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A recent editorial ( 27) has suggested that
it may be necessary to do human immu-
nodeficiency virus (HIV) "serology on all
subjects that develop leprosy as well as a
parallel sample of the surrounding popula-
tion" because the authors thought that lep-
rosy made a patient immunocompromised
and thus susceptible to HIV infection. An
association of Mycobacterium leprae and
HIV infections was reported in a Brazilian
subject ( 8). A high incidence of syphilis in
leprosy patients was reported from The
Philippines (4) and the United States of
America (II). Treponema pallidum, Neis-
seria gonorrhea, herpes-simplex virus
(HSV), hepatitis-B virus (HBV), Toxoplas-
ma gondii, Entamoeba histolytica, cyto-
megalovirus (CMV), Chlamydia tracho-
matis, and HIV are notifiable sexually
transmitted disease (STD) agents by the
World Health Organization (WHO) (28). Re-
cently, sexually transmitted CMV proctitis
has been reported in a woman ( 12). Only
syphilis, gonorrhea, chanchroid, lympho-
granuloma inguinale, and lymphogranu-
loma venerum are common agents of STD
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in India ( 12). Shiv Raj, et al. (26) and Mal
kovsky and Dilger ( 9) studied leprosy pa-
tients and normal healthy individuals for
anti-HIV antibody and found all subjects to
be negative.

A high incidence of antibodies to T. gon-
dii and the Epstein-Barr virus (EBV) in the
sera of lepromatous patients was reported
by us earlier (19, 22

)
. In this communication,

we report a clinical and serological survey
for a few common STD agents in Indian
leprosy patients.

MATERIALS AND METHODS
Human subjects. Table 1 shows the de-

tails of control subjects and leprosy patients
who were included in the present study, all
belonging to a low socioeconomic level. One
hundred of these patients attended the lep-
rosy clinic of Ram Manohar Lohia Hospi-
tal, New Delhi, India, and 182 cases be-
longed to Faridabad and Raghubir Nagar
leprosy colonies of Delhi in northern India.
The remaining 102 cases belonged to Assam
State in northeastern India. Fifty normal
subjects in Delhi belonged to the Tibetan
refugee camp where prostitution and drug
addiction are common. Fifty males belong-
ing to a low socioeconomic group served as
controls. Another 133 sera from normal
subjects and 176 sera from lepromatous pa-
tients were included only for screening for
the HIV antibody.

Clinical examinations were performed by
three of the authors (PKT, AKS, and US)
by taking each patient's history and per-
forming a physical examination.

Serological studies. Only 100 out of the
384 leprosy patients, selected at random,
along with 100 controls were included for
the following serological tests. Indirect
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Normal subjects 100" 72 28
Leprosy patients 384 291 93

282h^203
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102h^88
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TABLE 1. The human subjects.

Group^No.
Sex Age range

(yr)
Duration
of leprosy Treatment

Male^Female

Fifty were Tibetan refugees, and 50 were from Delhi and Assam, India.
h Two-hundred-eighty-two were from Delhi and 102 cases were from Assam. These patients were classified

histologically: TT = 51, TT/BT = 2, BT = 59, BT/BB = 2, BB = 12, BL = 81, BB/BL = 5, BL/LL = 1, LL
151. Lepra reaction: type I = 1, type 2 = 1; polyneuritic = 7; spectrum not known = 6. All patients were
examined clinically for STD but only 100 were selected randomly for serology. Their leprosy spectrum was TT
= 91, BT = 32, BB = 12, BL = 17, LL = 16. Lepra reaction: type 1 = I, type 2 = 1; polyneuritic = 2.

hemagglutination (IHA) tests were per-
formed to detect antibodies against T. pal-
lidum and E. histolytica (Behringwerke,
Marburg, West Germany) and against the
HSV-1 and HSV-2 antigens (obtained from
Vero cells infected with HSV-1 and HSV-
2) coated on sheep red blood cells ( 25). A
reverse passive hemagglutination test was
carried out for screening for HBV (Ortho
Diagnostics, India). Antibody of the IgG/
IgM class against CMV as well as that of
the IgG class against C. trachomatis was
detected by an indirect ELISA test (Labline,
Finland). Antibody to HIV was screened by
a competitive ELISA (Wellcome, Becken-
ham, England).

A statistical evaluation of significance for
comparison among the cases and controls
was performed by the chi-squared test.

RESULTS
A clinical survey of leprosy patients in

Delhi showed clinical evidence of STD in
a total of 9 individuals (7 males, 1 female,
1 eunuch), 7 of whom had lepromatous (LL),
I had tuberculoid (TT), and 1 had border-
line tuberculoid (BT) types of leprosy. Out
of 102 leprosy patients from Assam, 11
males had clinical STD and of these, 4 had
TT, 3 had BT, 3 had borderline leproma-
tous (BL), and 1 had LL leprosy (Table 1).
The age of these 20 patients varied from 15
to 57 years. One male and one female were
married. All except the female patient had
a history of extramarital sexual contact; of
them, 10 had chancroid ulcer with or without
bubo; 5 had primary chancre, 4 including
the eunuch had acute gonococcal urethritis;
and 1 case had lymphogranuloma venerum

with discharging inguinal lymph nodes. The
only female LL patient (20 years old) had a
history of sexual contact with her husband
(TT), and she developed multiple chancroid
on the rectal orifice and labia minora. She
had an enlarged and tender inguinal lymph
node.

Table 2 shows that the incidences of sero-
positivities against the common STD agents
were significantly more in the lepromatous
patients than in the controls. Thus, a high
occurrence of T. pallidutn, HBV, and HSV-
1 antibodies along with a high positivity for
antibodies of both IgG and IgM classes
against C. trachomatis as well as CMV (IgG
class) were noted in the leprosy patients.
However, the incidence of E. histolytica ser-
opositivity was comparable in the two
groups (Table 2). Antibody against HIV
could not be detected in any of the serum
samples from the 233 normal subjects or
from the 276 leprosy patients.

DISCUSSION
At least 20 million people, mostly of low

socioeconomic status, suffer from STD in
India, resulting in large-scale morbidity and
mortality ( ' 2). In the past 6 months, 3000
male patients with ailments other than lep-
rosy, mostly from the middle-income group,
were clinically examined by one of us (PKT)
in a clinic from the area adjoining where
our leprosy patients reside. Of these male
patients, 420 were found to be suffering from
STD. Their sexual contacts were with pros-
titutes, and the spectrum of STD was as
follows: herpes, 30%; gonorrhea, 35%; chan-
croid, 25%; condylomata acuminata, 10%
and a few cases of syphilis. All had penile
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TABLE 2. Serological tests for sexually transmitted diseases in leprosy patients and
normal subjects.

Antibody against

Group^No.
Clamy-

Cytomegalo -^ dia^
Aus -

T. pal-^ virus^E. his -HSV - 1 HSV -2  ^tracho- HIV"^tralia
//dun,^ tolvtica m^anti-

IgG
atis genemiaIgG IgM

Normal controls 100" 2 24
Leprosy patients 100" 21' 42d

49^1^0^44^0^Nil^5
31"^8^1^47^8^Nil^32'

The test was carried out in addition to the 100 normal controls and the 100 leprosy patients in another 133
normal subjects and 176 (male = 171, female = 5) lepromatous leprosy patients (BL = 55, LL = 121). All were
negative.

"These cases are described in footnote b, Table 1.
Significantly different from normal controls, x 2 test, p < 0.001.

d Significantly different from normal controls, x 2 test, p < 0.01.

lesions but no anal lesions were seen, which
is compatible with an absence of homosex-
uality in this society. In another survey by
one of us (US) in a STD clinic in north-
eastern India, 48 STD cases (47 males and
1 female, age range 16-77 years) were re-
corded out of 192 cases. Chancroid ulcer
was seen in 23; primary chancre, in 12; sec-
ondary syphilis, in 2; venereal warts, in 1;
herpes balanitis, in 1; gonococcal urethritis,
in 9.

Our leprosy patients showed significantly
elevated seropositivity against T. pallidum
and HBV ( 2). The increased incidence of
seroreactivity against HSV-1 and HSV-2,
CMV, and C. trachotnatis among our lep-
rosy cases has not been reported earlier, al-
though infection due to these agents has been
described in other clinical groups (15, 24 ) . The
higher incidence of HSV-1 seropositivity
than that of HSV-2 in our patients (Table
2) indicates recent genital herpes infection,
leading to the boosting of HSV-1 antibody
during HSV-2 infection. This is due to an-
tigenic crossreactivity of these two viruses
(6). The absence of clinical herpes in our
patients may be due to the masking of her-
pes infections by other STD. The incidence
of seropositivity against E. histolytica is
similar in leprosy patients and controls (Ta-
ble 2). A higher incidence of mild-to-mod-
erate undernutrition ( 18 ) and pulmonary tu-
berculosis have been reported in leprosy
patients residing in the same area ( 21 ). Ma-
laria and chronic parasitic infections, cer-
tain viruses, and undernutrition are consid-

ered to be important co-factors for HIV
infection (5. 10, 16) .

Recently, 6% false-positivity has been re-
ported in 100 Somalian leprosy patients ( 14).
These authors also found a 4% false-posi-
tivity in 75 Indonesian leprosy patients,
while all 62 Italian patients were constantly
HIV negative. This false-positivity may be
due to malarial antibody ( 16) and the pres-
ence of circulating serum immune com-
plexes (23). Also, no relationship was
established between HIV infection and im-
munocompromised patients with sleeping
sickness in the Congo ( 13). In the Sudan,
with a high prevalence of HIV infection,
Fox, et al. ( 3 ) found no evidence of the AIDS
virus infection in 11 patients with naso-
pharyngeal carcinoma, an EBV-related ma-
lignancy, despite EBV being known to be a
potential co-factor in the pathogenesis of
AIDS. Thus, seronegativity toward HIV in
leprosy patients in different parts of the globe
is an enigma, and needs further exploration.
All of these studies showing nonassociation
between AIDS and chronoic parasitic and
viral diseases in different parts of the world,
including Africa where there are also high
incidences of both leprosy and AIDS, sup-
port our finding of HIV seronegativity in
leprosy patients from India. Paradoxically,
between AIDS and leprosy there exist sev-
eral similar immunological dysfunctions
(7. 20, 23) Other similarities between them are
the reported co-infection of Al. tuberculosis
in American AIDS patients (') and the high
incidence of pulmonary tuberculosis in In-
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dian lepromatous leprosy cases ( 21 ). We have
found a high incidence of Australia anti-
genemia in our patients but not HIV infec-
tion, although their mode of transmission
is similar ( 2). Mycobacterial infections and
associated undernutrition leading to im-
munosuppression may accelerate the pro-
gression to AIDS. A probable explanation
of our finding is that AIDS cases are rarely
found in India ( 5 ). The epidemiological data
suggest that a few Indian subjects acquired
AIDS while they were in the U.S.A., and
one had homosexual contact in Germany.
These very few nonresident Indian AIDS
patients might not have been enough to have
resulted in the penetration of the virus into
the vast majority of the Indian population.
But this does not seem to be the explanation
for the HIV seronegativity in the leprosy
patients of Africa, where the AIDS infection
rate is high.

Our clinical data and serological evidence
suggest promiscuity in our patients, al-
though not well documented. A strong cor-
relation was reported between the incidence
ofgenital ulcer and HIV due to predisposing
factors such as epithelial disruption, inflam-
mation, and the increase in the number of
lymphocytes locally which facilitate the
AIDS infection ( 2 '). Thus, the absence of
serological evidence of HIV infection de-
spite clinically proved STD cases among our
leprosy patients seems to be a paradox.

SUMMARY
Three-hundred-eighty-four leprosy pa-

tients were clinically examined for sexually
transmitted diseases (STD) in north and
northeastern India, revealing a high inci-
dence (5.2%) of STD among them. Eighteen
males, one female, and one eunuch were
found to have chancroid ulcer, gonococcal
urethritis, lymphogranuloma inguinale, and
primary chancre. Of these patients, only 100,
selected randomly, could be screened ser-
ologically for STD due to Treponetna pal-
lidum, herpes simplex (type 1 and 2), En-
tornoeba histolytica, hepatitis -associated
virus, cytomegalovirus, Chlamydia tra-
chornatis and human immunodeficiency vi-
rus (HIV); 100 control sera were included
for comparison. In addition, sera from an-
other 133 normal subjects and another 176
lepromatous patients were also screened for

HIV antibody. Thus, a total of 233 normal
sera and 276 leprosy sera were tested for
HIV antibody. Although our leprosy pa-
tients have shown significantly high inci-
dences of clinical STD and also high
seropositiv ity against T. pallidum,
herpes-simplex viruses types 1 and 2, hep-
atitis-associated virus, and cytomegalovi-
rus, the search for antibody against HIV was
negative. Our clinical and serological data
suggest promiscuity in our patient popula-
tion. The absence of HIV antibody in this
high-risk population, however, seems to be
an enigma.

RESUMEN
Se examinaron 384 pacientes con lepra en el norte

y noreste de la India para buscar evidencias clinicas
de enfermedad de transmisiOn sexual (ETS). Los re-
sultados revelaron una alta incidencia (5.2%) de ETS
en la poblaciOn estudiada. Diez y ocho hombres, una
mujer, y un eunuco tuvieron 'Accra chancroide, ure-
tritis gonocOcica, linfogranuloma inguinal, o chancro
primario. De todos los pacientes, solo 100, seleccio-
nados al azar, pudieron investigarse serolOgicamente
para buscar ETS debidas a Treponema pallidum, her-
pes simplex (tipos 1 y 2), Eniamoeba histolytica, virus
asociado a hepatitis, citomegalovirus, Chlamydia Ira-
chommis y virus de la inmunodeliciencia humana
(HIV); se incluyeron 100 sueros control para compa-
raciOn. Ademas, los sueros de otros 133 individuos
normales y de otros 176 pacientes lepromatosos tam-
bien se investigaron para anticuerpos contra HIV.
Aunque los pacientes con lepra mostraron una elevada
incidencia clinica de ETS y tambien una alta seropo-
sitividad contra T. pallidum, virus del herpes simplex
(tipos 1 y 2), virus asociados a hepatitis, y citomega-
lovirus, la bnsqueda de anticuerpos contra HIV fue
negativa en los 276 pacientes con lepra estudiados. Los
datos clinicos y serolOgicos sugieren promiscuidad en
la poblaciOn de pacientes, sin embargo, la ausencia de
anticuerpos anti-HIV en esta poblaciOn de alto riesgo
resulta enigmatica.

RÉSUMÉ

Trois cent quatre-vingt-quatre malades de la lepre
ont etc examines cliniquement pour la recherche de
maladies sexuellement transmissibles (MST) dans le
nord et le nord-est de l'Inde, revelant une incidence
&levee (5.2%) de MST parmi eux. Dix-huit hommes,
une femme et un eunuque ont present& ulcere chan-
croIde, uretrite gonoccique, lymphogranulome ingui-
nal et chancre primaire. Parmi ces patients, seuls 100,
choisis au hasard, ont pu etre examines serologique-
ment pour MST due a Treponetna pallidum, herpes
simplex (types I et 2), Entonweba histolytica, le virus
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associe a Phepatite, le cytomegalovirus, Chlamydia
trachomatis, et le virus de l'immunodeficience hu-
maine (VIH); 100 serum-temoins furent inclus pour
comparaison. De plus le serum de 133 autres sujets
normaux et 176 autres patients lepromateux furent
egalement examines pour la recherche d'anticorps anti-
VI H. En consequence, un total de 233 serums normaux
et 276 serums lepreux ont etc testes pour la recherche
d'anticorps anti-VIH. Bien que nos patients lepreux
aient montre des incidences significativement &levees
de MST cliniques, et egalement une seropositivite ele-
vêe vis-a-vis de T pallidum, des virus de Pherpes sim-
plex de types 1 et 2, du virus associe a l'hepatite et du
cytomegalovirus, la recherche des anticorps vis -a -vis
du VIH s'est revelee negative. Nos donnees cliniques
et serologiques suggerent la promiscuite dans notre
population de patients. L'absence d'anticorps anti-VIH
dans cette population a haut risque apparait cependant
comme une enigme.
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