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Prevention and control of hepatitis B virus in India
H. G. DESAI

ABSTRACT
Millions of people have suffered and many have lost their
lives because of hepatitis B virus infection. Till 1965 little
was known about this virus but there has been rapid prog-
ress in its characterization during the last 20 years. In
India, hepatitis B virus infection can be controlled by:
(1) improving hygienic conditions in laboratories, operating
theatres, blood banks and dialysis units, (2) carefully
screening blood and blood donors in blood banks, (3) using
disposable needles and (4) providing low-cost active
immunization to selected high-risk groups such as patients
receiving repeated blood transfusions, doctors, nurses
and staff working in dialysis units, laboratories and
operating theatres. Immunoprophylaxis with passive and
active immunization has raised hopes that the virus will be
completely eliminated.

INTRODUCTION
In developing countries infection with the hepatitis B
virus (HBV) constitutes a major threat to human life. The
HBV is responsible for two million deaths every year, of
which 100000 are caused by fulminant hepatitis, 500000
by acute hepatitis, 400 000 by chronic hepatitis, 700 000 by
cirrhosis and 300000 by primary hepatocellular carcinoma
(PHC). The United States of America, with a population
of 235 million, has a carrier rate of 0.2% every year and
about 200 deaths from acute hepatitis, 4000 from cirrhosis
and 800 from PHC.1,2 While in India (population 700
million; carrier rate 4%) PHC and cirrhosis are mainly
due to HBV infection" and thousands die of it every year. 4

In 1965 Blumberg et al.5 made an epoch-making obser-
vation of hepatitis B surface antigen (HBsAg) in the
serum of an Australian aborigine. An explosion of infor-
mation followed this discovery and has led to the identifi-
cation of

1. three antigens and antibodies: HBsAg and its antibody
(anti-HBs), hepatitis B core antigen (HBcAg) and its
antibody (anti-HBc), hepatitis B e antigen (HBeAg)
and its antibody (anti-HBe);

2. subtypes ofHBsAg (adw, adr, ayw, ayr);"
3. the hepatitis B virion (Dane particle) under the electron

microscope; 7

4. the virus specific enzyme deoxyribonucleic acid
polymerase (DNA-p);
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5. the detection of HBV-DNA;
6. the amino acid sequence of HBsAg;
7. the relationship of HBV to PHC;3,8and
8. the synthesis of a safe and effective vaccine for human

protection and prevention of PHC. 9

Till 1970 little was known about the Dane particle." which
killed millions of humans for decades, but later researches
have provided enough knowledge to contain and eradicate
HBV.

STRATEGY
The strategy to control HBV infection in each country is
based on the carrier rate in the population, the incidence
of HBeAg among the carriers, the major route of trans-
mission, the age of patients at exposure, the incidence of
HBV related PHC (Table I), the cost-benefit ratio of

TABLE I. Carrier rate of HBV, its mode of spread and
prevention of infection

Endemicity areas

Low Intermediate High

HBV markers (%) 4--{) 20-55 70-95
Carrier rate (%) <1 1-6 7-20
HBeAg in carriers (%) <10 12 30-50
Age of exposure Adult Adult Infancy
Failure to clear 5-10 5-10 90-95

virus(%)
PHC

Incidence/lOO 000 <3 3to 10 >30
Average age (years) 50 50 30

Spread
Horizontal +++ +++ ++
Vertical + + +++

Source
Blood + ++ ++

(banks)! (mothers) 2

Semen +++ + +
Prevention and control of infection

Improve Sexual Blood Antenatal
behaviour banks clinics

Vaccinate:
Homosexuals +++ + +
Blood contacts ++ +++ ++
Infants + ++ +++

! India 2 Not transplacental
+++ Very common ++ Common + Rare
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immunoprophylaxis, and the cost of the vaccine and
hepatitis B immunoglobulin (HBIG).

Carrier Rate of HBsAg
A carrier is an individual in whose blood HBsAg persists
for more than six months; in fact in the vast majority of
carriers it persists throughout life. About 200 million
people (5% of the world population) are carriers of HBV
and they form the major reservoir for the spread of HBV
infection. The carrier rate varies in different parts of the
world: from low endemicity areas having less than 1% of
carriers in the population (North America, Western
Europe, Australia), through intermediate endemicity
areas of 1% to 6% (India, Japan, Russia, Middle East,
Mediterranean region, Eastern Europe), to those of high
endemicity of7% to 20% (Africa, China, Taiwan, Korea). 10

Incidence of HBeAg in Carriers
The presence of HBeAg in the blood of a carrier indicates
marked infectivity, as it shows a good positive correlation
with the number of Dane particles, DNA-p and HBV-
DNA.ll In HBsAg positive pregnant women, the inci-
dence of HBeAg is less than 10% in low endemicity, 12%
in intermediate endemicity and 30% to 50% in high
endemicity regions.lO,12 In high endemicity areas with
HBeAg positivity rates of 30% or more in HBsAg preg-
nant women, the major mode of transmission, from
mother to infant, is about 90% while it is less than 5% in
an HBsAg and anti-HBe positive mother.P'l" While
marked differences are observed in vertical transmission
in different ethnic groups depending upon HBeAg
positivity in asymptomatic pregnant women, 15 such ethnic
differences have not been observed when vertical trans-
mission occurs from pregnant women suffering from
acute hepatitis in the last trimester of pregnancy.

Modes of Transmission of HBV
1. Parenteral or percutaneous: Blood or blood products

(plasma, Factor VIII), injections by contaminated
needles, razors, ear-piercing, sharing needles and
syringes (by drug addicts), nail clippers, tooth brushes
and combs. 16,17

2. Venereal or permucosal: Amongst male homosexuals,
HBV infection is common because of intercourse with
multiple partners, resulting in rectal mucosal injury
and spread of HBV from semen.l" Such horizontal
transmission is uncommon in India but is frequent in
the population of large cities in North America and
Europe. Heterosexual contact also spreads HBV
infection.

3. Vertical or perinatal transmission of HBV from
mother to infant is not transplacental but occurs during
delivery, possibly by the ingestion of amniotic fluid or
blood'? or it may be due to close contact soon after
delivery. Such a mode of transmission is common in
countries like China and Korea which have a high carrier
rate of 7% to 20% in the population. 13
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Age of Exposure
While 90% of adults infected with HBV clear the virus in
six months, nearly 90% of infants infected with HBV fail
to do so and become carriers. This is probably because of
the inadequate response of the immature immunological
system.'? While the infant fails to provide an adequate
immunological response when infected by its mother, it
elicits a good response to the vaccine (injected on the day
of birth) as the exposure is only to a minimal dose of
HBsAg without any HBV.

HBV related to PHC
HBV is a definite human carcinogen, next only to tobacco
as an agent of cancer. At least 80% of PHC in humans
results from past HBV infection. The risk of development
of PHC in HBV carriers is about 200 times greater than in
the general population.l? The incidence of PHC is about
30 per 100000 in high endemicity countries (Africa,
China) and less than 3 per 100 000 in low endemicity coun-
tries (North America, Australia). 10 Further, the majority
of PHC in high endemicity areas occurs in patients below
the age of 30 years where vertical transmission (e.g.
China) or horizontal spread in infancy within 2 years (e.g.
Africa) occurs, because of close contact with mothers or
children.P In contrast, in countries with low or inter-
mediate endemicity, the majority of PHC occurs usually
around age 50, as the major mode of transmission in later
adult life is horizontal. These observations suggest that a
carrier state of about 25 years is usually necessary for the
development of PHC.

Cost-Benefit Ratio
Prevaccination screening for past HBV exposure (anti-
HBc) is not necessary for immunization of medical, dental
or nursing students (soon after admission in a college),
but is cost-effective for senior doctors or nurses as the inci-
dence of anti-HBc lower in the former group.

In low endemicity countries, immunization of all
infants at birth is not recommended (even if funds are
available) as the horizontal spread of HBV occurs in
adults and the cost-benefit ratio is unfavourable. In coun-
tries such as India where HBV spread occurs later in adult
life, immunization of all infants at birth is not justifiable,
though recommended by the World Health Organization
(WHO). 10,21

Cost of Vaccine and HBIG
The cost of three doses of the recombinant yeast-derived
vaccine is Rs 650 compared to the cost of the plasma-
derived vaccine which is Rs 800. The cost of a 5 ml dose of
HBIG (required for passive prophylaxis of adults) is
about Rs 2300. The high cost and unpredictable availabi-
lity of the vaccine and HBIG are some of the problems
impeding HBV control in India.

PREVENTION AND CONTROL
The control of HBV infection can be achieved by non-
specific measures and immunoprophylaxis.
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Non-specific Measures
Blood Donors: About 20 million carriers of HBV in India
are likely to spread the infection to recipients if anyone
of them donates blood. In most countries of the world
(including India), the carrier rate in professional or com-
mercial donors (who donate blood for money) is 5 to 10
times greater than that in voluntary blood donors and
hence professional donor blood carries a much higher risk
of HBV infection.F The risk of HBV infection shows a
positive relationship (the greater the amount of blood
transfused, the higher the risk) with professional donor
blood but this relationship is riot observed with voluntary
blood transfusion, again emphasizing the safety of trans-
fusing voluntarily donated blood.P A marked reduction
of HBV infection has been observed in several countries
after the use of professional donor blood was stopped
or reduced.P In India, there will probably be a dramatic
reduction in HBV infection if more voluntary blood
donors are recruited so that their numbers far exceed the
numbers of professional donors. People should be edu-
cated about the high risk of receiving professional donor
blood and should be persuaded to donate blood (at least
for family members and friends) to prevent HBV infec-
tion. Even the most sensitive method employed by any
blood bank cannot make the blood of a professional
donor as safe as that of a voluntary donor. All bottles of
blood should have colour-coded labels to indicate volun-
tary or professional blood. The use of autologous blood
transfusion for elective surgery further reduces the inci-
dence of post-transfusion hepatitis (PTH).24

Blood Banks: The use of sensitive methods-reverse
passive haemagglutination (RPH) (cost Rs 8), enzyme-
linked immunosorbent assay (ELISA) (cost Rs 4) or
radioimmunoassay (RIA) (cost Rs 20)-for detection of
HBsAg in donor blood has resulted in a steep decline in
the incidence of PTH due to HBV in several countries.
Unfortunately, several blood banks in our country do not
screen blood for HBsAg and even blood banks in cities
like Bombay employ the most insensitive method, i.e.
counter immunoelectrophoresis (CEP) (cost Rs 3). The
use of CEP for screening HBsAg in blood is prohibited by
law in North America and is not used in any developed
country. The RPH or micro ELISA method should be
used in all blood banks, as the cost is only marginally
higher than with CEP, while the costs of the ELISA or
RIA methods are much higher. Blood banks should be
graded on the basis of the method they employ to screen
blood for HBsAg: RIA (5 stars), ELISA (4 stars), RPH
(3 stars), CEP (2 stars) and NIL (1 star) in order that the
public may know the quality of blood they receive.

The institutions which stop or markedly reduce the use
of professional donor blood and even use a cheap but sen-
sitive method (RPH) to screen blood for HBsAg, will
automatically protect the medical and paramedical staff
and patients, as HBV infected blood will be rejected in the
blood bank itself and not allowed entry into the hospital.

Personal Measures: As a routine, hands should be
thoroughly washed every time there is contact with blood.
Gloves should be used while attending to HBsAg positive
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patients during endoscopy or dressing wounds or tapping
ascites. Smoking, drinking and eating in laboratories,
blood banks and dialysis units should be strictly prohibited.
Oral pipetting of blood should be forbidden. Spilling of
any blood during collection, storage or transport should
be avoided (blood on tables or floors should be cleaned-
immediately). The staff of the blood banks, operation
theatres and dialysis units should be screened for HBsAg
every six months. Perinatal transmission can be prevented
by screening blood for HBsAg (during the last trimester)
in antenatal clinics. Endoscopes should be sterilized with
ethylene oxide when HBsAg positive patients are examined
or separate endoscopes used only for this purpose. Simi-
larly a separate dialysis machine should be kept aside for
use on HBsAg positive patients only. HBsAg positive
patients should be last in the operation theatre list for the
day and attended to by anti-HBs positive theatre staff.

The use of disposable needles, restriction of unneces-
sary blood transfusion, infusions and injections, better
hygienic standards at dental clinics, nursing homes and
hospitals, stopping the sale of substandard gammaglobu-
lin and plasma, will restrict the spread of HBV infection
in our country.

Immunoprophylaxis
Before administering any passive or active prophylaxis to
an individual one should know whether (i) he is already
protected: an individual who is anti-HBc or anti-HBs
positive does not require any prophylaxis, (ii) the expo-
sure is recent: HBIG should be administered within 48
hours to be effective, (iii) the exposure is sufficient: HBV
is not airborne and spreads by close contact.

Passive Immunization: Rapid protection for about 3
months against HBV infection is possible by administering
HBIG-an immunoglobulin with high titre (1 : 100000)
anti-HBs.25 It is recommended for those who have an acci-
dental needle puncture, infants born to HBsAg and
HBeAg positive mothers, sexual contacts of patients who
have acute hepatitis (but not those of chronic carriers). It
should be administered within 24 to 48 hours of exposure
and preferably as early as possible. The dose adminis-
tered, 5 ml to adults and 0.5 ml to infants, should be
repeated after 1 month (Table II). In India, its use should
be restricted as several safety steps taken to kill all viruses
(including the human immune deficiency virus) during
preparation of the vaccine, are not followed during the
preparation of HBIG from human blood.

Active Immunization: This is achieved with a vaccine,
prepared by separating 22 nm spherical HBsAg particles
from the blood of human carriers. Recently genetically
engineered, recombinant, yeast-derived vaccine has also
been shown to be safe, effective, immunogenic and pro-
tective for humans.P About 90% of the recipients of
vaccine develop anti-HBs after three doses. An intradermal
route markedly reduces the cost and has been efficiently
employed (Table II).27.28The duration of protection is
about 5 years, after which a booster dose may be neces-
sary. It is not required for persons who do not come in
contact with blood but is recommended for the high-risk



236

TABLE II. Dose and schedule for active and passive
immunization against HBV

Group Route Dose in ml=

. First Second Third
(after 1month) (after 6 months)

Active Immunization (Vaccine)
Adult i.m. 1.0

i.d. 0.1
i.m. 0.5

1.0 1.0
0.1 0.1 12
0.5 0.5

13
2.0 2.0

14

Infant
< 10years

Patients> i.m. 2.Q<:

Passive Immunization (HBIG)
Adult i.m. 5.0

(0.06mUkg)
0.5d

5.0
(0.06mUkg)

0.5

5.0
(0.06mllkg)

0.5Infant
< 10years

i.m.

a 1ml = 20 f.Lg
b immunocompromized
c 1 ml on each deltoid
d anterolateral thigh

i.m. intramuscular
i.d. intradermal

group whose occupation, personal habits or illness expose
them to blood or body fluids (doctors, dentists, nurses and
dialysis, laboratory and operating theatre staff, infants
born to HBsAg positive mothers, homosexuals, drug
addicts, staff of institutes for the mentally retarded and
patients requiring blood transfusionj." It is recom-
mended for high-risk groups, only in low endemicity
countries and for all infants (on the day of birth) in high
endemicity countries.

The vaccine against HEV and delta agent infection pro-
tects against and reduces the incidence of acute or chronic
hepatitis and cirrhosis.P It also protects against the
development of hepatocellular carcinoma and is, in fact,
the first vaccine against any cancer.
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