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Human immunodeficiency virus-l infection among patients
with sexually transmitted diseases in Bombay
H.A.KAMAT, D.D.BANKER

ABSTRACT
Background. Patients with sexually transmitted diseases

form a particularly vulnerable group for infection with the
human immunodeficiency virus (HIV-1), and serological
surveillance is a sensitive tool for assessing the prevalence
of this disease.

Methods. We carried out a serological survey for the
detection of antibody to HIV-1 among persons belonging
to various high-risk groups in Bombay from 1987 to 1989.
Among these were 599 patients with various sexually trans-
mitted diseases.

Results. Thirty-nine patients (5.2%) were found to be
HIV-1 antibody seropositive by the ELISA and Western blot
tests. An increase in HIV-1 antibody seropositivity among
both the male and female patients with sexually transmitted
diseaseswas detected from 1987 to 1989 and seropositivity
was maximally associated with condylomata acuminata,
genital herpes and chancroid.

Conclusion. HIV-1 is established in this sentinel population
and needs to be controlled vigorously.
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INTRODUCTION
In order to study the prevalence of antibody to HIV-1 in the
city of Bombay among various persons at high-risk for
acquiring the infection, we carried out serological surveillance
from 1987 to 1989 among Indian patients with sexually trans-
mitted diseases (STDs) in Bombay. This was part of a larger
study where persons belonging to a number of high-risk
groups, besides patients with STD, were also screened. I

PATIENTS AND METHODS
Five hundred apd ninety-nine patients attending STD clinics
were screened for the presence of HIV-1 antibody. The
sampling method was identical throughout the study. Blood
samples were collected from 355 promiscuous heterosexuals
and 6 homosexuals attending the outpatient departments of
the B.Y.L. Nair Hospital, central Bombay, the H. Bhagwati
Hospital, north Bombay and two dispensaries one in south
Bombay and the other in central Bombay. Blood samples
were also collected from 238 female sex workers with STD
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attending 13 brothels in central Bombay. The diagnosis
of STD was made by qualified specialists on the basis of
clinical examination, a history of exposure and, in cases of
gonorrhoea and syphilis, by laboratory tests.

The subjects were selected on the basis of their risk history
of heterosexual or homosexual exposure after being asked to
fill in a questionnaire. Blood samples were obtained from
approximately 15 patients every month. Patients who gave a
history of high-risk behaviour only during the previous
month were excluded. It was also ascertained that the
test was not duplicated in patients. All testing was done
anonymously and consent of all patients was obtained before
a blood sample was taken by venepuncture using disposable
gloves, syringes and needles. Pre-test counselling was pro-
vided to each patient. Since we ourselves could not provide
post-test counselling, we informed their attending physicians
who did so

Screening for HIV -1 antibody was carried out using one of
the three ELISA kits, viz. Enzygnost anti-HIV micro-ELISA,
Wellcozyme anti-HTLV-III ELISA and Wellcozyme HIV
recombinant ELISA. Eighty-two samples were tested by
ELISA at the AIDS Surveillance Centre at the K.E.M.
Hospital, Bombay, using Wellcozyme anti-HTLV-III
ELISA kits; 121 samples were tested at the Sir Hurkisondas
N. Hospital, Bombay, using Enzygnost anti-HIV micro-
ELISA kits. The remaining 396 samples were transported on
ice to the National Institute of Virology, Pune, and tested
using the Wellcozyme anti-HTLV-III ELISA and Wellcozyme
HIV recombinant ELISA kits.

The results of the Enzygnost kits were read on a Hoechst
ELISA II processor while the Wellcozyme anti-HTLV-III
ELISA and the Wellcozyme HIV recombinant ELISA
results were read on a Titertek ELISA reader with a filter
wavelength of 450 nm.

All samples, initially positive by ELISA, were retested
using the same kit and the Wellcozyme HIV recombinant
ELISA kits. All such repeatedly positive ELISA tests were
confirmed using the IgG Western blot (DuPont, New Jersey,
USA) at the National Institute of Virology, Pune. Western
blot strips were read visually by comparing them with known
positive and negative control samples run with each assay,
using the WHO criteria for interpretation. 2

RESULTS
Of the 599 patients with STDs screened for HIV-1
antibodies, 48 were found to be repeatedly positive by the
ELISA test. Of these, 31 were positive by Western blot,
8 were negative and 9 were indeterminate. The seroprevalence
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Sex

TABLE1. Results of HIV -1 antibody screening among patients with sexually transmitted diseases

1987 1988 1989 Total
Tested Positive Tested Positive Tested Positive Tested Positive

96 1 (1) 62 6 (9.7) 182 18 (9.9) 340 25 (7.4)
53 1 (1.9) 89 2 (2.2) 117 3 (2.5) 259 6 (2.3)

149 2 (1.3) 151 8 (5.3) 299 21 (7) 599 31 (5.2)

Male
Female

Total

Figures in parentheses indicate percentages

TABLEII. Classification of HIV-l antibody seropositive
patients with sexually transmitted diseases (STD)

Patients with STD HIV-l positive (%)

Males
Heterosexuals (n = 334)
Homosexuals (n=6)

Females
Heterosexuals (n = 21)
Sex workers (n=238)

21 (6.3)
4(67)

0(0)
6 (2.5)

31 (5.2)Total

TABLEIII. Relationship between HIV -1 antibody positivity and
other sexually transmitted diseases

Disease Male Female Total

Syphilis 194 77 271
Donovanosis 14 0 14
Chancroid 38 2 40

\

Lymphogranuloma venereum 18 0 18
Herpes progenitalis 8 1 9
Gonorrhoea 23 1 24
Condylomata acuminata 23 (18) 11(2) 34 (20)

Combinations
Condvlomata acuminata

and herpes 3 (3) 9(2) 12(5)
Condylomata acuminata

and chancroid 3 (2) 0 3 (2)
Chancroid and gonorrhoea 6(1) 26 32 (1)
Chancroid and lympho-

granuloma venereum 4 (1) 0 4 (1)
Chancroid and herpes 0 30(2) 38(2)
Others 6 94 100

Total 340(25) 259 (6) 599 (31)

Figures in parentheses indicate patients positive both by the ELISAand Western
blot tes~

.in this populationin 1987 was 1.3% and this increased nearly
four-fold to 5.3% in 1988. There was a further increase in
1989 to 7% (Tables I and II). Using the chi-square test
a significantly increasing trend in HIV -1 antibody sero-
positivity was observed from 1987 to 1989 in the case of males
as well as females with STD (chi-square observed' 20.8367,
chi-square from table 9.4888).

The HIV -1 antibody seropositivity was maximally associated
with three S'I'Ds=-condylomata acuminata, herpes and
chancroid (Table III). The VDRL test was found to be reac-
tive in 332 of the 599 patients. However, all the 31 cases
found to be seropositive for HIV -1 antibody were found to
be VDRL non-reactive, but these were only tested up to
1 in 8 dilutions of the serum and were not tested in higher
dilutions to exclude the prozone phenomenon.

DISCUSSION
Serological surveillance is a sensitive tool for obtaining
accurate data on the prevalence of HIV infection among
patients with STDs. HIV-1 antibody seropositivity was seen
in this population throughout the study.

Among 437 patients with STDs screened for antibodies to
,HIV-1 by Baruah et al. in Pondicherry in 1986 and 1987,
1.4% were found to be seropositive.' None of the 908 patients
with STD screened for HIV -1 antibodies by Bhargava et al.
in New Delhi were seropositive."

Krishnaiah et al. screened 2320 persons with STD in
Tirupathi in 1988-89 and found a seroprevalence rate of
0.47%.5 Similarly, Mathai et al. after screening 2215 new
patients with STD from 1986 to 1988 noted a seropositivity
rate of 0.4%6 and Williams et al. screened 17'210 patients
with STD from 1986 to 1991 and found 1.5% to be anti-
HIV -1 seropositive."

In 1987, John et al. reported anti-Hl'V-I seropositivity
rates of 2.9% among female sex workers, and 0.29% among

. female and 0.15% among the male attenders in STD clinics
in Tamil Nadu.8

In Thailand although up to February 1989 more than 90%
of the HIV infected persons were intravenous drugs users
who had shared needles and syringes with fellow users,
surveys conducted strongly indicate a rapid heterosexual
transmission of HIV among female sex workers and their
clients.9-12

Among the brothel-based sex workers, the median HIV
antibody seroprevalence in the Changrai province of Thailand
was found to be 0% in August 1987, increased to 37% in
November 1989 and was 54% in June 199(J.11Similarly,
serosurveillance studies in Thailand indicated an increase in
anti-HIV seropositivity in males attending SID clinics from
0% in June 1989 to 2.6% in June 1990 and among the male
sex workers from 2.7% in June 1989 to 5.3% in June 1990.10

While it is not possible to determine whether HIV -1 infec-
tion was acquired before the other STDs, it is likely that
the presence of an STD facilitates the entry and survival of
HIV -1 in an individual. 13

It has been repeatedly demonstrated that skin or mucous
membranes which appear normal, clinically or histologically,
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contain the human papilloma virus-DNA sequences that can
only be detected by DNA hybridization. The virus may
become active in the adjacent areas when cell mediated
immunity is deficient, but remains latent in persons with an
intact immune system. The persistence or recurrence of
human papilloma virus infection also parallels the severity of
immunosuppression." Thus, in our study, even though
persons with STDs and a history of exposure may have
harboured the human papilloma virus, only those with
some immunodeficiency developed condylomata acuminata
unresponsive to standard treatment. Although cell mediated
immunity parameters were not investigated in our study, the
decrease in cell mediated immunity could be due to HIV-1,
since it is known that this virus preferentially infects helper
T-cells.

Chancroid and herpes are the other two STDs which were
associated with HIV-1 antibody seropositivity. Human
herpes virus infection is characterized by the ability of the
virus to establish latent infections in the human host and is
known to be reactivated when cell mediated immunity has
fallen to ineffective levels. Herpes and syphilis have been
associated with HIV infection in heterosexual men and
women and homosexual men in the USA. IS Human herpes
virus has been implicated by other researchers to be a
co-factor for HIV-1 infection. 16 In Africa, where the spread
of HIV-1 is mainly through heterosexual contact, the STDs
that cause genital ulcer disease-chancroid, syphilis and
genital herpes-have been associated with an increased risk
of acquiring HIV infection both in heterosexual men and
women. IS The probability of transmission of HIV has been
found to increase when genital ulcers or warts are present.

Syphilis alone or in combination with other STDs has been
frequently reported to be the predominant STD associated
with anti-HIV-1 seropositivity in India.>? followed by other
STDs such as condylomata acuminata, herpes, donovanosis,
gonorrhoea, lymphogranuloma venereum and chancroid.

From 1987 to 1990, Williams et al. screened 560 patients
with genital warts. Although none of the patients were
anti-HIV -1 seropositive in 1987, 13 were seropositive in
1990.17

Four of 6 homosexuals with STDs screened for anti-HIV-1
were found to be seropositive and reported unprotected anal
intercourse with a large number of partners. The lining of
the rectum is thinner and more easily torn than the thicker
protective lining of the vagina. This can result in direct
semen-to-blood exchange and both blood and semen are the
major sources of HIV.

Kumar et al. from 1987 to 1989 screened 5592 patients
with STDs for VDRL reactivity; 323 of these were found
to be VDRL reactive and of these none were anti-HIV-1
seropositive. IS

The epidemiological pattern of the spread of HIV-1
infection in India is predominantly heterosexual, which is
similar to that observed on the African continent.l-'? The
number of patients with STD screened is small compared to
the total number of patients with different STDs in Bombay,

13

but these results will serve as baseline data for further
studies, if the expected spread of the disease occurs.

ACKNOWLEDGEMENTS
We are grateful to Dr K. L. Kapur, former Medical Director, Sir H. N.
Hospital for providing us the necessary facilities and funds for the study;
to Dr K. Banerjee and Dr (Mrs) 1. 1. Rodrigues, National Institute of
Virology, Pune for their help with ELISA and Western blot tests and val-
uable suggestions and to Dr (Mrs) G. G. Bhave, Department of Micro-
biology, K. E. M. Hospital for testing some of our samples by ELISA.
We thank the. following for help in collecting samples: Dr S. C. Kabra
and Dr (Ms) S. Tulla, general practitioners; Dr 1. K. Manghani,
pathologist; Dr M. B. Kukreja, Department of Skin and VD, H. B. M.
G. Hospital; Dr (Mrs) H. Jerajani, Department of Skin and VD,
L. T. M. Hospital; Dr Marquis, Dr Rawal and Dr M. G. Kulkarni of
the B. Y. L. Nair Hospital and Dr Daswani, pathologist. Grateful
thanks are also due to the following for their help in testing samples:
Dr (Mrs) S. Kulkarni, Dr (Mrs) M. Thakar, Dr (Mrs) A. Israel and
Mr V. N. Shinde from the National Institute of Virology, Pune.

REFERENCES
Kamat HA, Banker DD, Rodrigues JJ, Banerjee K. Serological surveillance
for HIV I infection in Bombay. Natl Med J India 1991;4:111-13.

2 World Health Organization. Standardization and interpretation of confirmatory
test: WB. Report of the WHO meeting on the criteria for evaluation and
standardization of diagnostic tests for detection of HIV antibodies. Stockholm,
Sweden:World Health Organization, 1987:5-{i.

3 Baruah MC, Garg BR, Kumar V, Rao RS. Clinical profile of 'persons
seropositive for AIDS virus'. Indian J Sexually Transmitted Dis 1988;9:65-7.

4 Bhargava NC, Ray K, Kumari S, et at. Incidence of H1V versus VDRL anti-
body positivity in a major STD clinic in Delhi. Indian J Sexually Transmitted
Dis 1987;8:~.

5 Krishnaiah R, Babu VS, Lakshmi N, Kumar AG. Clinical profile of STD clinic
patients seropositive for HIV antibodies. Indian J Sexually Transmitted Dis
1989;10:65-7.

6 Mathai R, Prasad PVS, Jacob M, Babu PG, John TJ. HIV seropositivity
among patients with sexually transmitted diseases in Vellore. Indian J Med
Res (A) 1990;91:239-41.

7 Williams J, Ganesh R, Sundararaj AS, Venkatram MK,Jayapaul K. Multiple
faces of HIV infection. Virus Information Exchange Newsletter 1992;9:17-18.

8 John TJ, Babu PG, Jayakumari H, Simoes EAF. Prevalence of HIV infection
in risk groups in Tamilnadu, India. Lancet 1987;1:160-1.

9 Mackenzie J. HIV infection in Asia. Virus Information Exchange Newsletter
1989;6:54-7.

10 Thongcharoen P, Thanprasertsuk S, Chokevivat V. HIV infection in Thailand.
Virus Information Exchange Newsletter 1991;8:57.

II Special report. Epidemiology of AIDS in Changrai, Thailand. Thai Epidemiol
Surveillance Rep 1991;22:50-9. .

12 Vithayasai V, Vithayasai P. An analysis of HIV infection rates in Northern
Thailand. Thai AIDS J1990;2:99-I08.

13 Kreiss JK, Koech D, Plummer F-A, et al. AIDS virus infection in Nairobi
prostitutes. Spread of the epidemic to East Africa. N Engl J Med 1986;314:
414-18.

14 Sillman FH, Sedlis A. Anogenital papilloma virus infection and neoplasia in
immunodeficient women. Obstet Gynecol Clin North Am 1987;14:537-58.

15 Aral SO, Holmes KK. Sexually transmitted diseases in the AIDS era. Sci Am
1991;264:62-9.

16 Anonymous. Cofactor question divides codiscoverers of HIV. JAMA
1990;264:3111-12.

17 Williams J, Ganesh R, Raja DA, Damodaran K, Venkatram MK. HIV infec-
tion in patients with genital warts. Virus Information Exchange Newsletter
1990;7:135-{i.

18 Kumar B, Rajagopalan M, Sehgal S, Sharma M, Malhotra S. Syphilis serology
and human immunodeficiency virus positivity in Chandigarh. Int J Sexually
Transmitted Dis AIDS 1990:1:438--9.

19 Bose M, Pavri KM, Israel Z, et al. Seroepidemiological investigations on
human immunodeficiency virus infections in some parts of India. Indian J
Med Res 1988;87:209-12.


