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Editorial

IS THERE A MICROBIOLOGICAL RATIONALE FOR
SINGLE-DOSE TREATMENT OF LEPROSY?

Therapy of any infectious disease is based on some general principles: (i) administration of
appropriate drug(s) to which the organism is susceptible; (ii) drug(s) should be able to
reach the site of action and stay in the system long enough; (iii) therapy may need to be
repeated to reduce the viable load below detectable limits, i.e. culture negativity. In various
bacterial diseases, treatment is continued beyond the point of achieving sterility so that
relapses are reduced to acceptably low limits. These principles have been followed for the
management of tuberculosis when treatment is given for 3—4 times the duration required
for achieving culture negativity. The principle is to eliminate both metabolically active
and dormant persisters to a level where host immunity disposes of residual organisms.
These aspects have been considered when planning various multidrug therapy (MDT)
regimens for leprosy during the last 15 years.!” However, as Mycobacterium leprae is
not cultivable in-vitro theoretical considerations have been based on the results of
multiplication and killing/inhibition in the mouse footpad model. The treatment of leprosy
has progressed through many phases. Drugs like rifampicin, dapsone, and clofazimine were
initially selected on the basis of mouse footpad experiments. Based on the calculations of
the proportion of M. leprae Kkilled after one or more doses of rifampicin, regimens were
designed to kill an estimated viable load and to prevent the emergence of drug resistance.
These regimens (popularly known as WHO regimens) have been used all over the world
and have led to a major decline in the prevalence of the disease.>** But after reduction of
well-established (tuberculoid and lepromatous) cases, the spectrum of the disease has
shifted to fresh evolving cases and single-lesion cases. The encouraging experience with
MDT and availability of newer potent compounds has given confidence to try ever shorter
regimens.3’5 This thinking has culminated in the development of a single-dose regimen
comprising of rifampicin, ofloxacin and minocycline (ROM) for the treatment of single-
lesion cases. This regimen has now been recommended for implementation in treatment
programmes, so that such cases can be declared ‘cured’ before the deadline of 2000 AD.
This regimen is really ‘revolutionary’ and moves from a era of life-long therapy to one-day
treatment. This has also stirred up much needed debate which the earlier WHO regimens
had escaped. Debate on the rational of the new ROM regimen needs to consider the
experience and lessons from the earlier WHO regimen(s) as the justification for ultrashort
regimens is based on the overall ‘success’ of the older regimens.5
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Experience with current/old WHO regimens

Published results show that WHO regimens were generally more effective than dapsone
monotherapy in terms of faster clinical response, faster reduction of viability and lower rates
of late complications like relapses.3’4 The initial recommendations of treatment for a
minimum of 6 months for paucibacillary (PB) cases and 2 years for multibacillary (MB)
leprosy worked in the majority of cases. However, several difficulties and limitations in both
the management of PB and MB leprosy with these regimens have also become apparent.®
There are problems of residual persisting activity and late reactions/relapses in paucibacillary
cases treated with 6-months fixed-duration regimen.7 The problem of persisting viable bacilli
‘persisters’ in a significant proportion of initially highly-bacillated MB cases was also
observed by several investigators.g_11 These results may be interpreted in various ways.
While rapid decrease in viable populations as seen in the mouse footpad and other viability
parameters was a heartening development, it was apparent that killing efficiency is not always
predicted by the mouse footpad. If the calculations of 99-9% killing with a single dose of
rifampicin were also reproducible in man, then there would have been no problem. It was
observed that there was a rapid decrease in viable populations initially but little effect on
dormant or nonmultiplying bacillary populations. Viable bacteria could be detected or grown
in about >10% of these cases after 3—24 months of treatment.®!! As the potent bactericidal
drug rifampicin only stays in the system for a couple of hours, this can only eliminate bacteria
multiplying on that day. These limitations occur inspite of one (dapsone) or two drugs
(dapsone and clofazimine) being administered continuously. The presence of these persisters
and the possible consequences have not been addressed. It has been assumed that the host
response would eliminate residual viable bacteria. It was also postulated that after the initial
doses there were no additional benefits of MDT as a continuous decline in bacteriological
indices is seen.'? It is unlikely that the effect of 3 months, 12 months or 24 months treatment
is the same. Inability to discriminate between the outcome of different treatment times is
probably due to inadequate follow-up and the limitation of testing methods. The situation in
paucibacillary leprosy is not severe, the premature termination of treatment leads to
persistence of activity, late complications like late reactions/relapses in a section of cases
which could have been reduced by appropriate modifications.” But in multibacillary cases,
the consequences have been worse. In trials with excellent follow-up (e.g. Marchoux trial)
relapses have occurred almost in the same proportion as the persisters were seen in various
studies and most of these relapses occurred 6-9 years later. B This experience shows that
bacteriological aspects have to be considered and it is wrong to draw overoptimistic
conclusions especially in cases with demonstrable proof of viable bacilli. Leaving behind
live organisms may be a risky idea in leprosy and should be kept in mind while planning
regimes in present or future.

Management of single-lesion cases with single-dose treatment

Rifampicin, ofloxacin and minocycline are well-established drugs which have shown
reasonably high bactericidal activity against M. leprae. Even though there are no indepth
investigations, it has been generally assumed that single-lesion cases are paucibacillary cases
with a good immunity and low bacterial load."*'> As discussed above, experience with
current MDT shows that these calculations and assumptions do apply regardless. Despite the
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presence or one or a few skin lesions, M. leprae may be multiplying in internal organs and the
actual load may be much higher.

Assuming that a particular case has 10—100 million organisms and if 0-1-1-0% are left
unkilled, this leaves a million live bacilli. The drugs only act on metabolically-active
organisms and the half lives of these drugs vary from 3 to 5 hours for rifampicin, to 7 to 8
hours for ofloxacin, and 12—18 hours for minocycline. Therefore, these drugs will only
eliminate organisms which are metabolically active during that period when these drugs are
in the body. These compounds may act synergistically to achieve better killing kinetics. They
will also prevent the development of drug-resistant organisms to these compounds. However
the bacterial populations which are not in the growth phase or are dormant will not be affected
by this drug combination. The result will be possibly the same even if 2—3 more compounds
are added up.

The results of the multicentre trial show that this regimen is well tolerated and with few
immediate problems. However, in a short follow-up of 18 months, the clinical response has
been slower than with the current WHO regimen and more than 50% of cases were still
active."® If one compares experience with the previous studies, the response of single-lesion
cases has been much better to WHO regimen or slightly modified regimens.l(*18 Nearly 95—
100% inactivity was achieved in those trials by one year.lc’_18 In the present case even the
response to current WHO regimen has not been that good. One interpretation could be that we
are dealing with a different situation. In the earlier era, most of the single-lesion cases were
established tuberculoid cases with some immunity to limit disease. However, the new single-
lesion cases may be evolving early cases—and they may progress into lepromatous or
tuberculoid types. The relatively slower response to the WHO regimen itself may support this
hypothesis. Some of the single-lesion cases may self-heal, ROM may accelerate healing in
some by killing some metabolically active M. leprae but in others there may be no
antibacterial effect. Leprosy lesions are not a synchronous culture of bacteria which can be
instantaneously killed. It may be inappropriate to consider all these cases as low-bacillated
‘paucibacillary’ with their M. leprae actively multiplying and easily killed when drugs are
administered. Synchronous cultures of cultivable mycobacteria are extremely difficult to
generate and sustain even in the artificial test tube conditions. The experience with MDT
regimens in MB as well as PB cases shows clearly that we are not dealing with synchronous
actively multiplying organisms. Whether M. leprae multiplies after 10—12 days or 1-2 days
(as per calculations of Dr Hastings) may be debatable but it is certain that all M. leprae do not
multiply on the same day. The number of required pulses cannot be predicted with certainty
and can only be decided by well-conducted trials. It is rather strange to base therapy on the
killing observed in the mouse footpad but conveniently choose to ignore the presence of
viable M. leprae demonstrated by the same technique. The ROM regimen has a poor
microbiological rational which cannot be theoretically defended. This has been further
substantiated by a relatively slower response as seen in the trial.

In the changing era of leprosy elimination when a major chunk of cases has already been
eliminated, at least from the registers, it is difficult to understand the logic of designing and
rushing with a regimen with poor theoretical chance of achieving reasonable antibacterial
effect. As the initial response has been below the expected levels, large scale introduction of
this regimen in the field may have serious consequences. Long term follow-up (up to 10 years
as some of them could be potential MB types) and indepth debate about the likely
consequences should be carried out. While in doubt, the benefit should rest with the patient
and not with theoretical optimism.
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