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CHEMOTHERAPY    

Newer Generation MDT Regimens  

After 2005, a new target date for global elimination of leprosy will exist, and new patients will conti nue 
to emerge, but control programmes may be significantly weaker. Under this very complicated 
situation, newer chemotherapeutic regimens that are more effective and operationally less demanding 
are required [ 1] . To develop newer generation MDT regimens, p owerful bactericidal drugs against M. 
leprae  are needed. Previous experience [ 2] demonstrated that screening of existing compounds is the 
only cost - effective way to develop drugs for leprosy, and should be encouraged. The most productive 
approach is to scr een compounds that display powerful activity against either a wide spectrum of 
gram -positive microorganisms in general or cultivable mycobacterium in particular, or that exhibit 
pharmacokinetic properties more favourable than those exhibited by the member of the class presently 
employed for treatment of leprosy [ 3].  

The discovery of a series of new drugs [ 2] with promising bactericidal activity against M. leprae  has 
made possible the formulation of newer MDT regimens. A highly desirable new regimen is one t hat 
would permit all of the components to be administered once monthly under supervision, which would 
significantly reduce the risk of emergence of rifampicin resistance caused by irregular administration of 
the daily dapsone - clofazimine component, and wou ld also simplify the treatment. The combination of 
rifampicin -ofloxacin -minocycline (ROM) is the first fully supervisable, monthly administered regimen 
[ 4], and the efficacy of multiple monthly doses for treatment of MB and PB leprosy has been tested in 
fi eld trials in three different countries [ 5]. Recent findings from mouse experiments indicate that 
rifapentine and moxifloxacin are significantly more bactericidal, respectively, than rifampicin and 
ofloxacin, and that the combination rifapentine - moxifloxac in - minocycline (PMM) is far more bactericidal 
than the ROM combination [ 3]. The efficacy of PMM is currently being compared with that of ROM in a 
short - term clinical trial among lepromatous leprosy patients.  

After the success of single -dose ROM for the tr eatment of single - lesion PB leprosy [ 6,7], the possibility 
of treating multiple - lesion PB leprosy with single -dose ROM is being tested in India [ 8]. To accumulate 
more reliable information, additional trials are needed and post - treatment follow -up should b e longer. 
If the results of the trials demonstrate that single -dose ROM or PMM display therapeutic results in all 
PB leprosy similar to those of the standard MDT regimen, this will revolutionize chemotherapy for PB 
leprosy and save significant resources wh ich can be used in other important activities.  



A Common Regimen for PB and MB Leprosy  

A common regimen for the treatment of both PB and MB leprosy is desirable. However, because the size of 
the bacterial populations and the underlying immunological responses are so different between PB and MB 
leprosy, the requirements for chemotherapy, especially the number of drugs and duration of treatment, are 
bound to be very different; a common regimen would appear likely to result in over-treatment of PB leprosy 
or under-treatment of MB leprosy. Recently, the WHO Technical Advisory Group (TAG) on Elimination of 
Leprosy proposed Òimplementation of a uniform six-months MB/MDT regimen for all patientsÓ [9]. This 
caused severe criticism from many leprosy workers because there is no information on the five-year relapse 
rate, which is a key parameter in assessing the long-term efficacy of MDT among MB patients who have 
received 12-months of MDT. Thus there is no justification to test the possibility of further shortening the 
duration of MDT for MB leprosy to six months. Currently, a research protocol on a uniform MDT (U-MDT) 
regimen for all types of leprosy [10] is being widely circulated. The project will involved 2500 MB and 
2500 PB patients, who will be examined, clinically only, for evidence of relapse up to five years after 
completion of treatment. The major weaknesses of the protocol are: 

It is not necessary to include PB patients in the trial.  

The definition of MB leprosy [ 10 ] is too broad and includes many cases who are  in fact PB leprosy 
from the bacteriological and chemotherapeutic points of view [ 11 ].  

The definition of relapse  [ 10 ] is too vague and it will be difficult to distinguish relapse from leprosy 
reactions. More important is that, because skin - smear examinatio n, one of the key indicators for 
diagnosing MB relapse [ 12 ,13 ], is not employed, the quality of diagnosing MB relapse will be 
compromised.  

Patients should be followed up more than five years after stopping treatment, otherwise only part 
of the relapse wil l be detected.  

The magnitude of MB relapse after MDT is not yet ascertained, and the possible existence of a higher 
risk subgroup of MB leprosy patients cannot be ruled out . The MB relapse rate has been reported to be 
very low, about 0.1%, among patients t reated with MDT for 24 months or longer in routine 
programmes [ 7]. Because of the very low relapse rate, post -MDT surveillance [ 11 ] was discontinued at 
the same time as the duration of MDT for MB leprosy was progressively shortened. However, results 
from t he Institut Marchoux [ 13 ] in Bamako (Mali) and the Central JALMA Institute [ 14 ] in Agra (India), 
demonstrate the existence of a subgroup of MB patients with a strong tendency to relapse after 24 
months of MDT, as high as 4 -7 per 100 patient - years among pat ients with an initial bacterial index 
(BI)  (i.e. the average BI of 4 to 6 sites before MDT) of ! 4.0, far higher than among patients with an 
initial BI < 4.0, suggesting that high initial BI is the  most important risk factor for MB relapse. In 
addition, re lapses occurred late, on average at least 5 ±2 years after stopping treatment [ 12 ,13 ]. 
Because there is no easy explanation for the deep disagreements regarding the magnitude of MB 
relapse after 24 - month MDT, and because of the possible existence of a high er risk subgroup of MB 
patients who are prone to relapse, it is necessary to collect more information from long - term follow -up 
of MB patients after completion of MDT.  

Since 1998, the great majority of MB patients have been treated with MDT for only 12 mon ths [ 15 -
17 ]. However, there is no information about the five - year relapse rate. Apparently, determination of 
the relapse rate after 12 - month MDT is highly relevant, and should be considered as a top priority for 
research.  

Drug Resistance  



Emergence of rifam picin resistance would create tremendous difficulty for the treatment of individual 
patients, and its widespread dissemination would pose a serious threat to achieving the final goal of 
leprosy control. Previous experience [ 18 ] indicates that rifampicin re sistance could emerge rather 
rapidly in a non -negligible proportion of patients whose treatment regimens were inappropriate. 
Although more than 10 million leprosy patients in the world have completed treatment with MDT, and 
rifampicin - resistant leprosy has  not been reported among these patients [ 7,17 ], one must be cautious 
in interpreting the findings, because:  

post -MDT surveillance for relapse has been discontinued  

during the last decade, rifampicin - susceptibility testing has rarely been carried out, and the results 
are not always dependable.  

Therefore, the current situation regarding rifampicin - resistant leprosy in unclear. Before the problem 
becomes so frequent that it threatens leprosy control, solid information about its magnitude should be 
collected from different part of the world.  

Due to administrative, financial and technical reasons, it is no longer feasible to undertake a relatively 
large - scale survey of rifampicin - resistant leprosy by mouse footpad technique. On the other hand, 
because the avai lable results of polymerase chain reaction (PCR) -based DNA sequence analysis of the 
rpoB  gene of M. leprae  were in full concordance with those of the susceptibility testing carried out in 
the mouse footpad system [ 19 - 22 ], the method could be applied as a c ost - effective alternative 
technique for monitoring rifampicin - resistant leprosy. Although more studies on the association 
between rifampicin resistance and rpoB  mutation, particularly at positions other than Ser531 or 
His526, should be pursued, it is reaso nable to conclude that, based on identification of rpoB  mutation 
with amino acid substitution of Ser531 or His526, this approach may lead to the diagnosis of a good 
80% of rifampicin - resistant strains of M. leprae [ 22 ,23 ] .  

Regarding a survey of rifampicin - resistant leprosy, as a first step, this should focus on acquired or 
secondary rifampicin resistance, which probably exists mostly among MB patients who have relapsed 
after completion of MDT. Therefore a certain proportion of MB patients should be systema tically 
examined both clinically and bacteriologically after completion of MDT [ 23 ]. Such a survey may 
encounter significant difficulties, especially operational difficulties in the field, but it is probably the 
only way to define the magnitude of the thre at to leprosy control presented by rifampicin resistance.   

Recently there have been reports of multidrug - resistant M. leprae [ 22 ,24 -26 ] . Besides resistance to 
rifampicin, the strains were also resistant to at least one more drug other than dapsone, includ ing 
ofloxacin [ 22 ,23 ,26 ] and sparfloxacin [ 25 ]. Although the number of multidrug - resistant strains 
remains small, their occurrence is indeed an alarm bell and must be closely scrutinized.  

Accompanied MDT  

Adherence (or compliance) of patients is crucial t o the success of treatment. Poor adherence to self -
administration of treatment is a common behavioural problem among patients suffering from chronic 
diseases [ 27 ,28 ], including TB [ 29 -31 ] and leprosy [ 32 - 34 ]. It has been well documented that the 
treatment behaviour of most patients is unpredictable [ 35 ]. Among leprosy patients, the magnitude of 
poor adherence to dapsone self -administration became apparent only when the urinary 
dapsone/creatinine ratio method [ 36 ,37 ] for monitoring ingestion of dapsone was e stablished  and 
tested in many leprosy control centres. A review of the results of urine testing concluded that only 
about half of the prescribed dapsone was actually ingested [ 32 ]. Furthermore, studies also revealed 



that mere attendance at the clinic or co llection of drugs by leprosy patients was not a reliable indicator 
of regular drug self -administration [ 38 ], as had been observed among TB patients [ 29 ]. With MDT, 
only 70% [ 38 ] to 80% [ 39 ] of patients were found to adhere to self -administration of the dai ly 
component of MDT regimens when the monthly component was administered under supervision, 
suggesting that adherence to the self -administered component of MDT regimens remains poor.  

Although a number of alternative means to improve adherence exist [ 40 ], supervised (or directly 
observed) administration is the only proven way to ensure that a patient receives treatment with the 
correct drugs, in the correct dosage, at the correct intervals [ 41 ,42 ]. Based on experience with 
supervised administration of TB tr eatment, one of the principles of the MDT regimens recommended 
by the WHO Study Group on Chemotherapy of Leprosy for Control Programmes was that the monthly 
component of the regimens -  rifampicin alone for PB leprosy and rifampicin plus a supplementary 
lar ger dose of clofazimine for MB leprosy -  should be administered under the supervision of a health 
worker [ 11 ]. By the time of the seventh meeting of the WHO Expert Committee on Leprosy in 1997, 
more than 8.4 million leprosy patients had completed treatment  with MDT in which the monthly 
component was administered under supervision [ 7].  

However, to accelerate the leprosy elimination process, recently the WHO leprosy programme and its 
TAG have changed dramatically their position on supervised therapy. They co ncluded that, after the 
first dose of MDT, Òsupervision of the subsequent monthly component of MDT regimens is no longer 
essentialÓ [ 9]. Further, based on this conclusion, they recommended large -scale implementation of 
accompanied MDT (AMDT) [ 9], which ref ers to a policy that patients are provided the entire supply of 
MDT drugs -  six months of medication for a PB case and 12 months for a MB case -  at the time of 
diagnosis, while choosing someone close to them to accompany them with their treatment [ 16 ,17 ]. 
Some members of TAG even believe that monthly supervision Òhampers integration and is not user -
friendlyÓ, and that Òproviding patients with a full course of treatment on their first visit is both patient -  
and staff - friendly and will improve complianceÓ [ 9] . 

The recommendation to discontinue supervision of monthly drug administration appears to be a simple 
solution to the difficult problem of implementing supervised therapy, but the solution is obviously 
wrong. Not only have WHO and its TAG confused the oper ational difficulties of implementing 
supervised therapy with the technical justifications for discontinuing its application, and ignored 
completely the fact of poor adherence of patients to self -administered medication, but, more 
importantly, the recommend ation lacks evidence -based justification. Furthermore, the 
recommendation also neglects the importance of regular contact between health workers and leprosy 
patients, which facilitates early detection and management of various complications, crucial for 
pr evention of impairments.  

Experience with AMDT has yet to be documented. It is unclear whether this approach has ever been 
tested in the field and the whole concept of the AMDT policy is extremely vague. For example, it is 
unclear:  

Whether AMDT is to be ap plied as a routine or only in special situations   

Who may be chosen to supervise the patientÕs treatment -  health workers, community volunteers, 
or family members of the patients? What is the order of preference? In TB, opinions differ 
regarding supervisio n by family members, which is common in DOT programmes; most workers 
believe that supervision by family members is less reliable and even ineffective [ 43 -45 ], and some 
national TB programmes, such as that of India, have clearly defined the DOT supervisor a s 
someone outside the family [ 45 ].   



How AMDT ÒhelpsÓ [ 17 ] a patient to complete a full course of treatment. Is the person who 
accompanies expected to observe the patient swallow each monthly dose of treatment?  

How to train and supervise health workers who  deliver AMDT.   

Although a number of essential questions about AMDT remain to be answered, AMDT has been rapidly 
and intensively implemented in the field. In an increasing number of national programmes, the total 
quantity of MDT blister packs is provided a t the time of diagnosis to all patients, including those 
patients living rather close to treatment centres, but the AMDT supervisor either does not exist or 
lacks training and supervision. Consequently, one cannot be certain that the MDT drugs are indeed 
self -administered by the patients. Can so reckless a policy be termed Òpatient -  and staff - friendlyÓ?   

In conclusion, with large - scale implementation of AMDT, the quality of treatment is a matter of real 
concern. Without a guarantee of quality, quantitative  achievement or a declaration of leprosy 
elimination is meaningless. To avoid building the leprosy elimination monument on sand, we must not 
consider only the short term. Every effort should be made to maintain and improve the basic quality of 
diagnostics and treatment in the field; these tasks are as important as increasing the accessibility of 
MDT to the patients. Therefore, it is time to replace wishful thinking with evidence -based practice, and 
discontinue the implementation of AMDT as a routine in the field.  

Defaulter  

A defaulter has been defined as a patient who has not collected MDT treatment for 12 consecutive 
months [ 15 ]. This is a purely arbitrary decision. It has been recommended that defaulters who cannot 
be retrieved be removed from the registe r [ 15 ], and that the register should be updated at least 
annually [ 15 ,16 ]. Consequently, removing defaulters from the register has become one of the 
important mechanisms to reduce the leprosy prevalence rate.   

However, a significant proportion of so - called  defaulters have not really disappeared from the 
community, so indiscriminately removing them from the register, as if they never existed, is not a 
reasonable solution. First of all, every effort should be made to prevent the absentee becoming a 
defaulter.  A serious attempt should be made to trace absentees, beginning at the time of their first 
absence. Regarding those who have already become defaulters, depending on the reason for default, 
different actions should be taken. Those who have died or permanent ly migrated from the country 
should be removed from the register, whereas those who have moved out of the district or are taking 
treatment elsewhere should be transferred rather than removed from the register. For the remaining 
defaulters, whatever the rea son for default, as long as they continue to live in the district and have yet 
to complete the full course of MDT treatment, by definition they are ÒcasesÓ [ 15 ,16 ] and may continue 
to be sources of transmission. Instead of being removed from the register, the programme should 
encourage the health workers, with the assistance of the local community, to actively retrieve all 
defaulters.  

When the defaulter returns to the health centre, the current policy is that a new course of MDT will be 
given only to those who have active skin lesions, new nerve involvement, or signs of leprosy reaction 
[ 15 ]. The justification of such policy is arguable because it is difficult for general health workers to deal 
with the criteria concerning signs of activity, particularly amo ng MB patients close to the lepromatous 
end of the spectrum. The policy also creates confusion with regard to the duration of MDT, as if it 
depends only upon the signs of activity. Because, by definition, a defaulter has not completed MDT 
treatment, it see ms more reasonable that a new course of MDT should be given to every ex -defaulter 
after retrieve or return.  



Chemoprophylaxis of leprosy [ 46 ]  

Recently, because the new case detection rate has not diminished following implementation of MDT, 
there has been r enewed interest in preventive therapy for leprosy.  

Regimens for Chemoprophylaxis in Leprosy  

The regimen should be highly effective for treatment of leprosy, relatively non - toxic, low cost, and 
preferably orally administered. It is important to point out t hat the target population is healthy and 
asymptomatic, sub -clinically infected, does not need or accept to be treated as leprosy patients, and 
may not tolerate side effects of treatment which are normally tolerated by leprosy patients.  

Both dapsone [ 47 -49 ] and acedapsone [ 51 -53 ] have been found capable of providing significant, about 
50%, protective effect against leprosy, but it is unclear whether sulfone may prevent the occurrence of 
lepromatous, or skin - smear positive, MB leprosy. If today there is a ne ed to apply chemoprophylaxis in 
leprosy, sulfone is no longer appropriate because its bactericidal activity is too weak and therefore its 
duration of treatment has to be long, which would cause tremendous operational difficulties, especially 
poor adherence , while dapsone is no longer appropriate because resistance to this drug by M. leprae  
has become a widespread phenomenon since the end of 1970s [ 11 ].  

In view of a number of facts and assumptions [ 46 ], two principles are proposed in developing newer 
generat ion prophylactic regimens:   

the treatment should be administered in not more than a single dose  

the regimen should always contain rifampicin.  

Two different regimens have recently been tested for chemoprophylaxis: a single dose of the 
combination rifampic in -ofloxacin - minocycline, or ROM [ 57 ], and a single dose of rifampicin, either 25 
mg/kg body weight [ 58 ] or 10 mg/kg [ 59 ]. Because a single dose of ROM appears to be no more 
bactericidal than a single dose of rifampicin alone [ 4], and furthermore, the smal l bacterial population 
in a subclinically infected subject does not require an accompanying drug to prevent selection of 
rifampicin - resistant mutants, the addition of ofloxacin and minocycline to rifampicin will unnecessarily 
increase the cost and risk of side effects. Therefore, it seems more reasonable to give a single dose of 
rifampicin alone for chemoprophylaxis.  

In the only published trial of rifampicin chemoprophylaxis, a single dose of rifampicin alone, at a 
dosage of 25 mg/kg, was tested in Souther n Marquesas Island [ 58 ]. After ten years of follow -up, it 
was concluded that the protective effect was only 35 - 40% [ 58 ].  

Up to now, the effectiveness of the two different dosages of rifampicin has not been directly compared 
in the same clinical trial. Unt il there is clear evidence that a single 1500 mg dose of rifampicin is more 
bactericidal than, and as well tolerated as, a 600 mg dose, rifampicin should be administered for 
chemoprophylaxis in a dose of 600 mg.  

With respect to the potential risk for emerg ence of rifampicin resistance following chemoprophylaxis 
with a single dose of rifampicin, the small bacterial population of a subclinically infected person is 
unlikely to include a single rifampicin - resistant mutant, and therefore the risk of rifampicin r esistance 
is probably negligible. On the other hand, if, for whatever reason, the bacterial population size is larger 
than expected, and even includes rifampicin - resistant mutants, the emergence of rifampicin resistance 



is still very unlikely because a sin gle dose of rifampicin is insufficient to select resistant mutants, as 
has been shown by the relapse of MB patients after a single dose of rifampicin [ 12 ,18 ].   

Limitations of Chemoprophylaxis in Leprosy  

The epidemiological profile of leprosy indicates tha t, to prevent a single case of leprosy, hundreds or 
even thousands of subjects need to be treated [ 50 ]. Whatever regimen is applied, if trying to cover an 
entire population with chemoprophylaxis, the direct and indirect costs will be prohibitively high wit h 
tremendous operational difficulties, whereas the yield will be rather limited [ 50 ,57 ,58 ], so 
chemoprophylaxis is unlikely to be applied as a routine method for leprosy control. If 
chemoprophylaxis is confined only to a high - risk sub -population, i.e. to h ousehold contacts of leprosy 
patients, the benefit will be only 15% [ 50 ]  because the contribution of household contacts to the total 
number of new cases in a population is no more than 30% and the efficacy of chemoprophylaxis under 
routine conditions is 50 % (bear in mind that the maximum achieved efficacy of chemoprophylaxis has 
been no more than 75% in ideal conditions). Thus, from the leprosy control point of view, confining 
chemoprophylaxis to high - risk sub -populations represents only a very modest contr ibution. On the 
other hand, because chemoprophylaxis has shown significant protective effect among high - risk 
individuals [ 47 - 50 ], it may offer individual benefits in situations of exceptionally high risk. 
Nevertheless, the effect of chemoprophylaxis will m ost likely be transitory and, after the effect has 
waned, the high - risk individual could immediately be re - infected with M. leprae  as long as transmission 
persists. Therefore, the index case and all known leprosy patients in the local community must be 
cov ered by chemotherapy before chemoprophylaxis is begun.  
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