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we selected is preferable to the procedure
recommended by Drs. Nishioka and Gou-
lart.

—Jayaprakash Muliyil, M.D., M.P.H.
Department of Community Medicine
Christian Medical College
Vellore, India

—Kenrad E. Nelson, M.D.
Earl Diamond, Ph.D.

Department of Epidemiology
Johns Hopkins University
School of Hygiene and Public Health
Baltimore, Maryland, U.S.A.

Rodrigues, et al. Reply to Letter from
Drs. Nishioka and Goulart

To THE EDITOR:
We appreciate the comments of Drs. Ni-

shioka and Goulart regarding the choice of
controls for case-control studies on leprosy.
This has been recognized as a controversial
subject, especially with respect to the eval-
uation of a possible protective effect of BCG
(4 5 ). As a general rule, in case-control stud-
ies controls should be selected from a ref-
erence population with an opportunity of
exposure similar to the cases and with the
equivalent probability of having been in-
cluded in the study if they develop the dis-
ease of interest. Adjustment for differences
in these aspects may be done by matching
cases and controls on selected variables at
the design stage of the investigation or by
conducting a stratified or multivariate anal-
ysis.

In our study ( 3 ), controls were age-, sex-,
and geographically matched to cases. The
selection of classmates from cases also as-
sured that they had a similar socioeconomic
background and were representative of the
population at risk, from which the cases
came. As far as we can anticipate, the bal-
ance of these characteristics between cases
and controls is required to obtain compa-
rable groups regarding BCG coverage and
the risk of developing clinical leprosy. We
agree with Drs. Nishioka and Goulart's
comment that cases are likely to be more
exposed to Mycobacterium leprae infection
than controls because cases are more likely
to have a household contact than controls.
We would say that this difference, if not
taken into account, would overestimate the
protective effect of the vaccine. Some au-

thors consider that the methodological issue
about vaccine efficacy and effectiveness is
not whether cases and controls have the
same "amount of exposure," but if there is
"comparability of exposure to infection"
between vaccinated and unvaccinated in-
dividuals ( 1 ' 2 ).

We would have liked to match cases and
controls with regard to having or not having
a leprosy contact in the household. This
would resolve the problem of opportunity
to exposure to infection. Controls would
have been selected either from the com-
munity or from within the case's household,
depending on whether the case had or did
not have a household contact. To be more
exact, the clinical form of the index leprosy
contact also should be taken into consid-
eration. This turned out not to be feasible,
considering the matching required on age
and sex, which may also relate with the
length of exposure and the 3: I ratio between
controls to cases adopted in the study. The
selection of household controls other than
the contacts of the cases, as suggested by
Drs. Nishioka and Goulart, seems, in the
same way, not feasible.

In order to control for a possible bias re-
lated to a difference in household contact
among cases and controls, we carried out a
stratified analysis of our data. The results
indicated that among case/control sets
(matched analysis) with a leprosy household
contact the BCG protective effect was 90.7%
(95% C.I. = 72.4%-96.9%). Among sets with
no leprosy contacts, the BCG protective ef-
fect against leprosy was estimated to be
77.3% (95% C.I. = 34.3%-92.2%). There-
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fore, similar levels of BCG efficacy for pre-
venting leprosy were found when compared
with 81% protection in our study ( 3 ).

—Mirian L. 0. Rodrigues, M.Sc.
Ana Lucia S. S. Andrade, M.Sc.

Celina M. T. Martelli, M.Sc.
Universidade Federal de Goicis
Institute de Patologia Tropical

e Satide
P.O. Box 131
Goicinia, Goicis, Brasil

— Fabio Zicker, Ph.D.
OrganizaciOn Pan Americana de la Salud
Apartado Postal 2171
Maracay, Venezuela
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Interleukin-1 13 Production by Peripheral Blood
Mononuclear Cells from Leprosy Patients

To THE EDITOR:
Many hypotheses have attempted to ex-

plain the cell-mediated immunity (CMI) de-
fect in lepromatous leprosy. In the present
study we have investigated the CMI defect
in lepromatous leprosy by quantitating the
IL-10 produced by adherent cells of periph-
eral blood mononuclear leukocytes (PBML)
in response to Mycobacterium leprae.

Sixteen lepromatous leprosy/borderline
lepromatous leprosy (LL/BL) patients from
Gremaltes Referral Hospital, Madras, In-
dia, diagnosed and classified by the Ridley
and Jopling classification, were studied (9 ).
Fourteen of them were untreated and two
had been treated earlier with dapsone but
were free from any treatment for at least 6
months before inclusion into the present
study. The age range was 18-50 years, and
two were females. Blood samples were taken
before commencement of multidrug thera-
py (100 mg of dapsone, plus 50 mg of clo-
fazimine daily, unsupervised, with 600 mg
of rifampin and 300 mg of clofazimine giv-
en once monthly under supervision) and at
the end of 6 months of therapy. Age- and
sex-matched healthy controls were from the
same endemic area.

PBML were obtained by Ficoll-Hypaque
density centrifugation (') of heparinized ve-
nous blood and washed three times with
RPMI 1640 medium (GIBCO Laboratories,
Grand Island, New York, U.S.A.). Two mil-
lion viable PBML were added to a 35-mm
diameter, tissue culture petri dish. The final
volume was made up to 2 ml with RPMI
1640 culture medium supplemented with
5% heat-inactivated fetal bovine serum
(Sigma Chemical Co., St. Louis, Missouri,
U.S.A.), 2 mM glutamine, 1 mM sodium
pyruvate, 0.1 mM nonessential amino ac-
ids, 10 mM HEPES, 5 x 10 -5 M 2-mercap-
toethanol, penicillin 200 units and strep-
tomycin 200 kig. The plate was incubated
for 1 hr at 37°C under 5% carbon dioxide.
Then the nonadherent cells were removed
by vigorous washing. Two million Al. lep-
rae, obtained from armadillos and killed by
gamma irradiation (kindly supplied by Dr.
R. J. W. Rees, Medical Research Council,
London) were added to the plate. Culture
medium to the final volume of 2 ml was
added, and the plate was incubated at 37°C
in a humidified atmosphere with 5% carbon
dioxide for 44 hr. The supernatant then was
filtered through 0.22-Atm membrane filter
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