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Certainly, the modern chemotherapy of leprosy has depended upon the 
availability of potent drugs . It could be argued that new, more potent, drugs 
would have been introduced into the chemotherapy of leprosy without the prior 
development of laboratory means by which to assess their antimicrobial potency 
and their efficacy in the chemotherapy of leprosy. However, the history of the 
evolution of modern chemotherapy is, in large part, the history of the 
development of more sensitive and more precise means of measuring the potency 
of drugs against Mycobacterium leprae, and of measuring the response of patients 
with multibacillary (i . e .  lepromatous and borderline-lepromatous) leprosy to 
chemotherapy. In other words, the availability of potent drugs was a necessary 
but not a sufficient condition. 

Because assessment of the efficacy of antimicrobial chemotherapy requires 
measurements made on the microorganisms- themselves, the chemotherapy of 
paucibacillary (i .e .  non-lepromatous) leprosy will not be considered. As the term 
implies,  patients with paucibacillary leprosy ordinarily have such small popula­
tions of M. leprae that the effects of antimicrobial drugs on the organisms cannot 
be studied directly. 

Three phases of the evolution of the modern chemotherapy of leprosy may be 
identified. The first phase, comprising the 20-year period 1 940-60, was one of 
attempting to screen drugs for antimicrobial potency and to assess the efficacy of 
dr�gs in therapy, with the aid of imprecise techniques of measurement. The 
second phase was ushered in by Shepard's descriptions of his technique for 
cultivating M. leprae in the mouse foot pad,46, 47 and was concluded in 1 974 by the 
demonstration of Rees and his colleagues I 6, 4 1 , 64 that M. leprae possess the 
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capability of persisting. This I S-year period also saw the detection of drug-resis­
tant M. leprae. Although at this moment the third phase of the evolution of 
modern chemotherapy has endured for only 9 years, it is already possible to 
characterize it as a period of increasing concern over the apparently increasing 
incidence of relapse caused by the emergence of M. leprae resistant to dapsone, 
the recognition that persisting M. leprae do not pose the great danger to 
multibacillary patients that had been anticipated, and a change in emphasis from 
determination of the antimicrobial potency of individual drugs to investigation of 
the chemotherapeutic efficacy of combined drug regimens.  

It appears useful to consider the evolution of modern antileprosy chemo­
therapy under the two main headings of 'drug-screening' and 'evaluation of 
chemotherapeutic efficacy' . 

Drug-screening 

Usually, drugs are screened for antimicrobial potency by exposing the target 
organisms to the drugs in cell-free culture . It has been necessary to screen drugs 
for activity against Mycobacterium leprae by other means.  This was first 
accomplished in a necessarily imprecise and sometimes hazardous way, by 
employing the drugs in the treatment of leprosy patients. Because there existed no 
more sensitive means of assessing the effects of treatment on the patients' disease, 
potency of drugs was measured in terms of clinical response and the decrease of 
the bacterial index (BI). The series of multi centre trials conducted by the Leonard 
Wood Memorial during the 1 950's7- 1 3 , 59 exemplifies this method of testing the 
potency of drugs. These trials necessitated the exposure of large numbers of 
patients to the hazards of treatment by untried drugs, or, because it was at first 
necessary to employ placebo-treated controls, to the hazards of remaining 
untreated . In addition, these methods were insensitive; when a valid measurement 
was obtained, it was all-or-none in character . 

Following Shepard's reports46, 47 of the multiplication of M. leprae in the foot 
pad of the immunologically normal mouse, and his first demonstrations in this 
system of the potency or lack of potency against M. leprae of the drugs then 
commonly used in the treatment of tuberculosis and leprosy, 50, 5 1 this has become 
the accepted means of measuring the potency of anti leprosy drugs . In this system 
and its variants,4, 48, 49 the results of testing drugs of established potency are 
sufficiently reproducible, that it is no longer necessary to screen drugs in patients .  
Moreover, it has been possible to measure the minimal inhibitory concentrations 
of many drugs, and to distinguish between primarily bactericidal and primarily 
bacteriostatic effects. 

Although application of M. leprae infection of the foot pad of the normal 
mouse has represented a tremendous advance in screening drugs, the technique is 
not without its limitations. Large quantities of drug and many mice are required . 
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Moreover, because the mouse i s  interposed between the drug and the organism, 
there is always the risk that active compounds will be found inactive and inactive 
compounds active, because of metabolic alterations of the compounds by the 
mouse . 

In the absence of techniques for cultivating M. leprae in vitro, workers have 
been forced to consider the use of cultivable mycobacterial species as surrogates 
of M. leprae. At first, this was done uncritically, and potency ofa drug against, for 
example, M. tuberculosis or M. marinum was accepted as presumptive evidence of 
potency against M. leprae. Modern workers have proceeded far more thought­
fully. Arguing that, among the numerous cultivable mycobacterial species,  some 
must resemble M. leprae more closely than do others in terms of a specific target 
enzyme or enzyme system, they have begun by screening species for sensitivity to 
a drug equivalent to that of M. leprae, or for a pattern of sensitivity to drugs of a 
specific class like that of M. leprae. 

Thus, Seydel has employed as a surrogate of M. leprae the cultivable 'M. 
lufu ',36 a species that is highly susceptible to the antimicrobial action of dapsone .45 
And Pattyn has employed a battery of strains of rapidly growing mycobacterial 
species,  principally strains of M. phlei, that appeared to exhibit the same pattern 
of sensitivity to rifampicin and several of its analogues as did M. leprae.27, 28 

Another approach to drug-screening without interposing a mammalian host 
between drug and M. leprae has involved inhibition of the uptake of radioactively 
labelled substrates by M. leprae in short-term culture . Khanolkarl ,  1 8, 1 9 has 
worked with M. leprae incubated in a modification of Murohashi's medium, 
whereas Nath and her coworkers26, 37, 44 have employed M. leprae-infected 
macrophage monolayers . 

Chemotherapeutic efficacy 

Having available a number of potent drugs, it is necessary to assess their efficacy 
in the chemotherapy of leprosy, in order to learn best how to employ them. These 
two measurements-of potency and of efficacy-are quite different. Typically, 
potency is measured against a small number of Mycobacterium leprae, in terms of 
killing or of preventing the multiplication of a small number of organisms, all  of 
which are genotypically and phenotypically identical .  On the other hand, 
chemotherapeutic efficacy, at least in the treatment of multibacillary leprosy, is 
measured against much larger numbers of organisms, larger by 6-8 orders of 
magnitude, when disease has been established, and there has developed genetic 
and physiologic diversity among the members of the bacterial population .  

In parallel with the developments in  drug-screening, our ability to  measure 
chemotherapeutic efficacy has developed greatly in the 22 years since the 
introduction of the mouse foot-pad technique. In the absence of an experimental 
model of the lepromatous patient, however, chemotherapeutic efficacy must be 
measured in patients . 
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P H A S E  ONE 

Thus, Faget and his coworkers at the National Hansen's  Disease Center in 
Carville, studied the efficacy of a series of sulphones, beginning with glucosul­
phone (Promin®) . ' 5 These investigators and others working at that time had 
available to them three imprecise means by which to measure the efficacy of 
leprosy chemotherapy: I ,  the response of the patients as assessed by repeated 
clinical observation; 2, the decrease of the BI; and 3, the rate of relapse after 
withdrawal of chemotherapy. 

As was the case when antimicrobial potency was measured by administering 
drugs to patients (in fact, no distinction was made at that time between 
measurements of potency and those of efficacy), the measurements required 
exposure of large numbers of patients to unknown risks for long periods of time. 
In addition,  the measurements were insensitive . They were applied to events far 
removed from the critical event-the encounter between organism and drug. 
Measurement of the BI is the only method of the three that directly involves M. 
leprae. However, the decrease of the BI depends only secondarily on the rate at 
which M. leprae are killed during effective chemotherapy, and reflects primarily 
the degradation of already killed M. leprae, a phenomenon which is not an 
immediate consequence of bacterial killing . 63 Moreover, so long as M. leprae are 
being killed in the course of effective chemotherapy, the rate of decrease of the BI 
bears no relationship to the rate of killing. On the contrary, the rate of decrease of 
the BI appears to be constant, approximating I 10g IQ unit (90%) per year, at least 
during the first years of therapy of LL leprosy.42, 52 Not only is the measurement of 
the BI an insensitive means of assessing chemotherapeutic efficacy. It is also 
imprecise, because the error of the measurement in the individual patient may be 
as large as the change expected during effective treatment. 

Although the yield of the first 20 years of studies of leprosy chemotherapy was 
disappointingly small , this first phase saw the establishment of the efficacy of 

dapsone as monotherapy. 

P H A S E  TWO 

The morphological index 

The experimental basis for modern leprosy chemotherapy depended upon the 
development of two laboratory techniques that rendered possible the direct study 
of the effects of antimicrobial drugs on M. leprae. The first of these techniques, 
measurement of the morphological index (MI), was based on the morphological 
changes of the organism that accompany its death . After earlier workers had 
called attention to the morphological changes undergone by M. leprae during 
treatment of leprosy patients,6, 22, 25 Rees and his coworkers39, 4o found evidence 
that morphologically imperfect M. leprae were, in fact, dead, and employed the 



Evolution of modern chemotherapy of leprosy 73 

decrease of the MI during treatment as a means of measuring therapeutic efficacy 
in a series of trials of chemotherapy of multi bacillary leprosy carried out in the 
Sungei Buloh Leprosarium in Malaysia. 

The trials at Sungei Buloh established that, during treatment of previously 
untreated patients with lepromatous leprosy with dapsone alone in dosages 
totalling from 300 to 600 mg weekly, the MI decreased to baseline values within 
3-6 months . 62, 63 The addition of macrocylon6o, 63 or ditophal62 to the dapsone did 
not result in a more rapid decrease of the MI .  Clofazimine, 300 mg daily, 6 days 
per week,35 and 1 00 mg twice weekly,6 1 and dapsone, 50 mg twice weeklY,3 1 , 34 
appeared as effective by this criterion as the larger, conventional dose of dapsone . 
This change of the MI  in the course of effective chemotherapy was consistent with 
death of M. leprae, and thus provided the first more-or-less direct measure of the 
effect of antimicrobial drug on the organism. Thus, the MI permitted one to 
recognize effective antileprosy drugs during clinical trials of only a few months' 
duration involving only small numbers of patients, a goal previously attainable 
only by clinical trials enduring at least I year and involving several tens of patients 
as a minimum. 

However, the change of the MI appeared rather insensitive as a measure of 
response to antimicrobial therapy. The rate of decrease of the MI  appeared no 
less rapid during treatment with much smaller dosages of dapsone and 
clofazimine as during treatment with these drugs administered in full dosage . One 
explanation for this insensitivity is suggested in the report of the Committee on 
Experimental Chemotherapy. 5  Using, instead of the MI, the more rigorously 
defined ' solid ratio' of Shepard,23 it is apparent that the average patient with 
lepromatous leprosy presents before any treatment with a solid ratio no greater 
than 1 0  per 1 00,  i . e .  no more than 1 0% of his organisms are solidly staining and, 
therefore, presumed infective for mice (viable) . The patient may harbour as many 
as 1 0 1 1  ( 1 00,000,000,000) M. leprae. Because it is not feasible to examine many 
more than 1 00 individual organisms in the course of the measurement, the solid 
ratio will have fallen to < I per 1 00 organisms after only 90% of the viable M. 
leprae have been killed . At this time the patient still harbours as many as 1 09 viable 
organisms . Thus, the rate of loss of viable M. leprae, in terms of the decrease of 
the solid ratio,  is measured only during a very small segment of the patient's 
response to chemotherapy. A second explanation of the insensitivity of the solid 
ratio is that the death of M. leprae is probably not rate-limiting; rather, the 
rate-limiting step appears to be a secondary change of morphology of dead bacilli 
that occurs at a more-or-Iess constant rate, which may be slower than the rate at 
which the bacilli are killed . Thus, although M. leprae were killed much more 
rapidly during therapy with rifampicin than during dapsone monotherapy, as 
measured by mouse inoculation, the solid ratio decreased at the same rate in both 
groups of patients . 54 



74 L. Levy 

The mouse foot-pad technique 

The application of Shepard's mouse foot-pad technique, the second of the two 
new laboratory techniques, to the measurements of the rate at which M. /eprae are 
killed during effective antimicrobial treatment of the patient with lepromatous 
leprosy, first reported in 1 968 , 52 provided a more quantitative and sensitive means 
of evaluating the efficacy of chemotherapy by individual drugs . In this 
application, mouse inoculation is employed in much the same way that sputum 
culture is employed in assessing the efficacy of an antituberculosis drug. A biopsy 
is performed before the start of treatment, a 50- 1 00 mg specimen providing 
1 06- 1 08 organisms if the patient is  lepromatous and previously untreated. The 
specimen is minced and homogenized, and an aliquot is spread over the measured 
area of a microscope slide for acid-fast staining and direct enumeration of the M. 
/eprae. The bacterial suspension is diluted to provide an inoculum of from 5 ,000 
to 1 0,000 M. /eprae per foot pad, and the hind foot pads of from 1 0  to 20 normal 
mice are inoculated . According to Shepard's technique, one mouse is sacrificed 
each month, beginning about 3 months after inoculation. The inoculated hind 
foot pad is processed for histopathological examination, and paraffin sections are 
stained by an acid-fast stain . The presence in a section of a lesion filling at least 
one-fourth of a x 540 microscope field with brightly staining organisms indicates 
the end of the ' incubation period' ,  and is the signal for performing a harvest. The 
tissues, usually of four inoculated foot pads, are pooled, minced, and homo­
genized, and aliquots of the resulting bacterial suspension are spread uniformly 
over measured areas on slides, fixed and stained, and the M. /eprae are 
enumerated . The generation time is then calculated as if multiplication of M. 
/eprae had occurred at a constant rate from the day of inoculation until the day of 
harvest. The killing of M. /eprae during therapy is indicated by progressive 
increases of the values for the incubation period and the generation time. 

Employing this technique, a series of clinical trials was carried out in San 
Francisco and in Cebu, the Philippines.  These trials established that, on the 
average, M. /eprae recovered from patients lost their infectivity for mice after: 1 00 
days of treatment with dapsone, 50- 1 00 mg daily;2, 20, 52-4 1 50 days of treatment 
with clofazimine, 1 00-200 mg daily or 1 00 mg three times weekly;3, 20 longer than 
1 50 days with acedapsone (4,4' -diacetamidodiphenylsulphone, DADDS), 225 
mg intramuscularly every 77 days,53 or clofazimine, 600 mg every 2 weeks or 1 ,200 
mg every 4 weeks;3 and within a few days of single 1 ,200 or 1 , 500 mg doses or daily 
600 mg doses of rifampicin .2, 2 1 ,  54, 55 In a much less extensive study, the anti-M. 
/eprae activity of ethionamide was established (Levy L, Shepard CC, Fasal P, 
unpublished results) . 

Thus, the second phase of the evolution of leprosy chemotherapy was marked 
by establishment of the efficacy in both absolute and relative terms of 
chemotherapy of multi bacillary leprosy by dapsone, acedapsone, clofazimine, 
rifampicin and ethionamide, administered as monotherapy. These results also 
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pointed up  the limitations of the mouse foot-pad technique as a measure of  
response to  antimicrobial therapy. One limitation of the sensitivity of the 
technique is imposed by the maximal number of M. leprae that may be inoculated 
and be seen to have multiplied, if mUltiplication has indeed occurred . In 
immunologically normal mice, multiplication ceases when the number of M. 
leprae approaches 1 -2 million per foot pad; the mice then appear to have 
mounted an effective immune response . Inocula larger than 1 00,000 per foot pad 
fail to give rise to multiplication, and inocula must be no larger than 1 0,000 per 
foot pad, if multiplication is to be recognized reliably. The failure of multiplica­
tion in mice, each inoculated with 1 0,000 M. leprae, implies only that the 
inoculum included fewer than 1 :  1 0,000 viable organisms, and tells us nothing 
about the remaining M. leprae, as many as 1 07 of which may be viable . A second 
limitation is  imposed by the great rapidity of the bactericidal action ofrifampicin . 
By inoculating mice, one cannot measure a rate of killing of M. leprae faster than 
that produced by rifampicin alone, as might be the case if a second active drug 
were used in combination with rifampicin . 

P H A S E  THREE 

Dapsone resistance 

The third and current phase of the evolution of the modern chemotherapy of 
leprosy had its beginnings in the first reports by Pettit and Rees32, 33 of relapse of 
lepromatous leprosy associated with the emergence of dapsone-resistant M. 
leprae, and in the first reported demonstration, also by Waters, Rees and their 
colleagues,64 of persisting (surviving, fully drug-susceptible despite apparently 
adequate chemotherapy) M. leprae. The recognition of these two phenomena­
drug resistance and microbial persistence-emphasized the shortcomings of the 
chemotherapy (almost always monotherapy) in use at the time. 

Pettit & Rees32 demonstrated at Sungei Buloh 3 patients with lepromatous 
leprosy whose disease had relapsed after 1 3- 1 5 years of apparently adequate 
dapsone therapy; as measured by clinical observation and determination of the 

MI, these patients failed to respond to dapsone administered by injection in a 
dosage of 300 mg twice weekly, despite the achievement of adequate blood 
dapsone concentrations. The M. leprae isolated from these 3 patients by mouse 
inoculation were not inhibited from multiplying by administration to the mice of 
diet containing dapsone in a concentration of 0 · 1 g per 1 00 g, WOO-fold the 
minimal effective dosage of dapsone for M. leprae in the mouse . 

Although dapsone resistance had occasionally been suspected before this 
study was carried out, these were the first proven cases .  In their discussion, the 
authors stated that ' there are . . .  very few cases which relapse under treatment' . 
The current situation, which represents a dramatic change during the 1 8  years 
since this report appeared, has recently been exhaustively reviewed.24.29 Evidence 
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of the magnitude of the threat to leprosy control efforts posed by the apparently 
increasing prevalence of secondary resistance to dapsone was furnished by 
reports of high prevalence of primary resistance to dapsone. Estimates of the 
prevalence of primary dapsone resistance have varied from 3 · 3  per 1 00 in Cebu, 
Philippines, 1 7 and 35 per 1 00 in Chingleput, South India and Bamako, Mali,58 to 
55 per 1 00 in Addis Abada. 30 

Microbial persistence 

The demonstration in 1 966 by Rees 38 that T-cell depleted (adult-thymectomized, 
whole-body-irradiated, and bone-marrow-reconstituted; T900R) mice permitted 
multiplication of M. leprae to a higher limit than did normal mice provided the 
basis for an important advance in the assessment of chemotherapeutic efficacy. 
T900R mice regularly permit multiplication after inoculation of as many as 
1 00,000 M. leprae per foot pad . Inoculation of these immune-deficient rodents 
with 1 00,000 M. leprae recovered from skin biopsy specimens obtained at 
intervals from multi bacillary patients during treatment, although theoretically 
capable of greater sensitivity than the technique employing smaller inocula in 
normal mice, has not permitted us to measure chemotherapeutic efficacy with 
greater sensitivity. But the problem is no longer a limitation of the technique, but 
rather an important feature of multibacillary leprosy-the ubiquity of persisting 
M. leprae . 

The first evidence that M. leprae are capable of persisting was reported by 
Waters,  Rees and their colleagues . 64 Seven of 1 2  lepromatous patients who had 
completed at least 1 0  years of continuous dapsone therapy were found to harbour 
small numbers of M. leprae capable of infecting mice; three strains were passaged 
and found to be fully susceptible to dapsone. The detection of persisting M. leprae 
was reported subsequently in patients with lepromatous leprosy after treatment 
with acedapsone for 3 or 4 years,43 after treatment with rifampicin as mono­
therapy in a daily dose of 600 mg for from 2 to 5 years,41 and after treatment with 
the combination rifampicin plus dapsone, each drug administered in a full daily 
dose, for 6 months. 1 6 

The identification of surviving M. leprae as persisters appears best established 
by the results of acedapsone therapy reported by Russell and his coworkers.43 In 
this study, the clue to the continued presence of significant proportions of viable 
organisms was the finding of solidly-staining organisms in the smears of one 
patient after 3 years of treatment, and in the smears of additional patients after 
treatment for 4 years . After the solid organisms had been seen, skin lesions were 
biopsied and mice were inoculated, with the result that normal mice were infected 
with M. leprae that proved to be susceptible to dapsone . Although mice had not 
been inoculated earlier in this study, it had been reported53 that, as the result of 
another trial of acedapsone, M. leprae became non-infective for mice after about 
6 months of acedapsone treatment. Moreover, solidly staining M. leprae had 
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disappeared by the end of the first year of treatment. The absolute number of 
viable organisms appears to have reached a minimum after 2 years of treatment; 
thereafter, the total number of M. leprae decreased still further, unmasking the 
persisting organisms, the proportion of which actually increased . 

The identification of drug-susceptible M. leprae that survive some period of 
treatment as persisters may appear somewhat arbitrary. However, there arose the 
need to explain the apparent paradox that, for example, M. leprae are rendered 
non-infective for normal mice after treatment for only a few days with daiiy 
rifampicin? ·  54. 55 whereas viable (i .e .  mouse-infective) organisms may again be 
detected after 2 years of this same therapy. 4 1  The explanation lies partially in the 
insensitivity of the normal mouse; T900R mice are capable of detecting smaller 
proportions of viable M. leprae than may be detected in normal mice . These data 
suggest that, despite continued chemotherapy, M. leprae are not killed at the 
same rate as that measured initially . It is the remaining viable organisms that are 
identified as persisters .  

The demonstrations that current leprosy chemotherapy was incapable of 
eradicating the M. leprae infection in patients with lepromatous leprosy, who are 
known to be immunologically deficient, appeared to confirm the widely-held 
belief, largely based on anecdotal evidence, that patients with lepromatous 
leprosy whose chemotherapy was stopped were very likely to suffer relapse, in the 
course of which they would become infectious to their contacts . Based on this 
belief, very long-term and even life-time chemotherapy of lepromatous leprosy 
was usually recommended (see, for example, 65) . As a result, leprosy control 
programmes have become burdened with the supervision of patients for periods 
of many years' duration,  an impossible burden for all but the best-funded of 
programmes. The addition to such a programme of a second drug, almost by 
definition more expensive and more toxic than dapsone, has generally been 
impossible. 

The current phase of the development of an effective chemotherapy of leprosy 
may be considered to have begun, therefore, from the recognition of the need to 
prevent the emergence of drug-resistant M. leprae, and to minimize persisting 
populations of M. ieprae. More rapidly effective combined drug regimens are 
under study among patients with previously untreated lepromatous leprosy in 
formal clinical trials, in which persisting M. leprae are systematically sought . 
Sponsored by the Chemotherapy of Leprosy (THELEP) Scientific Working 
Group of the UNDP/World Bank/WHO Special Program for Research and 
Training in Tropical Diseases,57 controlled clinical trials of combined drug 
regimens have been undertaken in Bamako, Mali, and in Chingleput, South 
India. In each centre, a 'maximal' regimen (in Bamako, daily rifampicin, 
prothionamide and dapsone, each in full dosage, for 2 years; in Chingleput, daily 
rifampicin, clofazimine and dapsone for 2 years) is compared with a 'minimal' 
regimen (daily dapsone for 2 years, together with a single, initial 1 500 mg dose of 
rifampicin in both centres) and a regimen intermediate in terms of the duration of 
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combined chemotherapy (in Bamako, a 3-month course of prothionamide and 
dapsone administered daily and rifampicin weekly in a 900 mg dose, followed by 
daily dapsone alone for 2 1  months; in Chingleput, a single initial dose of 
rifampicin daily clofazimine and dapsone for 3 months, followed by dapsone 
alone for 2 1  months) . These regimens were selected, not because they were 
considered optimal, but rather to learn if the ' stronger' regimens would effect a 
greater reduction of the population of persisting M. leprae. In fact, this does not 
appear to have occurred. Persisting M. leprae have thus far been detected in very 
few of the patients, and at least as frequently among the patients treated by the 
maximal regimens as among those treated by the other regimens (Subcommittee 
on clinical trials, unpublished results) . 

Risk of relapse 

Prior to 1 979, a trial of chemotherapy of multi bacillary leprosy that involved 
deliberate cessation of therapy appeared unethical .  In that year, however, the 
results became available of an 8-9 year follow-up in Sungei Buloh of 362 patients 
with multibacillary leprosy who were ' released from control'-that is, their 
treatment was stopped-after having been treated with dapsone as monotherapy 
for 20 years (Waters MFR, Rees RJW et al. , unpublished data); the relapse rate 
averaged only 1 % per year. At the same time, the results were reported (Leiker 
DL, unpublished data) from Malta of 85 multibacillary patients who, after 
varying periods of dapsone monotherapy, had been treated with a 2-year course 
(on average) of daily dapsone and prothionamide, together with daily rifampicin 
for the first 6 months, and whose treatment had then been stopped . No relapses 
had been noted in the course of the succeeding 4-5 years. The results of these two 
studies suggested that relapse of long-or intensively-treated multibacillary 
leprosy might be far less likely than had been predicted, given the universal 
presence of persisting M. leprae, and the specific immune defect characteristic of 
these patients . 

As soon as it became clear that chemotherapy might safely be stopped after 
prolonged treatment of multibacillary leprosy with high-quality dapsone 
mono therapy, or after intensive treatment of much shorter duration, THELEP 
decided to undertake field trials among large numbers of multi bacillary patients 
of a practical multi-drug regimen, in which efficacy was to be measured in terms of 
the relapse rate . The THELEP field-trial regimen consists of rifampicin, 
clofazimine and acedapsone, all administered intermittently, and dapsone 
administered daily . This regimen is based on the demonstration that single doses 
of 600 mg rifampicin are equivalent in bactericidal activity to a number of daily 
doses,2 1 and that rifampicin administered on two consecutive days once monthly 
is no less effective than rifampicin, 600 mg daily (Rees RJW, et at. , unpublished 
data) . Clofazimine has also been shown to be active when administered 
intermittently. 3  Acedapsone and the first of two monthly doses of rifampicin and 
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clofazimine are administered under full supervision, at the time of a monthly 
clinic visit, at which time the patient is given the next day's doses of rifampicin and 
clofazimine and a month's supply of dapsone, all for self-administration . This 
regimen is to be administered for 2 years to multibacillary patients who are 
already smear-negative, and until smear-negativity but for a minimum of 2 years 
to smear-positive patients. After completion of the course of chemotherapy, the 
patient is to continue under observation, and be given placebo tablets, and 
randomly-collected urine specimens are to be analysed for the presence of 
dapsone . Follow-up is to continue for 8 or so years . When relapse is suspected, it 
is to be verified by biopsy, inoculation of normal mice, and testing the 
susceptibility of the patient's M. leprae to dapsone, clofazimine and rifampicin.  
Sample-size calculations have shown that, at the end of the trial, information on 
relapse must be available from at least 200 patients per regimen to permit 
distinction between an annual relapse rate smaller than 1 per 1 00 and a measured 
rate greater than 2 per 1 00 patients at risk . 

The WHO Study Group on the Chemotherapy of Leprosy for Control 
Programmes has recommended 56 a similar regimen for the treatment of 
multi bacillary leprosy. In this regimen, rifampicin is administered monthly, 
clofazimine monthly in one dosage and daily in another, and dapsone daily . The 
monthly doses are administered under supervision, and the daily doses are 
unsupervised . This regimen is also undergoing trial in the two THELEP field 
trials .  

Because they include two bactericidal drugs in addition to  dapsone, the 
THELEP field trial regimen and the WHO Study Group regimen should be fully 
effective in patients whose organisms are already dapsone-resistant, as well as 
those who have responded well to dapsone mono therapy, but who may well 
harbour a larger-than-normal subpopulation of dapsone-resistant M. leprae. 

Thus, no relapses are expected to be caused by the emergence of drug-resistant 
organisms, and those relapses that do occur should respond readily to 
retreatment by the same regimen . To prevent the emergence of drug-resistant 
organisms, combined chemotherapy with bactericidal drugs should be adminis­
tered for so long as the patient's  bacterial population is large enough to contain 

drug-resistant mutants. If the supplies of rifampicin and clofazimine are limited, 
they will be used most effectively by intermittent administration, thus prolonging 
the period during which they may be administered. This is, at least theoretically, 
much more sound than administering these drugs daily in a much shorter course 
of combined treatment .  Finally, there is an obvious advantage to the supervised 
administration of drugs in the treatment of leprosy, in which poor compliance of 
patients with the prescribed treatment regimens so often results in failure of the 
treatment .  1 4  
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