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Serological surveillance for HIV-l infection in Bombay

H. A. KAMAT, D. D. BANKER, J. J. RODRIGUES, K. BANERJEE

ABSTRACf
Background. Screening of populations for the antibody to

the human immunodeficiency virus has been recommended
to be a practical method for assessing the prevalence of the
infection and its potential for spread.

Methods. Between 1987 and 1989 we carried out a sero-
logical survey for the detection of antibody to the human
immunodeficiency virus type 1, using the enzyme linked
immunosorbent assay, to screen 2123 persons belonging to dif-
ferent high-risk groups from various parts of Bombay.

Results. Eighty-four repeatedly positive samples were
subjected to the Western blot test for confirmation and 58 were
found to be positive-4 (0.6%) out of 670 in 1987,
9(1.2%) out of 740 in 1988 and 45 (6.3%) out of 713 in 1989.

Conclusion. These data indicate that the human
immunodeficiency virus type 1 infection has already spread in
the cityof Bombay among the various high-risk groups and that
itsprevalence rose between 1987 and 1989.

INTRODUCfION
Since the detection of the first five cases of the acquired
immunodeficiency syndrome (AIDS) in the USA in June
1981,Ithe disease has now been reported worldwide causing
considerable global scare. AIDS is caused by a retrovirus
called the human immunodeficiency virus (HIV) and
screening for antibody to HIV has been recommended to
be a practical method for assessing the extent of HIV
infection and the potential for its spread within certain
populations."

Between 1987 and 1989 we carried out serological
surveillance for HIV -1 infection among subjects belonging
to various high-risk groups in Bombay.

SUBJECfS AND METHODS
During the three year-period (1987-9), a total of 2123 .
serum or plasma samples were screened for antibody to
HlV -1 from different persons belonging to various groups
at high-risk for acquiring HIV -1 infection (Table I).

The subjects were selected on the basis of their risk
history. Approximately, up to 15 patients per week had
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blood samples taken after being asked to fill in a question-
naire. Patients who gave a history of high-risk behaviour
only within the previous one month were excluded from
the study. We also made sure that the same persons were
not tested twice.

Promiscuous heterosexuals, homosexuals and bisexuals
from the out -patient departments for sexually transmitted
diseases of four hospitals (Sir Hurkisondas N. Hospital,
Bhatia Hospital, and B.Y.L. Nair Hospital from Central
Bombay and H. Bhagwati Hospital from North Bombay)
and two local pathology laboratories and dispensaries
from South Bombay were tested as were female prosti-
tutes from 13 brothels in Central Bombay. We also
included patients with tuberculosis from the out-patient
department of a tuberculosis treatment clinic, blood and
kidney donors and multi-transfused patients from the
blood banks of two hospitals from Central Bombay and
other patients from private pathology laboratories.

All testing was done on an anonymous basis, and except
for patients with chronic renal failure (who were on
dialysis and receiving multiple blood transfusions), all
others gave their oral consent for testing in front of their
attending physicians. Pre-test counselling was provided to
each patient. The results of the tests were given to the
patients and their attending physicians. The case records
of patients with chronic renal failure were provided by
their attending physicians. The results were disclosed only
to the physicians and it was up to them to inform and
counsel their patients. None of the eunuchs, who act as
male prostitutes, gave consent and therefore could not be
enrolled in our study, despite their being a high-risk
group. Intravenous drug abusers could not be traced
easily in Bombay and were also not included in our study.

Before doing the tests serum or plasma was separated
from whole blood and stored at 4 °C in a refrigerator with-
out any preservative. The plasma samples were carried to
the National Institute of Virology (NIV), Pune in ice
boxes.

A total of 552 samples were tested by ELISA at the
AIDS surveillance centre at the K.E.M. Hospital, Bombay
using Wellcozyme anti-HfL V III ELISA kits (Wellcome
Diagnostics, UK); 425 samples were tested at Sir
Hurkisondas N. Hospital, Bombay using Enzygost anti-
HIV microELISA kits (Behring Diagnostics, Germany)
and 1146 samples were tested at NIV, Pune using
Wellcozyme anti-HTLV III and Wellcozyme HIV recom-
binant ELISA kits (Wellcome Diagnostics, UK).

The results of the Enzygost kits were read on a Hoechst
ELISA II processor and for the Wellcozyme anti-HTL V
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TABLE I. Number of subject screened for HIV-1 antibody among high-risk groups in Bombay, 1987-90

High-risk groups
1987 1988 1989 Total

M F Total M F Total M F Total

146·(1) 18 164(1) 77(6) 6 83(6) 264(21) 17(2) 281(23) 528(30)
4 4 3 3 21(4) 21(4) 28(4)

2 2 7 7 9
45(1) 45(1) 86(2) 86(2) 107(3) 107(3) 238(6)

73 73 140 140 18(3) 18(3) 231(3)
24 24 3 3 5(5) 5(5) 32(5)
2 3 10(1) 2 12(1) 15(1)

Promiscuous heterosexuals
Promiscuous homosexuals
Promiscuous bisexuals
Female prostitutes
Professional kidney donors
Professional blood donors
Voluntary blood and kidney donors
Multitransfused patients and

organ recipients
a. Patients with chronic renal failure

Indians
Foreigners

b. Others (thalassaemics,
haemophiliacs etc.)

Tuberculosis patients
Others (Seamen. aircrew etc.)
Total
% of HIV-l antibody seropositivity

57 20(1) 77(1) 77 20 97 65(3) 11(1) 76(4) 250(5)
144 50(1) 194(1) 158 42(1) 200(1) 80 21 101 495 (2)

4 5 8 1 9 2(1) 1 3(1) 17(1)
8 3 11 26(1) 8 34(1) 45(1)

80t 81 97 9 106 47 1 48 235
670(4) 740(9) 713(45) 2123(58)
0.60 1.22 6.31

Note: Figures in brackets indicate tilV-l antibody seropositive subjects by ELISA and IgG Western blot
• includes 2 seronegative foreigners t includes I seronegative foreigner

III and Wellcozyme HIV recombinant ELISA kits, the
Titertek ELISA reader was employed. The filter
wavelength of 450 nm was used in all the cases.

All initially ELISA positive samples were subjected to
repeat testing and their results were confirmed by the
IgG Western Blot (WB) test using DuPont anti HIV-l
kits (Biotech Research Labs, USA) at NIV, Pune. Western
blot strips were read visually by comparison with known
positive and negative control samples run with each WB
assay. The procedure for both the ELISA and WB was
followed strictly according to the kit manufacturers'
instructions. For the interpretation of WB, the World
Health Organization (WHO) criteria were used.' A
sample was considered WB positive if any of the following
bands were present: envelope+gag+pol, envelope+gag,
envelope+pol, envelope alone (minimum two bands). A
sample was considered WB negative if no bands were
present while an indeterminate sample had some bands
present but did not meet the WHO criteria for positivity.

RESULTS AND DISCUSSION
Of the 2123 persons screened for antibodies to HIV-l,
84 were found to be repeatedly ELISA positive and
were put up for the WB test. Of these, 58 were found
to be WB positive, 14 were WB negative and 12 were
WB indeterminate.

Serological surveillance provides an accurate and sensi-
tive tool for studying the epidemiology of an infection.
Among the sexually promiscuous individuals screened for
antibodies to HIV -1, heterosexuals, homosexuals and
female prostitutes were found to be seropositive. A
steady increase in HIV -1 antibody seropositivity was
observed from 1987 to 1989 among promiscuous hetero-
sexuals and female prostitutes. Epidemiological studies

from different parts of India have also corroborated the
sexual mode to be the main method of HIV -1 transmis-
sion.r" It has also been suggested that female prostitutes
may serve as agents for the spread of HIV-l infection in
India."

Seropositive individuals were also detected among
professional kidney donors and among multiple blood
transfusion recipients. Seropositivity in patients who have
undergone multiple transfusions has also been reported
from Eastern India." HIV -1 antibody seropositivity
among the professional blood donors was noticed only in
1989 compared to earlier years although the sample size
in their case was small. These results coincide with those
carried out by others who have sampled larger populations
of blood donors. This sudden spurt in HIV-l antibody
seropositivity among the professional blood donors
has also been reported from other parts of India9•10 and
could play an important role in the spread of HIV-l
infection both through blood donation and through sexual
transmission.

Patients with tuberculosis are not at a high risk for acquir-
ing HIV infection. They have, however, been included in
the high-risk groups screened (Table I), because HIV
infected persons have a higher incidence of tuberculosis.
One of 45 patients with open pulmonary tuberculosis was
HIV-l antibody seropositive. No seropositives were
detected among seamen, hotel boys, aircrew, HBsAg
positive patients and voluntary blood and kidney donors.

An increasing trend in HIV-l antibody seropositivity
among persons belonging to the various high-risk groups
was observed during our study.

Our data thus clearly indicate that HIV -1 infection
has already gained a foothold in Bombay, having entered
and spread among the various populations and sub-
populations at risk.
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Since the number of individuals at high risk for acquiring
HIV infection screened are lower than the total number
of high-risk individuals in Bombay, it can be safely
assumed that the total number of HIV-l seropositive
high-risk persons could well be much higher. Our results
will serve as baseline data for further studies on the
expected spread of the disease. The transmission pattern
seen in this serological survey appears similar to that
observed in African countries where the spread is pre-
dominantly through heterosexual contact and is different
from that observed in the USA and Europe where the
spread is generally through homosexual contact and
intravenous drug abuse.

It is important to educate the public at large on the
modes of spread of HIV -1 infection and on the methods
of prevention. This includes the widespread use of con-
doms, the mandatory use of sterile surgical instruments
and blood collecting sets and the screening of all donated
blood and organ donors for HIV -1 antibodies. Unless this
is done HIV -1 infection will spread further-in Bombay.
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Identification of a contact depigmenting agent in Indian bindi

A. CHAITERJEE, A. K. BAJAJ, S. C. GUPTA

ABSTRACf
Introduction. Bindis, which Indian women apply on their

foreheads, occasionally depigment the skin.
Methods. We analysed the adhesive on bindi samples using

thin layer chromatography, infrared spectrophotometry,
high performance liquid chromatography and patch tested
15patients with bindi depigmentation, 10 normal individuals
and 14 patients with vitiligo.
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Results. The bindi adhesive contained about 80% para-
tertiary butyl phenol-a depigmenting agent with a marked
irritant action. Hypersensitivity to the agent did not occur.

Conclusions. Para-tertiary butyl phenol causes depigmenta-
tion after bindi application on the forehead and we suggest
that the use of this agent as an adhesive-be banned.

INTRODUCfION
A bindi is a cosmetic aid which is placed in the middle of
the forehead by Indian women. Available in different
shapes, colours and sizes, it is made from a plastic material
coated with adhesive on one side to make it stick. Bindi
application leaves the area depigmented in many women


