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AUSTRALTA ANTIGEN AND
K V R Chari, M A Tutakne,

Sexually transmitted diseases constitute onc
of the important communicable discascs in India
next to malaria and tuberculosis.? These can
be stated to be behavioural diseases, the be-
haviour depending upon social and cultural
forces. The pattern of sexual behaviour has
undergone remarkable changes due to rapid
changes in the life-styles of some individuals
adopting hazardous practices of sex. The
inclusion of mouth and anus within the orbit
of sexual activity in homosexuals has led to an
increasing trend in sexually transmitted enteric
diseases like hepatitis B, shigellosis, amocbiasis
and giardiasis in western countries. The dis-
covery of Australia antigen by Blumberg et al
in 19652 opened up a mnew era in hepatitis
rescarch. Several sludies in 1973 showed
increased prevalence of Australia antigen in
patients attending STD clinics,>7  but other
studies®-19 yiclded conflicting results, leading
to a doubt whether sexual transmission of
Australia antigen is an important route of
spread of infection in heterosexuals. In India,
only a few studies dealing with scxual trans-
mission of Australia antigen are available.

Historical Aspects

Blumberg et al called this antigen as the
Australia antigen, because it was first discovered
in the blood of an Australian aborigine.? It's
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association with serum hepatitis was confirmed
by various workers differentiating infectious
hepalitis from serum hepatitis.-1* Fransmission

of Australia antigen by blood transfusion was
also established.13-17

Nature and Significance of Australia Antigen
Australia antigen is a lipoprotein and its
specific gravity is less than 1.21.% 1ts concen-
tration in infected serum has been estimated
at about 10'* vparticles per ml'® Under an
electron microscope, Australia anligen consists
of three forms. The ‘Dane’ particles, regarded
as the virus of hepatitis B, consists of a double
shelled structure, the outer shell having a dia-
meter of 42 nm containing HBsAg, and an
inner core of 20 nm diameter containing hepa-
titis B core antigen (HBcAg).2 Tubular forms
and smali round forms of about 20 nm diamcter
are also seen. Hepatiris B virus has three antigens
known as the surface antigen (HBsAg), core
antigen (HBcAg) and the ‘e’ antigen (HBeAg).:

HBsAg is found on the surface of all particles
and its presence in the blood is a marker for
the infection with hepalilis B virus, Australia
antigen itself is now termed as hepatitis B surface
antigen (HBsAg). HBsAg exhibits antigenic
heterogenicity and four pheno types adw, ayw,
adr and ayr arc observed. These types are of
value in the epidemiological studies. HBsAg
appears in the serum aboul 4 weeks before (he
onset of symptoms, declining with the onset and
usually disappearing in about six weeks there-
after. The antibody to HBsAg is called anti-
HBs which persists in low titres until conva-
lescence.  HBcAg which is detected only in
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the nuclei of infected hepatocyles, indicates
high degree of infectivity. 1t appears at
almost the same time as HRsAg but disappears
more rapidly. Tts antibody is called anti-HBc
which indicates previous infection with serum
hepatitis. If CMI is competent, the infection
is eliminated, but in the case of impaired immune
response, as in subclinical or mild hepatitis,
persistent antigenaemia is likely to occur.

Incidence of Australia Antigen

The incidence of Australia antigen in deve-
Joped countries is very low (USA 0.1%), while
in developing countries it is very high.** Various
studies done in India (Tablc 1) showed that
incidence varied from 0.6% to 4%. The wide
variation in the incidence of Australia antigen
is said to be due to the genetic susceptibility of
various races,® geographical variations® and
environmental factors.2?'® [India being a poor
and tropical country, substandard hygiene may
be respdnsible for the spread of the virus
by the faeco-oral route.” Incidence of Australia
antigen is high in professional blood donors.
In females, it is less than the males.?*" It 1s
commoner in the younger age groups, as in
them the infection tends to follow a mild clinical
or subclinical course.?734-3

Mode of Transmission of Hepatitis B

(a) Parenteral transmission
Parenteral transmission of Australia antigen
through blood transfusions,'® ncedles, blood
sucking insects and by (ransplacental route®”
is well documented. In India however,
Paul ct al? did not find HBsAg in the cord
blood of ‘infected mothers.

(b) Non-parenteral transmission

Studies in closed institutions, 3% in families,®8
and in hospital stall* showed increased
incidence of Australia antigen, suggesting
non-parenteral transmission.  Other non-
parenteral routes such as air-borne spread,®
faeco-oral route,* through urine,*! saliva, 424
semen,'®* menstrual fluid® and vaginal
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Table I. Incidence of Australia antigen in India.

Number of sera
Tested Percent Method

Medical College
Trivandrum

Place
positive
1. Calcutta 199 Nil 1.D.
2. (a) Delniblood donors 952 0.1 L.D.
(b) ——do—— 876 2.7 1IEOP
(¢) Armed Forces Blood
Transfusion centre
New Delhi
(1) Voluntary 680 2.65
blood donors
(i) Professional i76 2.58 1EOP
vlood donors
(d) ALIMS New Delhi 1024  3.91 IEOP
professional donors
(e) Declni
(i) Voluntary 876 1.6
(ii) Professional — 273 1EOP
blood donors
3, Bombay Blood Group
Reference centre
(2) Healthy 200 1.0 LD.
(k) Professional — 4.0 1.D.
4, South India 253 2.8 1.D.
5. Chandigarh
(a) Voluntary male 1001 2.2
blood donors
(b) Healthy females 460 0.43 1EOP
(¢) Cord blood 68 O
6. Madras
(a) Blood donors 123 (.62 IEOP
9.79 RPHA
(b) Hospital personnel 123 4,59 1EOP
16.53 RPHA
7. Aurangabad 625 4,00 I1EOP
8, Pune 420 1.4 I.D.
9. Vellore
(a) Voluntary blood ' 531 0.75
dorors
(by Professional blood — 3.8 1EQP
donors
10. Trivandrum
(a) Voluntary blood 475 1.8
donors
(b) Professional 575 2.4 IEQOP
btood donors
(c) Pregnant women 400 3.0
(d) Staff & students of 150 0.6




INDIAN J DERMATOL VENEREOL LEPROL

secretions*® have been suggested. However,
presence of HBsAg in menstrual fluid has
not been accepted by many.?-%33

() Australia antigen and sexual transmission
Some studies on the incidence of Australia
antigen in families indicated spread of the
infection between couples, Tanno et al’2
reported that 4 patients developed the disease
after an attack of acute hepatitis in their
spouses. Both had Australia antigen in their
urine and saliva. Wright'" recorded trans-
mission of HBsAg in two hepatitis paticnts
who had had sexual contact six months
before their illness, with asymptomatic
carriers of HBsAg. Moslley*® found that
189, spouses of acute viral hepatitis patients
contracted the infection, but none of the
other family members. Koff et al'® found
that out of the 13 spouscs of 81 household
contacts of acute viral hepatitis patients, 2
spouses developed acute viral hepatitis and
one developed antibody. In a survey at Pune,
out of 19 couples in 12 families, 10 had
infection in both spouses, and in the re-
maining 9, only one partner had infection.
Demonstration of the Australia antigen in
the saliva, semen and menstrual blood showed
that sexual transmission might play a possible
role in the transmission of serum hepatitis.
But since the concentration of the antigen
in semen (ratio in semen as compared to
serum being in the range of 1/250 to
1/25,000) was low, it was not possible to
say to what extent, the saliva and scmen
would be infectious,!8

The most conclusive proof of sexual trans-
mission followed studies on homosexual popu-
lations. Bused on the observation that Australia
antigen positive homosexuals never had any

injections, Vahrmann® suggested venereal
transmission of the antigen from mucous
membrane to mucous membrane or [rom
abrasions exuding infected serum. Fulford,

¢t al* studied 974 patients attending the STD
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clinics and found that the incidence of HBsAg
and its antibody was 10 times greater in  their
sera compared to the blood donors. IJeflries
et al® found 10 times more incidence of Australia
antigen in homosexuals than in controls and
heterosexuals, and concluded that homosexuals
constituted the high risk group. The frequency
of drug abuse was low and possible transmission
with insects was excluded. Heathcoate and
Sherlock?* surveyed 69 patient contacts of acute
hepatitis B and found sexual or domestic contacts
in 409;. Szmuness ct al® found 51% incidence
of HBsAg in the homosexuals compared to
20.4% in the heterosexuals. Lim et al’ found
that 309 homosexuals and biscxual men were
antibody positive compared to 5% heterosexual
men. Simmons et al’! found 77% male homo-
sexuals to be hepatitis ‘e’ antigen positive and
they are of subtype ‘ad’ compared to subtype ‘ay’
in heterosexual partners. Coleman et al®®
found 5.29 positivity of HBsAg or its antibody
in 600 male homosexuals. Dietzman et al®
recorded 5.89, HBsAg and 349 its antibody
in 144 homosexuals compared to 0.9%, HBsAg
and 3.6 antibody in 111 heterosexuals and
healthy controls. These studies suggest that
increased incidence of Australia antigen depends
upon the pattern of sexual behaviour, such as
large number of sexual partners, long duration
of homosexuality, predominantly ano-rectal
intercourse, oro-genital sexual contact, and the
practice of swallowing semen. Skinhoj et al®
outlined that homosexual subpopulation re-
presents the reservoir of infection. One third
of (hese patients were found to have chronic
active hepatitis, 1/5 of them bad chronic
persistent hepaltitis but were symplom-free.
Simmons®® deduced that high-risk-groups who
carry HBV include homoscxuals, drug abusers,
prostitutes, paticnts with previous liver disorders
and tatooed patients. Reiner el al® found that |
asymptomatic bleeding points on the rectal
mucosa in homosexuals in chronic carricrs of
HBsAg, created a setting for de facto parenteral
transmission when there was a contact with oral
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or urethral mucosa. Dutta and Sachdeva’?
studied sexual transmission of viral hepatitis B
and its carrier statc in patients with STD and
found that hepatitis B infection was not related
to sexual contacts in India and thus his studies
did not suggest sexual mode of transmission of
the virus. In a study at Pune by the author,
no significant increase in the incidence of
Australia antigen was found in STD cases
(unpublished data).

Studies in Prostitutes

Prostitutes constitute high-risk-groups to
contract STD and Australia antigen, and can
be taken as a suitable group to asscss promis-

cuity.  Studies on prostitutes however, gave
conflicting results.

Adam et al® studied 272 prostitutes and 162
women controls and found that the incidence
of the antigen was 5% in prostitutes and 99 in
women controls, and that for the antibody 20%
was in prostitutes and 12% in controls. Papa-
evangelou et al’ found HBsAg in 4.4% prosti-
tutes and 3.4% in controls at Athens, while on
the other hand, anti-HBs was found in 56.7%
prostitutes but in 24.5%/ controls. Frosner et
al** found no significant  difference in the
incidence of Australia antigen in the prostitutes
and controls, but found 3195 antibody positivity
in the prostitutes compared to 10% in the female
blood donors and nuns in a convent. The
incidence of antibody increased with age.5S-10
In a study by the author at Pune on 75 prostitutes,
no casc was positive for Australiy antigen
compared to 0.69% incidence in 145 female
controls (unpublished dafa).

Studies on homosexuals, heterosexuals and
-prostitutes thus, indicale that even though
prevalence of Australia antigen is more in homo-
sexuals, it cannot be firmly said that Australia
antigen can be transmitted by the vaginal route,
Incidence of Australia Antigen in
types of Sexually Transmitied Discuses

Since the study of Australia antigen cvoked
the study of differcnt STDs, the distribution of

Differcent -
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Australia antigen in various sexually (ransmitted
diseases was studied by various workers
Papaevangelou et al’ found no statistical differ-
ence between the incidence of syphilis and
Australia antigen and its antibody in prostitutes.
Vranckx®® found Australia antigen in 9.1% of
syphilis patients. Lenka et al® found 21.739%
incidence of Australia antigen in syphilis. Joshi
and Jundre®® found 5.2%; syphilis cases positive
for Australia antigen or antibody. Kelkar®!
found no significant difference. Kacaki et alé?
found increased antigenaemia in acute gonor-
rhoca. 1In a study at Pune by the author, no
significant difference was found with relation to
the type of STD. However, the significance of
the incidence of Australia antigen in different
types of STD is not known,

Concluding Remarks

Detailed review of the incidence of Australia
antigen in sexually transmitted diseases sugges_ts
that while studies in homosexuals as a group in
western couniries showed increased incidence of
anligen, studies of heterosexuals and prostitutes
on the contrary, indicated that it cannot be
firmly said that Australian antigen is transmitted
by the vaginal route. In India, even though
promiscuity is on the increase, homosexuality
with anal or oro-genital intercourse is not very
common, accounting for low incidence in the
sexually active population.  The culturally
conditioned behaviour of women in India makes
sexual transmission of Australia antigen unlikely.
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