection - 80%
among the preschool age group. The overall
carrier rate in India is 2.5%.
Yao: In China, the incidence of acute fulmi-
nant hepatitis has been decreasing in the past
decade but cases of cirrhosis of the liver due to
chronic hepatitis are increasing. Is this also the
case in India?
Tandon: During the past three decades, the
incidence of both acute and subacute hepatitis
has remained practically the same at my insti-
tution.
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