Drug Sensitivity Testing of M. leprae

To THE EDITOR:

We have been surprised by the content of
the discussion and the conclusions reached
by the authors in the Almeida, et al. paper
that appeared in the 1983 September issue
of IJL (1983 51 366-379), namely, a) that
patients may respond to dapsone (DDS)
monotherapy despite a high degree of dap-
sone resistance, and consequently b) that
results of mouse foot pad sensitivity tests
do not indicate whether patients will re-
spond to DDS monotherapy.

Concerning the first point, the conclusion
of the authors is not fully supported by the
data they present. Actually, their whole rea-

soning is based upon the results of bacterial
smears under routine DDS monotherapy.
When the BI decreases, patients are consid-
ered as having DDS-sensitive infection, and
when the Bl is reported to increase, patients
are considered as having DDS-resistant in-
fection. When the authors biopsied 128 pa-
tients treated with DDS for at least three
years with increasing BI and inoculated the
specimens into the foot pads of mice for
sensitivity testing, they observed 26 failures
to grow Mycobacterium leprae (20%).
Among the 102 M. leprae strains that grew,
90 were DDS resistant (77 with high-degree
DDS resistance). When the authors biop-
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sied 14 patients treated with DDS for at
least three years with decreasing Bl and in-
oculated the specimens for sensitivity test-
ing, they observed 8 failures to grow (57%);
among the 6 strains that grew, 1 was DDS
sensitive and 5 resistant to DDS (high de-
gree). It is well known that all steps in the
preparation, staining, and reading of skin
smears are difficult to standardize. Thus we
would conclude that, in the published data,
there is a good correlation between the as-
sessment of clinical deterioration by skin
smears and the mouse foot pad assessment.
The five observed discrepancies would form
the few exceptions that confirm the rule.
Therefore, we would certainly not support
the conclusion of the authors that the mouse
test cannot discriminate between patients
deteriorating and patients improving, es-
pecially when there is no evaluation of the
accuracy and adequacy of their method used
to diagnose deterioration or improvement.

Moreover, one would not support the au-
thors’ implicit conclusion that the mouse
food pad sensitivity tests are unreliable. It
is true that it is by analogy with M. tuber-
culosis that wild strains of M. /leprae are
assumed to contain about one drug-resis-
tant mutant in 10° sensitive organisms. Such
a proportion has practical implications in
the performance of drug sensitivity testing
in tuberculosis. If the inoculum used for the
sensitivity test contains as many as 107 vi-
able units, a situation which is easily real-
ized, a fully sensitive wild strain of M. tu-
berculosis will give confluent growth of
colonies on drug containing medium, and
thus may be considered as drug resistant.
To prevent false conclusions due to the use
of heavy inocula, Canetti, et al. (') strongly
recommended the use of defined and low
inocula (about 10? and 10* viable units) for
sensitivity testing, a recommendation now
widely understood and accepted by those
who work in the field of tuberculosis che-
motherapy.

Let us now consider the conditions under
which drug sensitivity tests are done in lep-
rosy. First of all, the inoculum used for M.
leprae drug sensitivity testing has always
been low, about 5 X 103 AFB (of which per-
haps 10-20% are usually viable). Given the
assumed proportion of 107¢ drug-resistant
mutant in a wild strain of M. leprae, the
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probability for a drug-resistant mutant to
have been inoculated is very low, as thus is
the probability for a fully sensitive strain to
be considered as resistant. Secondly, the
sensitivity to DDS is judged by the growth
of AFB in the foot pads of mice that have
been fed with three different concentrations
of DDS in the diet. The highest concentra-
tion, 0.01% in the diet, is selected to give
blood levels in the mouse as high as those
obtained in patients treated with a full daily
dose of DDS (100 mg or 1.6 mg/kg). When
M. leprae is able to grow in the foot pads
of mice fed with 0.01% DDS in the diet, it
is also able to grow in man despite treatment
with a full dose of DDS. Twenty years’ ex-
perience has shown this in a number of stud-
ies. Therefore, correlation between mouse
foot pad data and clinical data under che-
motherapy should be excellent. When ex-
ceptions are now found, the accuracy of the
newly collected data should be considered.

For mouse foot pad sensitivity testing,
accuracy means not only a low inoculum
but also adequate concentrations of the drug
in the mouse diet and an assessment of M.
leprae growth in the drug-treated mice as
soon as the control mice are positive. The
first condition has already been mentioned.
The second condition is self-evident. The
third condition is important because a strain
which would have been considered as par-
tially resistant might well be interpreted as
fully resistant . It is because every specialist
is aware of such risks that mouse sensitivity
testing is done everywhere with great care
and in a strictly standardized manner.

Concerning the accurate assessment of
whether a patient is deteriorating or im-
proving under chemotherapy, we would like
to point out two essential ideas.

1. For routine assessment of multibacil-
lary patients under chemotherapy, the use
of a standardized BI technique is certainly
commendable. However, there is ample
evidence of the limitations of this tech-
nique.

2. In view of these limitations, when the
purpose is to demonstrate a possible need
to reconsider the whole concept of drug sen-
sitivity testing of M. leprae then compre-
hensive data, including clinical, bacterio-
logical, and histopathological findings, are
needed, as well as the accurate assessment
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