
Lepr Rev ( 1 992) 63, 305-3 1 6  

Editorial 

ASSURING THE QUALITY OF DRUGS 
USED FOR THE TREATMENT AND CONTROL 
OF LEPROSY 

Improvements in case-finding can make a significant contribution to reducing the 
prevalence and transmission of leprosy and the efficiency with which diagnosed patients 
are treated with the multidrug regimens recommended by the World Health Organization 
(WHO) . 1-7 In 1 988  it was estimated that only about 5 million of the 1 0- 1 2  million leprosy 
cases in the world had been diagnosed and registered for treatment. 8 By 1 990, about 
3 million patients had been placed on multidrug treatment. 5 Currently, largely as a result 
of the continuing implementation of such treatment, the number of estimated cases has 
fallen to about 5·5 million .9  However, over 2 million of these estimated cases are as yet 
undiagnosed . 

In tuberculosis, there is compelling evidence that the effective treatment of infectious , 
highly bacilliferous smear-positive patients is a more efficient method of controlling 
transmission than mass vaccination. lo-13 It is  likely that this is  also true for leprosy.II.12 
Chemotherapy diminishes the risk of infection by reducing the period during which 
patients are infectious, and so prevents some infections that would otherwise have 
occurred . Vaccination, by preventing cases of active disease following infection, 
eliminates the risk of further infections arising from the prevented cases. However, there 
are two important differences in the way in which chemotherapy and vaccination reduce 
the risk of disease transmission ,  and both favour chemotherapy as being more effective .  

First, there i s  rapidity. Thus Shepard e t  al. 14•15 showed that giving a single dose of 600 
mg rifampicin to previously untreated lepromatous patients killed over 99% of the viable 
leprosy bacilli in their skin lesions within a week. An abrupt reduction in the 
infectiousness of lepromatous patients can therefore be expected as soon as they are 
started on WHO muItidrug treatment. By contrast, future infectious cases prevented by 
vaccination of individuals at risk of infection would otherwise have arisen over many 
years since incubation periods for lepromatous leprosy are known to extend to at least 1 7  
years . 16 

Secondly, there is practicality; the question of the relative feasabilities of delivering 
effective chemotherapy or vaccination to communities at risk. Thus it can be envisaged 
that the diagnosis and effective treatment of a high proportion of all active cases of 
multi bacillary leprosy arising in a community each year can be achieved, especially when 
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the availability of free or readily affordable effective multidrug treatment is well known. 7  
By contrast, large vaccination coverages are required to  significantly reduce the 
transmission of leprosy or tuberculosis, because of their relatively slow transmission rates 
in even highly endemic situations, their long incubation periods, and the rarity of the most 
infectious (highly bacilliferous) forms of the diseases among children . I O, 1 7 , 1 8 Thus it has 
been calculated that giving a highly potent vaccine neonatally to all children in a highly 
endemic situation would reduce the transmission of tuberculosis by less than 2% per 
annum over a IS-year period.lo In accord with such a prediction, similar declines in the 
morbidity and mortality of tuberculosis occurred over a 40-year period in Scandinavia, 
where widespread BeG vaccination was employed, and in the Netherlands, where it was 
not. 10 Furthermore, the introduction of effective chemotherapy resulted in markedly 
increased rates of decline of disease transmission. I I  

Although multi bacillary patients form only a small fraction of all leprosy patients, 
their identification and effective treatment is a major objective of leprosy control efforts; 
first because lepromatous patients are the major source of transmission of the disease, and 
secondly, since their huge bacterial populations have the potential for allowing the 
selection of rifampicin- and high-level dapsone-resistant strains of Mycobacterium 
leprae l 9-23 that could eventually undermine the efficacy of available treatment. 

Effectiveness of the multidrug treatment recommended by the WHO 

The treatment recommended by the WHO for multibacillary patients is  a combination of 
monthly supervised doses of rifampicin and clofazimine, and daily self-administered 
clofazimine plus dapsone given for at least 2 years, and if possible to smear negativity. 
When the recommendation was first published in 1 982,24 there was convincing evidence to 
suggest that if  the drug regimen is delivered and ingested as recommended, it should 
prevent failures caused by the emergence of drug-resistant M. leprae and be effective 
irrespective of the patients' past treatment histories . It was also believed that any relapses 
that might occur after stopping treatment would be with fully drug-sensitive organisms so 
that patients would respond to further treatment with the same regimen, as is  the case in 
pulmonary tuberculosis.25 It  was also anticipated that because of the extremely marked 
bactericidal activity of rifampicin,  such treatment should be capable of affecting a lasting 
cure in the great majority of patients, something that had never been achieved previously 
with dapsone monotherapy. It was therefore hoped that relapse rates after terminating 
treatment would be less than I % per annum . 1 9  

These expectations have been more than fulfilled . Over 3 million patients have been 
treated with the recommended multidrug regimens whose acceptability has been highly 
satisfying. The pigmentation caused by clofazimine has not been a major obstacle to the 
treatment of light-skinned patients . There has also been a high level of patient satisfaction 
with their clinical response to the treatment and a significant reduction in the frequency 
and severity of ENL reactions, probably resulting from the inclusion of clofazimine in the 
regimen for multibacillary patients . 26 

Among more than 2000 patients whose treatment has been terminated for at least 6 
years after achieving smear negativity in the 2 THELEP-supported Field Trials carried 
out in Karigiri and Polambakham in South India, not a single relapse has occurred . 1 5.27,28 
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This indicates that persisting drug-sensitive bacilli , the so-called 'persisters' which appear 
unsusceptable to killing by rifampicin, dapsone and/or clofazimine,29 do not pose a 
significant threat of relapse following treatment termination.  Apparent relapse rates 
among paucibacillary patients treated with 6 months daily dapsone and monthly 
rifampicin according to the WHO Study Group recommendations24 have also been very 
satisfactory . 5.30 

Operational considerations-improving treatment allocation and delivery 

and shortening the length of treatment 

It has become increasingly clear that because of the unsatisfactory way in which skin 

smears are often taken and stained, it would be both simpler and much less hazardous to 

initially classify multibacillary and paucibacillary patients on clinical grounds . 3 1 ,32 

Similarly it would be much simpler to give all multibacillary patients a total of26 4-weekly 

treatments within a period of 3 years than to base treatment termination on achieving 

apparent smear negativity . 3 1 ,33 The results ofa study carried out in China strongly support 

such recommendations since termination of multidrug treatment after 2 years was 

followed by a steady continuing decrease in the bacterial indices . 34 Excellent results have 

also been obtained with such fixed duration treatment in the THELEP-supported trials in 
South India and other parts of the world .35 

Another important development has been the mass manufacture of blister-calendar 
packs for dispensing monthly allocations of dapsone, rifampicin and clofazimine. 36-39 
These are often made of robust triple laminated pvc polymer with aluminium foil backing 
so that they have very low moisture diffusion rates. They therefore protect the drugs from 
humidity, physical damage and dirt. They also discourage pilfering (particularly of 
rifampicin) since it is more difficult to remove large numbers of capsules and it is more 
noticeable than if they were taken from a large stock in boWes or tins .  It is believed 
calendar packs may also encourage patient compliance, and dispensing drugs in this way 
makes it possible to check at a glance how many tablets have been removed at any time . 

Future chemotherapeutic developments 

It is evident that the potent anti leprosy activity of the fluoroquinolones3 wiH enable highly 
effective multidrug regimens of much shorter duration to be designed for the treatment of 
multibacillary patients that will be considerably less vulnerable to the effects of poor 
patient compliance than standard multidrug therapy.23 Thus a recent controlled clinical 
trial showed that some 99 ·99% of the viable leprosy bacilli present in the skin lesions of 
previously untreated lepromatous patients were killed by just under I month's daily 
treatment with 400 mg ofloxacin.4o Furthermore, the excellent bioavailability of orally 
administered ofloxacin has already been demonstrated by two studies in which serum 
levels and urinary excretion were compared after giving oral and intravenous doses of the 
drug.4 1 ,42 It  therefore seems highly likely that I month's daily treatment with rifampicin 
plus ofloxacin could be at least as effective as 2 years standard multidrug treatment. A 
large multicentred trial to explore this possibility has recently been initiated.43,44 However, 
since it is  based on relapse rates following treatment termination, it  will probably be at 



308 G A Ellard 

least 4 years before the first significant results become available . Such a regimen would 
simplify treatment still further since it  could be used for all patients and so obviate the 
need to classify patients on either bacteriological or clinical grounds prior to starting 
chemotherapy. In the meantime, standard multidrug therapy based on the use of 
dapsone, rifampicin and clofazimine will remain the sheet anchor of leprosy treatment.  

Quality control of antileprosy drugs: magnitude of potential bioavailability problems, 

their importance for the treatment and control of leprosy, and the assessment of their 

bioavailability 

For details of officially recommended methods for establishing the identity and drug 
contents of dapsone, rifampicin and clofazimine formulations, appropriate pharmaco­
poeias should be consulted .45,46 Informative monographs concerning their physicochemi­
cal properties, determination and pharmacology are also available .47-49 The key issue 
considered in this Editorial is how to ensure that tablets or capsules of dapsone, 
rifampicin or clofazimine containing the correct amounts of pure drug have been 
formulated in such a way as to secure optimal oral absorption. 

DAPSONE 

Despite the millions of patients that have been treated with dapsone since it was 
introduced in the early 1 950s, there appears to be no evidence of any problems concerning 
its absorption.  Recently the completeness of the absorption of orally administered 
dapsone has been formally confirmed in a cross-over study in which healthy volunteers 
were given both oral and intravenous doses of the drug. Identical dapsone serum 
concentration curves (,Areas under the curve-AVCs') were obtained . 5o 

Daily treatment with 100 mg dapsone leads to serum and tissue concentrations that 
are over 500 times its minimal inhibitory concentration against M. feprae.51-53 As a 
consequence even substantial reductions in dapsone bioavailability should be expected to 
have only the most minimal influence on the potency of multidrug treatment, since 
dapsone's ability to inhibit and kill dapsone-sensitive rifampicin-resistant mutants of M. 
leprae would be virtually unimpaired. 19 

The occasion might of course arise when it is necessary to confirm that a given batch of 
tablets did indeed contain the requisite amount of dapsone. This could readily be done by 
crushing the tablets and extracting the dapsone with an appropriate solvent such as 
acetone, ethyl acetate or methano1.48 The identity of the dapsone and the drug content of 
the tablets could then be established using either officially recommended ultraviolet or 

ampometric titration methods45 or  alternative colorimetric, 54 thin-layer chromatographic 
(TLC),55 fluorometric,56 or high-pressure liquid chromatographic (HPLC) proceduresY 
TLC and HPLC methods have also been described for the identification and quantitation 
of impurities in dapsone preparations . 58 

RIFAMPICIN 

The study undertaken by Levy et af .59 provides clearcut evidence concerning the marked 
influence of rifampicin dosage on its bactericidal activity against M. feprae. It compared 
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the ability of single doses of 600 mg rifampicin, with that of a series of consecutive daily 
300 mg doses of the drug, to render inocula from skin biopsies of previously untreated 
lepromatous patients noninfectious for mice . Leprosy bacilli from I I  of the 1 2  patients 
treated with a single 600 mg dose of rifampicin lost their infectivity, indicating reductions 
in numbers of viable organisms of about 99 % .  By contrast bacilli from 5 of 1 7  patients 
treated with either 3-5 or 7-9 daily doses of 300 mg rifampicin retained their infectivity for 
mice . These results indicate that the bactericidal activity of a single 300-mg rifampicin 
dose must be considerably inferior to that displayed by a standard 600-mg dose, and 
provide convincing evidence that the efficacy of the WHO-recommended multidrug 
treatment would be greatly impaired if rifampicin formulations with substantially 
reduced bioavailability were used . 

The absolute bioavailability of rifampicin was demonstrated in 2 fasting subjects by 
giving simultaneous 300-mg doses of 1 4C-labelled rifampicin orally and 3H-labelled drug 
intravenously and measuring the areas under the serum concentration curves and 
cumulative urinary excretion of the 2 labels (Riess et al., cited in references 60 and 6 1 ) .  
Absorption was, however, significantly impaired i f  rifampicin was ingested with or 
shortly after a meal ( Riess, cited in references 60, 61 and 62) . 

The major route of elimination of rifampicin is by biliary excretion of the unchanged 
drug and its desacetyl metabolite . 6o Rifampicin's serum half-life and the proportion of the 
dose excreted unchanged in the urine increases steadily as individual dose sizes are 
increased from 300 to 900 mg, probably as a result of the biliary excretion route becoming 
saturated.6o Daily rifampicin treatment for periods of a week or more results in the 
induction of a hepatic enzyme which deacetylates the drug. Since deacetylrifampicin is 
rapidly eliminated in the bile and not reabsorbed,63 such induction results in significantly 
reduced rifampicin half-lives . 

Rifampicin's physicochemical properties and analytical methods for its determination 
have been reviewed.49.57.64 Rifampicin <l:apsules or tablets should be kept in tightly closed 
containers, protected from heat, light and moisture . They have a shelf-life of 4 years .2 

In the studies reported by Buniva et al . from Lepetit in Milan,65 serum rifampicin 
profiles are shown for 3 rifampicin formulations with impaired bioavailability that had 
been marketed by unlicenced manufacturers. A comparison of their peak rifampicin 
serum concentrations with those of Lepetit 's own contro l formulations suggested that 2 
had bioavailabilities of about 60% ,  while that of the 3 rd was only about 2 5 % .  If the first 2 
formulations had been used with dapsone and clofazimine for treating multibacillary 
leprosy patients, it would be anticipated that they would have resulted in suboptimal 
bactericidal activity, although they should stili have killed M. leprae faster than a 
combination of dapsone and clofazimine . However, if the 3rd formulation had been used, 
all benefit of using rifampicin would probably have been lost. In many treatment settings 
the chances of noticing a slower than normal initial response to anti leprosy chemotherapy 
would be very slight. It is also probable that the most important consequences of 
treatment with substandard rifampicin would be a higher risk of relapse after treatment 
termination. 

At the end of their paper, Buniva et al.65 described an extreme example of an 
unsatisfactory rifampicin capsule formulation that had been marketed by a non-licenced 
manufacturer, which had been brought to their attehtion because of its failure when used 
in the treatment of some leprosy patients. The capsules not only contained less than their 
stated amounts of rifampicin,  they also had a 'high level of impurity' and an excipient 
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(probably bentonite) which had previously been shown to impair rifampicin absorption.66 
Unfortunately the paper did not reveal how long this rifampicin formulation had been 
used to treat the 7 patients concerned, the clinical or bacteriological evidence for its lack of 
efficacy, or whether it had been given with other anti leprosy drugs . Similarly no 
information was provided concerning how extensively this particular rifampicin formula­
tion had been marketed, whether its manufacturers were informed about its probable 
poor bioavailability, and if they were, whether it  was then promptly withdrawn. 

Buniva et al.65 also presented evidence of the poor bioavailability of several 
'experimental' rifampicin formulations with either non-standard particle sizes, altered 
excipients or manufacturing processes . It  appears that rifampicin's  crystalline structure 

can also critically influence its bioavailability67 and that while dissolution testing can 
provide a guide as to likely bioavailability, sometimes formulations with good dissolution 
properties are found to be poorly absorbed and vice versa.68 

A recent report by Acocella from Lepetit69 described bioavailability studies on a series 
of single and combined rifampicin formulations. All the formulations containing 
rifampicin alone were shown to be satisfactory. However, I of 3 formulations containing 
rifampicin plus isoniazid was found to be unsatisfactory as were all 4 formulations 
containing rifampicin, isoniazid and pyrazinamide. Thus it appears that the difficulties of 
ensuring rifampicin's bioavailability are greatly increased when it  is given in combined 
formulations with other drugs . 

The implications of these findings for the treatment of tuberculosis with combined 
formulations of rifampicin, isoniazid and pyrazinamide of unproven bioavailability are 
serious7o-73 since even small reductions in rifampicin dosage (from 600 to 450 mg daily) are 
known to result in considerably slower sputum conversion rates.74 It should, however, be 
mentioned that satisfactory fully bioavailable combined formulations of rifampicin, 
isoniazid and pyrazinamide have been manufactured for either daily or intermittent 
tuberculosis treatment. 75,76 

Since combined rifampicin-containing formulations have so far not been marketed 
for the treatment of leprosy, it is likely that the bioavailability of the great majority of 
rifampicin formulations that have been used for its treatment has been satisfactory. 
However, if control programmes are considering purchasing large stocks of rifampicin 
from a new manufacturer in the field, they should first insist on obtaining evidence of its 
satisfactory bioavailability. 

In the studies carried out in Milan by Lepetit,65,69 the bioavailability of the rifampicin 
formulations were compared by giving 600 mg doses oftest and control capsules or tablets 
separated by at least a week to groups of 6- 1 2  healthy volunteers on an empty stomach 
using a balanced cross-over design . Serum or plasma rifampicin concentrations were 
determined over a 9- to 1 2-hour period either by a micrqbiological plate diffusion assay 
using Sarcinea lutea or by high pressure liquid chromatography.76 

In the investigations of the bioavailability of the 2 triple drug formulations referred to 
above,15 rifampicin plasma concentrations were measured by a plate diffusion method 
using Staphylococcus aureus77 and urinary concentrations of rifampicin and deacetyl­
rifampicin were determined colorimetrically after extraction into isoamyl alcohol. 78 Some 
1 4- 1 5 %  of the rifampicin doses of the standard and combined formulations were 
recovered in the urine. These findings clearly confirm the evidence obtained over a decade 
ago by Brechbiihler et aU9 at Ciba-Geigy in Basle, that colorimetric estimates of the renal 
elimination of rifampicin plus deacetylrifampicin provide a reliable and much more 
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convenient method of assessing rifampicin bioavailability than estimating areas under 
serum or plasma concentration curves . 

The kinetic studies of Brechbiihler et al. 79 also suggest that rifampicin bioavailability 
studies could be conducted using urine samples collected over just the first 8 hours 
following dosage, since 78% of the total urinary excretion occurs during this time. 
Furthermore, such studies could be carried out with the help of leprosy patients being 
treated with multidrug therapy and using the laboratory facilities and expertise readily 
available in many endemic countries . 72•73 

CLOFAZIMINE 

Unlike rifampicin, the pharmacology of clofazimine has been inadequately investigated 
and is poorly understood.24.47.8o,8 1 As a consequence it is difficult to predict the likely 
impact of using clofazimine formulations of impaired bioavailability on the efficacy of 
multidrug treatment. 

Clofazimine, which is an orange-red dye, can readily be determined in tissues and 
body fluids by a variety of colorimetric, 82,83 fluorometric,84 TLC85 and HPLC86 methods. 
Since it is extremely water-insoluble,82 ensuring satisfactory absorption of the drug is 
difficult to achieve. Initial studies of its human pharmacology suggested that it was poorly 
absorbed; over 90% of the dose being recovered from the faeces. It was then found that 
absorption could be improved if it were given in a micronized form, or in olive oil or with 
fat-rich meals (W A Vi scher, personal communication cited in reference 82) . According to 
Yawalkar and Vischer88 of Ciba-Geigy, clofazimine absorption varies appreciably from 
one patient to another and is more complete from micronized material and from oily 
preparations. When it  is given in the form of coarse crystals ,  only about 20% of the dose is 
absorbed, whereas if it is taken orally in the form of a microcrystalline suspension in an 
oil-wax base (as 'Lamprene') ,  'an absorption rate of about 70% has been achieved' . 87,88 
Presumably these estimates were based on faecal elimination studies, but details appear 
not to have been published. Since clofazimine capsules are made of gelatin, they should be 

protected from humidity and heat, and are supplied in humidity-resistant containers 
which should be closed again immediately after use. The capsules may stick together, if 
improperly stored, but remain usable. They have a shelf-life of 5 years . 88 

There are many remarkable features concerning clofazimine's pharmacology, 
including its extremely slow elimination and marked tissue accumulation which results in 
the characteristic skin pigmentation of multi bacillary patients undergoing treatment with 
the drug. Schaad-Lanyi et al. 89 gave either single 200 mg doses or 8 consecutive 50 mg 
daily doses of the drug to 1 2  volunteers and measured plasma clofazimine concentrations 
over periods of 8- 1 8  days . After giving single doses, the peak plasma clofazimine 
concentrations were achieved between 8 and 1 2  hours. They then declined bi­
exponentially, suggesting a distribution of clofazimine from the central compartment to a 
peripheral compartment, followed by a slow re-equilibration to the central compartment 
from where it was eliminated . The terminal half-life of the clofazimine after giving a single 
or 8 consecutive daily doses of the drug was about 1 0  days . 

Less than 1 % of the dose of clofazimine is eliminated in the urine as unchanged drug 
together with the 3 metabolites that have so far been identified. 83,90-92 Unless significant 
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amounts of other as yet unidentified metabolites of the drug are formed, it is therefore 
possible that the effective terminal elimination half-life of c10fazimine could be 
considerably longer than 1 0  days. Levlo has suggested a value of at least 70 days . 

The steady accumulation of the drug when ingested on a daily basis is therefore readily 
understandable and long-term treatment of both patients and experimental animals leads 
to crystals of the drug being deposited in the tissues . 82.83.93-95 

Because crystalline c10fazimine clearly cannot exert an immediate anti leprosy effect 
and because of its uneven tissue distribution, it is impossible to determine c1ofazimine's 
minimal inhibitory against M. leprae using the mouse foot-pad system. The only 
controlled clinical trial to compare the efficacy of different regimens of c10fazimine (when 
given as monotherapy) was primarily concerned with the effects of intermittency on 
antileprosy activity.96 Patients were treated for 24 weeks with 5 alternative c10fazimine 
regimens; 200 mg daily 6 days a week, or a total of 1 200 mg a month given either 3 times a 
week, weekly, fortnightly or on 2 consecutive days every month . The daily regimen 
resulted in more rapid killing of M. leprae than the 4 intermittent regimens, showing that 
increasing the average daily dose from about 43 to 1 70 mg resulted in a significantly 
enhanced therapeutic effect . Among the 4 intermittent regimens, therapeutic efficacy 
decreased as spacing between the doses was increased, despite the fact that all 4 
intermittent regimens appeared to give similar skin pigmentation. It was therefore 
suggested that the accumulated drug did not appear available to exert an antimicrobial 
effect. 

Since the mean daily dosage of c10fazimine in the WHO-recommended multidrug 
treatment is about 59 mg, it is likely that if formulations of impaired bioavailability were 
used, they would be less efficacious. The risk of encouraging eventual relapses through the 
selection of rifampicin-resistant M. leprae22 would, however, only be serious if patients 
were already infected with strains with a high level of dapsone resistance. 19 

The issue of whether or not the absorption of c10fazimine is dose-dependent has still 
not been conclusively settled. With such a water-insoluble drug it might be anticipated 
that smaller proportions of larger doses would be absorbed and that correspondingly 
greater proportions of the dose would be eliminated unchanged in the faeces. Banerjee et 
al.83 measured the c10fazimine serum concentrations of 1 7  ,patients on long-term 
treatment with the drug and found mean levels of O '5I1g/ml among those on treatment 3 
times a week with 1 00 mg c1ofazimine, and values of 0 '7 ,  1 ·0 and 1 ·4 I1g/ml when daily 
doses of 1 00, 300 or 400 mg, respectively, were given . Thus serum c10fazimine 
concentrations did not increase in proportion to the mean daily dose. By contrast, Lanyi 
and Dubois85 found peak c10fazimine plasma concentrations of 0·07 I1g/ml and 0 ' 1 6I1g/ml 
after giving single doses of 200 and 400 mg c1ofazimine, respectively, to a healthy 
volunteer. 

There have been 2 small-scale investigations of the potential dose-dependence of the 
faecal excretion of c1ofazimine. Levy90 gave single doses of 100, 300 and 600 mg 
c10fazimine to 2 volunteers. The percentages of the doses recovered in 3-day faecal 
collections were 1 1 , 8 and 1 2  from the first, and 6 1 ,  41 and 74, respectively, from the 
second volunteer. Thus while c10fazimine absorption did not appear to be dose 
dependent, it clearly differed very significantly in the 2 subjects . By contrast, Mathur et 
al .97 found that such increases in individual c10fazimine dose-size resulted in average 
3-day faecal drug recoveries increasing from 38 to 57% .  In the single healthy volunteer 
studied by Banerjee et al. 83 50% of a 300 mg dose of the drug was recovered unchanged in 
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the faeces over a period o f  I I  days. In these 2 last studies, clofazimine doses were given on 
an empty stomach. 

The subsequent plasma level study of Schaad-Lanyi et al. 89 from Ciba-Geigy showed 
that the absorption of clofazimine can be significantly enhanced if capsules are ingested 
with food, but provided no evidence concerning the proportion of the dose that is 
absorbed when the drug is taken in this way . Under field conditions it  would be 
impracticable to try to give monthly supervised clofazimine doses with food, and in any 
case this would be counterproductive since it  would interfere with the absorption of the 
key supervised rifampicin dose.6o-62 Nevertheless, it should be recommended that patients 
take their daily self-administered clofazimine doses with food. 

The bioavailability of clofazimine is clearly problematic. The single-dose plasma 
concentration protocol used by Schaad-Lanyi et al. 89 to demonstrate the impaired 
absorption of clofazimine when taken on an empty stomach could obviously be used for 
cross-over studies to compare the bioavailabilities of different clofazimine formulations. 
However, studies with much larger numbers of subjects would first be required to assess 
how sensitive such an approach would be to detecting differences in relative bioavail­
ability. Because of the minute elimination of clofazimine and its metabolites in the urine, 
the only other approach to estimating clofazimine bioavailability is on the basis of faecal 
elimination. 

Large scale cross-over studies involving the analysis of complete faecal collections 
would be a formidable undertaking. An alternative approach would be to give 50 mg daily 
doses of clofazimine together with other capsules containing a non-absorbable faecal 
marker such as chromium sesquioxide,98.99 and determine the ratios of unchanged 
cIofazimine to chromium in samples from consecutive faecal collections until they 
reached an equilibrium value . Whichever approach was used to compare the bioavail­
ability of different clofazimine formulations, it would be important to control concomi­
tant dietary intakes as closely as possible . 

Conclusion 

The treatment of leprosy with the WHO-recommended multidrug therapy would be 
seriously threatened if rifampicin formulations of impaired bioavailability were used . 
Fortunately such formulations can readily be identified using relatively simple methods. 
The consequences of treating patients with substandard cIofazimine formulations are less 
certain and the difficulties of assessing their relative bioavailability formidable . Problems 
of dapsone bioavailability have never been encountered and if they did occur they would 
be unlikely to be of significant importance . 

National Institute for Medical Research 
London NW7 lAA 
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