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The risk of transmission from lepromatous leprosy cases under therapy

ROBERT M. WORTH 1

In a recent article, Bechelli & Guinto (1970)
reviewed recent research on Mycobacterium leprae.
They advised that caution should be exercised in
accepting for leprosy control programmes the impli-
cations arising from studies on the experimental in-
fection of the mouse foot-pad with M. leprae by
Shepard and his co-workers (Shepard et al., 1968)
and by Rees & Waters in their study of M. leprae in
irradiated thymectomized mice (Rees & Waters,
1963).
The following paragraph from Bechelli & Guinto

(1970) summarizes their cautious approach:
" Final proof of the relationship between the MI

[morphological index of Myco. leprae, which usually
falls within a few months after treatment of the lepro-
matous patient with sulfone drugs is started] and con-
tagiousness in leprosy can come only from a careful and
prolonged follow-up of two large groups of children,
comparable in all respects but that of exposure to an
untreated, or to a treated but still bacteriologically positive,
lepromatous parent, i.e., under equal conditions of age
at exposure, duration of exposure, and length of observa-
tion. Such a study would, admittedly, be difficult to set up."

Bechelli & Guinto (op. cit.) accept that the study in
Hong Kong of 64 families with a lepromatous parent
reported by Worth (1968) was an attempt to carry out
such a controlled study, but they have criticized the
study on the grounds that the author did not know the
age of the children in the two groups at the time of
exposure. They have suggested that the 30 children in
cohort B who were born after the lepromatous parent
had started taking sulfone drugs but while the parent
was still bacteriologically positive should be com-
pared only with the 24 children in cohort A who were
also exposed at birth, being born after the parent had
developed signs oflepromatous leprosy but before the
parent started to take sulfone drugs. As Bechelli &
Guinto (op. cit.) point out, these numbers are too
small for statistical analysis. In the original survey,
no cases of leprosy had arisen in cohort B while in
cohort A only 1 case had appeared by 1967.
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Attention is now drawn to a recent report (Worth
& Wong, 1971) describing 3 more years' follow-up of
the Hong Kong families. The survey shows that
cohort B now comprises 42 children, and by the
summer of 1970 no cases of leprosy had been
detected. Cohort A comprises 109 children and
11 cases of leprosy have occurred. The statistical
reliability of a comparison between the leprosy
incidence in the two cohorts is very good (P =0.039).
If cohort A is limited to the 25 children exposed at
birth, as suggested by Bechelli & Guinto (op. cit.), it is
seen that there have been only 2 cases of leprosy, but
the numbers are too small to be statistically reliable
(P=0.136). If the 9 infants who were not exposed
instantly at birth, but who became exposed before
they reached 1 year of age, are added to cohort A, the
statistical comparison becomes: cohort A, 34 infants
under 1 year of age exposed to leprosy, 4 subsequent
cases ofleprosy; cohort B, 42 infants exposed at birth
to leprosy, no subsequent cases of leprosy. For this
comparison, P=0.036 by the " exact method " in a
contingency table with small numbers (Walker& Lev,
1953; Worth & Wong, 1971). This addition to
cohort A seems reasonable in view of the uncertainty
about the exact time of onset ofleprosy as reported by
the patient at his first examination. There is always a
tendency for the patient to minimize the length of
time he has been infected in order to avoid being
scolded by the physician for having delayed seeking
treatment. Even under these more severe limitations
that approach the " equal conditions " demanded by
Bechelli & Guinto (op. cit.), the hypothesis is sup-
ported with only a 3.6% probability of error.
As for the duration of exposure, the 34 infants in

cohort A were exposed to an untreated lepromatous
parent for an average of 2.4 years (range: 1 month-
7 years),2 and then to the same parent for an average

2One infant was exposed after birth to his father, who
had active lepromatous leprosy, for only 1 month before the
father left the village to go to Hong Kong for treatment.
The child did not again meet his father until he was 5 years
old, at which time the father had become bacteriologically
negative. As far as we know, the child, who developed lep-
rosy just before his 10th birthday, had had no other exposure.
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of 4 more years (range: 0-13 years) 1 from the time the
parent started sulfone treatment until he became
bacteriologically negative. In cohort B, the 42 infants
had no exposure to an untreated parent (by defini-
tion) but were exposed to a treated, bacteriologically
positive parent for an average of 3.7 years (range:
1-10 years).'

It therefore appears that the Hong Kong study and
follow-up come very close to meeting the criteria
proposed by Bechelli & Guinto (op. cit.) for " final
proof ". It is very desirable, however, that these
observations should be repeated in another popula-
tion to obtain confirmation. It should be pointed out
that this study should preferably be made in a
population, such as that of Hong Kong, in which the
prevalence ofleprosy is low, so that the probability of
exposure from a source other than the index case will
be small. Correspondence proposing suitable popu-
lations for which adequate contact follow-up surveys
have been made, good records kept, and no chemo-
prophylaxis or BCG given to contacts (Worth &
Wong, unpublished data) will be welcome.

Final proof (i.e., confidence) can be provided either
by the results of unassailable experiments or by an
accumulation of independent observations that indi-
vidually support the hypothesis. It should be pointed
out that the Hong Kong data, though limited, are
strongly supported by the important study made by

1 The time that some of these parents spent in the lepro-
sarium has been deducted from the exposure time.

Shepard et al. (1968) in which the infected mouse
foot-pad was not used as a biological model ofhuman
leprosy, but was used simply as a reliable, quantita-
tive, in vivo culture system. It was shown by serial
biopsies taken at monthly intervals from human
lepromatous leprosy patients starting sulfone treat-
ment that the M. leprae in the biopsy material lost
their ability to multiply shortly after the start of
therapy; the morphological index fell at about the
same time. This observation, in conjunction with the
Hong Kong data, goes a long way towards a final
proof of the hypothesis. It is hardly fair to ask the
reader to ignore the crucial experiment made by
Shepard et al. (op. cit.) when the confidence to be
placed in such an important hypothesis is being
evaluated.
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Susceptibility of rodents to Japanese encephalitis virus*

JAMES E. WILLIAMS 1 & SOMSAK IMLARP

The WHO Scientific Group on Arboviruses and
Human Disease (1967) has pointed out that wild
rodents function as natural hosts of several arbo-
viruses. The possibility that rodents function as
hosts of Japanese encephalitis (JE) virus has been
considered in Japan (Scherer et al., 1959), India

* From the Virology Department, SEATO Medical
Research Laboratory, Bangkok, Thailand.

1 Present address (reprints): Microbiology Division,
Building 508, Forest Glen Section, Walter Reed Army Medi-
cal Center. Washington, D.C. 20012, USA.

(Carey et al., 1968), Malaysia (G. S. Platt & J. Ireland,
unpublished data), Taiwan (Wang et al., 1962), and
Thailand in serological surveys. Little evidence of
rodent involvement was found in Japan, except per-
haps for Apodemus speciosus, one specimen of which
showed a serum log neutralization index over 3.
Likewise, convincing evidence of rodent infection
was not found in India or in Malaysia. In Taiwan,
however, 25% of the Rattus species tested had log
neutralization indices over 1.7, as did a single Ban-
dicota indica. A serologiral survey of wild vertebrates
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