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The acquired immunodeficiency syn-
drome (AIDS) and leprosy are both endem-
ic in Uganda. As of 1 November 1992, the
cumulative number of AIDS cases in Ugan-
da was reported as 34,611 ( 17 ). Uganda also
was included among 25 African countries
with a significant leprosy problem ( 10). At
the end of 1992, the prevalence of registered
leprosy patients in the country was reported
as 1.3 per 10,000 population with a new
case detection rate of about 1.1 per 10,000
population (Uganda National Tuberculo-
sis/Leprosy Programme. Annual Leprosy
Statistics, 1992).

Various speculations about the possible
interaction between infection with the hu-
man immunodeficiency virus (HIV) and
leprosy have been recorded ( 6 ' 9' ' 6 ). It has
been suggested that the effect of HIV on cell-
mediated immunity can lead to conversion
of subclinical cases to tuberculoid cases,
downgrading of paucibacillary (PB) cases to
multibacillary (MB) cases, and an increased
incidence of type 2 leprosy reactions ( 16 ).

This case-control study was carried out
to investigate if there is any relationship
between HIV seropositivity and leprosy in
Uganda.

MATERIALS AND METHODS
The study was carried out in part of the

leprosy control project area of the St. Fran-
cis Leprosy Centre, Buluba. The area,
covering eight Ugandan districts, has a pop-
ulation of about 4,910,700 persons (Repub-
lic of Uganda Provisional Results of the
1991 Population-Housing Census).

Leprosy case detection in the area occurs
mainly through voluntary reporting. The
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patients, once diagnosed, are looked after
through a network of clinics which are pro-
fessionally supervised from St. Francis Lep-
rosy Centre, Buluba.

All newly detected cases of leprosy from
among the resident population of the study
area during January 1991 to June 1992 were
requested to participate in the study but were
only included in the study if they consented.
All cases registered in this study reported
voluntarily for diagnosis. The cases were
given a clinical examination following a
standard Ugandan Ministry of Health for-
mat. Skin smears were taken in and reported
on at the laboratory of St. Francis Leprosy
Centre, Buluba.

Using the clinical data and results of the
skin-smear examinations, the patients were
classified as tuberculoid (TT), borderline tu-
berculoid (BT), borderline lepromatous (BL)
and lepromatous (LL) as per the Ridley-
Jopling scale ( 13 ). The diagnoses and clas-
sifications initially made by paramedical su-
pervisors were confirmed by medical offi-
cers. Histopathological examinations were
only carried out in doubtful cases.

Up to three controls were chosen for each
patient. The controls were matched with pa-
tients for sub-county of residence and age,
within 5-year age groups up to age 40, and
within 10-year age groups thereafter.
Matching by sub-county of residence was
achieved by selecting suitable controls from
the nearest households. Only one adult fe-
male from each household was recruited into
each matched set. In the case of those few
leprosy patients below the age of 15 years,
an attempt was made to select controls with-
in a 2-year age difference. There is a high
chance that young patients would be HIV
negative and that controls up to 5 years old-
er may have a higher HIV seroprevalence.

Cases and controls were visited at their
homes by paramedical supervisors. Infor-
mation obtained from the visits was re-
corded on the questionnaires designed for
that purpose. Five ml blood samples were
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TABLE 1. Distribution of patients and controls in HIV/leprosy study by sex and district
of residence.

District
Patients Controls

Male Female Totals Male Female Totals

Iganga 22 23 45 64 74 138
Jinja 5 5 10 13 13 26
Mukono 15 9 24 28 19 47
Luwero 7 5 12 16 11 27
Rakai 15 2 17 38 6 44
Mpigi 7 8 15 19 20 39
Kamuli 11 17 28 27 43 70
Mubendc 17 21 38 39 51 90

Total 99 90 189 244 237 481

collected from each subject and transported
on wet ice to one of two laboratories: the
Tuberculosis Reference Laboratory in
Kampala and the laboratory of St. Francis
Leprosy Centre, Buluba. Serum was ob-
tained from the samples by centrifugation.
The laboratories were provided with forms
bearing details of study number, age and sex
ofthe donor subjects but not indicating their
names or whether they were leprosy patients
or controls.

The sera were then stored in refrigerators
at 4°C-8°C and as soon as possible aliquots
were screened for HIV antibodies with HIV-
Check Dupont Kits. The sera were subse-
quently tested again by competitive ELISA
(Welleozyme and Behring Enzygnost anti-
HI V); the latter tests were carried out by the
Uganda Virus Research Institute (UVRI),
Entebbe. Sera found positive by a consensus
of the ELISA results were considered pos-
itive; any results found discrepant were con-
firmed by Western blotting.

The data were entered into a computer
and analyzed using EPI INFO (version 5)

software (June 1990 edition). Frequencies
of demographic factors, i.e., sex, age and
district of origin, were computed as well as
the proportions of HIV seropositives for
both case and control groups. The overall
association by district was calculated using
the X 2 test and Fisher's exact test. A Mantel-
Hacnszel analysis for the effects of sex and
leprosy type also was done.

RESULTS
Altogether 189 leprosy patients and 481

matched controls were recruited into the
study. Of the 189 patients 99 (52.4%) were
male and 90 (47.6%) were female; while 244
(50.7%) of the 481 controls were male and
237 (49.3%) were female. The mean age of
the patients was 40.5 years; that of the con-
trols was 39.5 years (the difference between
the two is not statistically significant). The
distribution of the cases and controls by sex,
district of residence, and age is summarized
in Tables 1 through 3.

Twenty-three (12.2%) of the serum sam-
ples from the 189 leprosy patients tested

TABLE 2. Age distribution of patients by district of residence in HIV/leprosy study.

District
Age group (years)

15 15-19 20-24 25-29 30-34 35-39 40-49 50-59 60+

Iganga 0 3 4 1 7 2 11 10 7
Jinja 0 0 1 1 1 0 2 4 1
Mukono 1 1 0 1 6 2 4 8 1
Luwero 2 1 2 1 2 2 0 1 1
Rakai 0 0 1 3 3 2 2 4 2
Mpigi 0 2 0 4 2 0 2 2 3
Kamuli 3 2 2 2 2 4 7 3 3
Mubende 1 2 2 2 2 6 14 2 7

Total 7 11 12 15 25 18 42 34 25
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TABLE 3. Age distribution of controls by district of residence in HIV/leprosy study.

District
Age group (years)

15 15-19 20-24 25-29 30-34 35-39 40-49 50-59 60+

Iganga 0 8 16 12 13 11 28 29 21
Jinja 0 0 2 3 2 2 9 8 0
Mukono 1 3 1 6 5 5 12 13 1
Luwero 4 4 2 3 6 3 1 3 1
Rakai 0 0 2 5 8 11 3 10 5
Mpigi 0 5 7 5 4 5 3 5 5
Kamuli 3 5 9 5 9 7 20 7 5
Mubcnde 2 6 6 3 9 13 25 12 14

Total 10 31 45 42 56 57 101 87 52

positive for HIV antibodies. Out of 481 se-
rum samples collected from controls, 88
(18.3%) were positive for HIV antibodies.
The distribution of HIV-seropositive pa-
tients and controls by district of residence
is shown in Table 4.

Tests of association for the whole sample
population had a p value of p = 0.176. Go-
ing by this result, we conclude that there is
not enough evidence to show that HIV ser-
opositivity and leprosy are related. When a
Cochran-Mantel-Hacnszel analysis was used
to test the hypothesis of no association using
the districts as a controlling factor, the re-
sults were very similar, p = 0.198.

When the test was repeated for each of
the individual districts and the results of
Fisher's exact test for association analyzed,
in all the districts except Rakai, no associ-
ation was found. A reversed association was
found in the case of Rakai District (0.04 <
odds ratio (OR) < 0.61, p = 0.00175).

The proportion of HIV-seropositive lep-
rosy patients was almost equal in males and

females. In the control group there were
more HIV-seropositive males than females
(Table 5).

Of the 189 leprosy patients studied, 138
(73%) had PB leprosy and the remaining 51
(27%) had MB leprosy. Out of the 23 HIV-
seropositive patients, 12 (52.2%) were PB
and 11 (47.8%) were MB. In this population
of leprosy patients HIV seropositivity was
significantly more frequent among MB than
PB patients (Table 6).

DISCUSSION
It has been recorded that the selective tro-

pism of HIV-1 for T-4 lymphocytes leads
to T-cell depletion and the lowering of T-cell
defenses, giving way to a variety of oppor-
tunistic infections ( 4 ).

Several studies have already shown that
there exists a number of leprosy patients
who are dually infected with HIV-1 and
Mycobacterium leprae (7 8 ). We report here
23 patients (perhaps the largest number re-
ported from a single study) arising from a

TABLE 4. Distribution of HIV seropositive patients and controls by district of residence.

District
Patients Controls

No. Mean age
(yrs) No. Mean age

(yrs)

Iganga 4.4 20.5 21 15.2 38.5
Jinja 1 I0 28 2 7.7 45.5
Mukono 4 19 44.3 1 58
Luwero 3 25 34.7 7 25.9 40.1
Rakai 3 17.6 26.3 21 47.7 38.5
Mpigi 1 6.7 42 1 2.6 23
Kamuli 3 10.7 37.3 11 15.7 40.2
Mubende 6 15.8 50.8 24 26.7 41.1

Total 23 12.2 36.6 88 18.3 40
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TABLE 5. Sex distribution of HIV sero-positive patients and controls.

Patients^ Controls

Male^Female^Totals^Male^Female^Totals

Total 99 90 188 237 244 481
HIV+ 12 11 23 49 39 88
% Positive 1 2.2% 12.2% 12.2% 20.7% 16% 18.3%

population where both AIDS and leprosy
are significant public health problems. The
outcome of this case-control study, al-
though not necessarily representing the sit-
uation in the whole of Uganda, concurs with
the conclusions drawn by others ("• U) that
there is, so far, not enough evidence to show
that leprosy and HIV seropositivity arc re-
lated.

The results of this study show that infec-
tion with HIV-1 may be expected to occur
in about 12% of newly recognized leprosy
patients in Uganda. As long as both HIV-1
infection and leprosy continue to be endem-
ic in Uganda, it remains important to study
the implications of the dual infection on
the clinical presentation of leprosy, the re-
sponse to chemotherapy, the frequency and
pattern of leprosy reactions, the outcome of
their management, and the influence on re-
lapse rates. Some of the observations made
on the dually infected patients in the course
of this study have been published ( 2) else-
where.

A pattern similar to the one in Rakai Dis-
trict where HIV-1 infection was signifi-
cantly more frequent in the control popu-
lation than among the new leprosy patients,
has been recorded in at least one other study
( 14 ). Although this could be simply the re-
sults of a sampling error or other method-
ological biases, we find it hard to ignore the
observation, since Rakai District has one of
the most severe HIV-1/AIDS problems in
Uganda (Uganda Ministry of Health AIDS
Surveillance Report, December 1991).

It has been suggested that the immuno-
logical changes in lenti-virus infections may
resemble those of lepromatous leprosy ( 1 ).
In the population studied, HIV-1 seropos-
itivity was significantly more frequent
among MB than PB patients. The mean age
of the HIV-1 seropositive patients did not
differ significantly (39.2 years in PB and 37.9
years in MB).

Earlier observations on ELISA and West-
ern blot (WB) assays used for confirmation
of HIV-1 infection had indicated that false-
positivity and crossreactivity by WB assays
could occur ( 3 . 12). A particularly high rate
of crossreactivity, 64%, was reported from
India by Shiraj and others ( 15 ). These au-
thors recommended that in countries where
leprosy and tuberculosis are highly preva-
lent, the results of the WB assays should be
interpreted with great caution. They sus-
pected that there could be a common an-
tigenic pattern between HIV-1 and myco-
bacteria, especially Al. leprae. In our study,
WB was only employed in cases where re-
sults from ELISAs were found discrepant.
Some further insight into this situation may
be gained through continuing to follow up
the seropositive patients in this study with
the view to observing the transformation
from HIV infection to AIDS.

The inter-relationship between HIV-1 in-
fection and leprosy still deserves further
study because so far the immunology of lep-
rosy has not yet been exhaustively studied
and the absence of a relationship between
the two remains hard to explain.

TABLE 6. Distribution of IIIV-seropositive cases by leprosy type.

All patients 45 93 138 33 18 51 189
HIV+ 4 8 12 8 3 11 23

Positive 8.7% 8.6% 8.7% 24.2% 16.7% 21.6% 12.2%
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SUMMARY
Both leprosy and infection with the hu-

man immunodeficiency virus (HIV) are en-
demic in Uganda. Various speculations
about a possible interaction between the two
infections have been put forward but not
confirmed.

A case-control study involving 189 new
leprosy patients and 481 matched controls,
resident in eight Ugandan districts, was car-
ried out to investigate if any relationship
exists between leprosy and infection with
HIV-1 in Uganda. Serum samples from 23
(12.2%) of the 189 leprosy patients tested
positive for HIV-1 antibodies as compared
to 88 (18.3%) of the 481 control sera. The
two proportions of HIV scropositivity are
not different statistically. A stratified anal-
ysis of the data by districts was done and
showed a negative relationship between lep-
rosy and HIV infection in the case of Rakai
District (0.04 < odds ratio < 0.61, p =
0.002).

It is recommended that studies seeking to
observe the clinical progress of dually in-
fected patients might help to reveal new
knowledge about a possible relationship be-
tween HIV and leprosy and about the im-
munology of leprosy in general.

RESUMEN
En Uganda, Ia lepra y la infecciOn por el virus de Ia

inmunodeficiencia humana son endemicas. Aunque
existe Ia sospecha de interrelacffm entre las dos enfer-
medades, no hay cstudios suficientes que confirmcn lo
anterior. Por esta razOn, para investigar si existe alguna
relaciOn entre Ia lepra y Ia infecciim por VIH-1, se
efectui) un estudio de casos controlados en 189 pa-
cientes con lepra de diagnOstico reciente y en 481 con-
troles "apareados," habitantcs de 8 distritos ugandeses.
Veintitres muestras de suero (12.2%) de los 189 pa-
cientes con lepra y 88 (18.3%) de los 481 sueros control,
resultaron positivos para V111-1; Ia proporciOn de ca-
sos positivos en cada grupo no difirM de manera sig-
nificativa. El analisis estratificado de los datos en los
diferentes distritos, mostri5 una relaciOn negativa entre
lepra y la infecciOn por VHI en el Distrito de Rakai
(0.04-0.61, p = 0.002).

Los estudios diseiiados para observar el progreso
clinico de los pacientes con las dos infecciones, podrian
ayudar a entender las posibles interrelaciones entre VHI
y lepra, y Ia inmunologia de Ia lepra en general.

RESUME
La lepre et l'infection par Ic virus de l'immunode-

ficicnce humaine (VIH) sont toutes deux endemiques

en Ouganda. Diverses hypotheses quant a une inter-
action possible entre les deux infections ont etc avan-
cees, mais non confirmees.

Une etude cas-ternoins comprenant 189 nouveaux
malades de Ia lepre et 481 temoins apparies, residant
dans 8 Districts d'Ouganda, a etc realisee pour re-
chercher s'il existait une relation entre Ia lepre et l'in-
fection a VIH en Ouganda. Des echantillons de serum
de 23 (12.2%) des 189 malades de la lepre ont etc testes
positifs pour les anticorps vis-a-vis du VIH-1, compares

88 (18.3%) des serums des 481 têmoins. Les deux
proportions de seropositivite vis-a-vis du VIH ne sont
pas significativement difffrentes. Une analyse des don-
flees par district a etc realisee et a montre une relation
negative entre la lepre et l'infection VIH dans le cas
du District de Rakai (0.04 < odds ratio < 0.61, p =
0.002).

Des etudes ayant pour objectif l'observation de la
progression clinique des malades doublement infectes
pourraient cider a une avancee des connaissances quant
aux relations possibles entre Ic VIH et Ia lepre et quant

('immunologic de Ia lepre en general.
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