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INTRODUCTION

Since the last meeting of the WHQ Expert Commuttee on Leprosy (/), held in Geneva
from 17 to 24 November 1987, tremendous progress has been made in controlling the disease
worldwide, and the global picture of leprosy endemicity has been changed dramatically.

The very promising results achieved in the first ten years of implementing multidrug
therapy (MDT) led to the vision of eliminating leprosy as a public health problem by the year
2000. This was formally adopted as a goal by the World Health Assembly in 1991, in a
resotution (WHA44.9) which defined elimination as reducing the prevalence to a level below
one case per 10 000 population. The resolution declared WHO's commitment to global
elimination and urged its Member States to give 1t their full political support, and to promote
the use of all control measures ncluding MDT together with case-finding. The elimination goal
recetved enthusiastic endorsement from the governments of the leprosy-endemic countnes and
resulted in widespread political commitment. This was further reinforced by the first and
second International Conferences on the Elimination of Leprosy held, respectively, in Hanol in
Tuly 1994 and in New Delhi in October 1996. Thus, the adoption of the WHA resolution on
the elimination of leprosy represented a giant step forward in dealing with this centuries-old
scourge of mankind.

The progress made since the resolution is impressive. Currently, MDT 1s being
intensively implemented as the standard treatment in all countries or areas where leprosy is
endemic. By May 1996, more than eight million patients had been cured by the treatment and
about two million individuals had been saved from being crippled (2); the global registered
cases had declined to 940 000 (the first time in the recent history of the disease that the number
has fallen to below one million) from about 5.4 million a decade earher, and 91% of the
registered cases were being treated with MDT (3, 4).

The terms of reference of the Meeting are as follows:
(1)  toreview the global state of leprosy and the available technology for dealing with 1t;

(2)  to identify the major obstacles to reaching the goal of eliminating leprosy by the year
2000;

(3)  to make recommendations on technical and operational issues related to leprosy
elimination, and the issues likely to arise after the year 2000.
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1. GLOBAL LEPROSY SITUATION IN 1996!
1.1 Estimated cases

In the absence of precise tools to measure M. leprae infection, and considering that the
presence of the disease is determined mainly by clinical diagnosis, it is difficult to estimate precisely
the true prevalence of leprosy in the world. Estimates presented here are based on information
provided by national programme managers and are derived from registered figures, taking into
account health service coverage and MDT implementation. In some countries, such as India and
Myanmar, specialized teams have conducted population surveys in selected areas to estimate the
actual prevalence of the disease. As a result, it was found that the leprosy prevalence was two or
more times higher than the registered figures. However, these results should be extrapolated with
caution because of the extremely uneven distribution of the disease, the low specificity of clinical
examination, and the possible misidentification of inactive cases as active cases. On the other hand,
in countries where leprosy service coverage is very low, it is likely that the figures derived from
registered cases are underestimated. Despite these limitations, global estimates provide reasonable
data for priority setting and for planning intensified activities.

Estimates for 1996, indicate that there are about 1.3 million cases of leprosy in the world,
As compared with the number of registered cases, it is estimated that, during 1996, more than
330 000 leprosy cases remained undetected, of which about 50% are living in Asia. The widest
gap between registered and estimated cases is reported primarily in countries with poor health
service coverage.

1.2 Registered cases

Over the last decade, the leprosy problem has been reduced by 82% worldwide, while
between 1995 and 1996 the global prevalence rate of registered cases has decreased from 2.3 to
1.7 per 10 000 population. The number of registered cases in the world has been significantly
reduced, by 27%, between 1995 and 1996; this reduction has been observed in all endetnic
countries and regions, with the exception of Guinea, Madagascar and Sudan.

1.3 Case detection

Since 1993, the global detection of leprosy cases has slightly declined. This could reflect
the decrease in case-finding activities; improved specificity of the diagnosis; the decrease of
backlog cases; changes in the incidence of the disease; secular trends; or a combination of several
or all these factors. On the other hand, it is now clear that increases in the number of cases
detected in some countries are often related to intensified case-finding activities and the expansion
of geographical coverage, rather than to an increase in the incidence of the disease. Intensified
case-finding efforts and earlier detection of cases as a result of improved control programmes may,
to some extent, have obscured any downward trend resulting from MDT. Because the annual
detection rates are still very high in some countries or in some regions within countries, those areas
may have significant difficulty in reaching the elimination goal on time and will need special
attention.

! For 1997 information see Weekly Epidemiological Record, 6 & 13 June 1997
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1.4 Achievements with MDT

By mid-1996, more than eight million cases had been cured by the treatment. This clearly
illustrates the important progress made in a span of two years, namely an MDT coverage (the
proportion of all registered cases that are treated by MDT) of 91% at the end of the year 1996
compared to only 55% at the end of 1994, The increase in MDT coverage is a result of the
efficacy and acceptability of MDT which 1s fully standardized and of fixed duration. The number
of treatment failures or relapses remains low, far below one case per 1000 cases per year; although
rifampicin resistance has been documented when it was used as monotherapy (5), no such resistant
case has been demonstrated when rifampicin 13 used as a component of MDT,

However, taking into consideration that long duration treatment (from 6 to 24 months)
13 not always easy to implement, MDT coverage should be interpreted with caution and, whenever
possible, the coverage rate should be presented with information on treatment completion rates
analysed on a cohort basis (Point for discussion). The latest available resuits from Bangladesh,
Brazil, Indonesia and Nepal indicate that the completion rates among PB or MB leprosy ranged
from 60% to 90%.

1.5 Situation in the major endemic countries

Leprosy remains a public health problem (prevalence rate of one or more per 10 000
population) in 60 countries or areas with, the numbers of registered cases 1 16 countries
aceounting for about 90%, and five of them (India, Brazi, Indonesia, Myanmar and Nigeria)
accounting for about 80% of the leprosy problem in the world. The top 16 endemic countries have
at least one of the following characteristics: (i) the prevalence is more than one per 10 000
population, or (i1} the number of registered cases is more than 5000, or (iii) the number of newly
detected cases 18 more than 2000.
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2. EPIDEMIOLOGY
2.1 Definition of a case of leprosy

A case of leprosy is a person having one or more of the following features, and who has
yet to complete a full course of treatment (6). ‘

- hypopigmented or reddish skin lesion(s) with definite loss of sensation,

- damage to the peripheral nerves, as demonstrated by loss of sensation and
weakness of the muscles of hand, feet or face;

- positive skin smears.
(Point for discussion}

It does not include cured persons with residual disabilities. This definition has been
adopted by all countries, so that the information on prevalence can be meanmgfully interpreted and
compared.

2.2 Diagnosis of leprosy

In the pre-MDT era, the great majority of leprosy cases were diagnosed by medical officers
or specialized leprosy workers. The inaccessibility of the patients to a medical officer or a
specialized worker often led to delays in diagnosis and initiating treatment on time. Since the
introduction of MDT, many procedures have been simplified so that as many patients as possible
can be diagnosed by general health workers in the field. The expenence from many endemic
countries convincingly demonstrates that after a lirnited period of task-oriented training the health
workers at the most peripheral levels are capable of diagnosing and treating leprosy (Point for
discussion), and are playing a key role in the leprosy elimination activities.

Taking into account the actual situation in the field, the diagnosis of leprosy is commonly
based on clinical signs and symptoms. In an endemic country or area, if a person shows skin
lesion(s) consistent with leprosy with definite loss of sensation to pinprick and/or light touch,
he/she should be diagnosed as a case of leprosy. (Point for discussion: (1} inconsistent with the
traditional cardinal signs? (1) how to diagnose early lepromatous or pure neural leprosy with
these criteria? (m) need to justify testing sensation with pinprick?)

Nerve damage, mainly to peripheral nerve trunks, constitutes another feature of leprosy.
There may be loss of sensation in the skin and weakness of muscles supplied by the affected nerve.
In the absence of these signs, nerve thickening by itself, without sensory loss and/or muscle
weakness, is often not a reliable sign of leprosy (Point for discussion).

The skin-smears are useful for diagnosing true MB leprosy, and used to be fhe criterion for
classifving a case into PB and MB leprosy. However, as already pointed out by the 6th Report of
the Expert Committee, the quality of skin smears and of microscopy was probably the weakest link
in most leprosy control programmes (7). Unfortunately, even though tremendous efforts were
made and resources were spent in trying to upgrade it, the quality still remains very poor in a
majority of programumes. In-view of the current situation and the possibility of classifying leprosy
without skin smear results, the Committee might recornmend that the skin smear service may be
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utilized only if it already exists and functions adequately, otherwise there is no need to upgrade
the skin smear service except at the national or regional reference laboratory. Skn smear services
should not be a prerequisite for implementing MDT (Point for discussion: A simple
positive/negative grading is enough or continue with Ridley scale?).

It is important to remember that the diagnosis of leprosy is a very serious matter for the
individual and histher family. If there is any doubt, an immediate diagnosis should be avoided and
the individual should be categorized as “suspect,” asking him/her to report back six months later,
or to be referred to appropriate specialists so as to establish the correct diagnosis of the condition.

Because most leprosy cases are diagnosed at the peripheral level by field workers, and also
because the criterion for diagnosis is almost exclusively based on typical skin lesion(s) with definite
loss of sensation, there are concerns about the sensitivity and specificity of leprosy diagnosis under
field conditions (Peint for discussion).

2.3 Single lesion leprosy

Single lesion leprosy refers to those patients who have a single hypopigmented or reddish
skin lesion, with definite loss of sensation. On the whole, single lesion leprosy represents an
important proportion of newly diagnosed cases, although this can vary widely among countries,
ranging from between 20% and 30% in Malawi (7) to close to 60% in India (8,9), or within the
same country, from 22% in Wardha, India, to more than 80% in Madras, India. Such cases are
often detected during surveys, especially school surveys, while in Malawi the vast majonity of thege
patients were self-reporting. Although the definition of single lesion leprosy is straightforward, it
remaing unclear whether it is applied consistently to the same clinical condition in different
countries,

While the results of a questionnaire survey from eight countries (including India) provide
no evidence to suggest that the proportion of single lesion leprosy among newly detected cases 1s
increasing (WHO/LEP, unpublished data), earlier information revealed an increase in single lesion
leprosy in India (0, //). Besides the concern about the specificity of the diagnosis, various
operational factors may be at work, such as targets and incentives which unduly enhance the
enthusiasm of health workers for making a diagnosis. In Malawi, about three quarters of single
lesions which were suspected by paramedical workers were confirmed as cases of leprosy by a
combination of careful clinical examination by a medical officer and histopathological examination.
Nonetheless, the specificity of the diagnosis for single lesion leprosy in some countries, where a
stgnificant number of such cases are bewng detected, remains uncertain (Point for discussion).

With few exceptions (12), single lesion leprosy can safely be classified as paucibacillary
leprosy. Because the lesions disappeared earlier with MDT in single leston cases than in multiple
leston paucibacitlary cases (13), and since reports demonstrate that 74% (74) to 93% (Central
Leprosy Teaching & Research Institute, Chengalpattu, India, unpublished data) of single lesion
cases were self-healed, this strongly suggests that such cases can be cured by a limited amount of
chemotherapy. The preliminary results of the multicentre field trial which tested the efficacy of a
single-dose combined regimen, 1.e. rifampicin (600mg), ofloxacin (400mg) and minocychne
(100mg), are encouraging and suggest that this could be ##e treatment for single lesion leprosy if
a low relapse rate is confirmed by additional information (Point for discussion).
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2.4 Clinical classification for control programmes

The WHO Study Group on Chemotherapy of Leprosy for Control Programimes classified
leprosy as multibacillary (MB) and paucibacillary (PB) according to the degree of skin-smear
positivity (15). It was essentially an operational classification to serve as a basis for chemotherapy
for the two different categories. MB leprosy included polar lepromatous (LL), borderline-
lepromatous (BL), and mid-borderline (BB) cases in the Ridley-Jopling classification, with a
bacteriological index of 22 at any site in the initial skin smears. PB leprosy inchuded
indeterminate (I), polar tuberculoid (TT) and borderlne tuberculoid (BT) in the Ridley-Jopling
clagsification, with a bacteriological index of <2 at all sites in the initial skin smears. The Expert
Committee on Leprosy at its 6th Meeting endorsed the principles upon which this classification is
based, with the modification that all smear-positive cases should be classified as MB leprosy for
the purpose of MDT programmes (7). A few years later, the Second WHO Study Group on
Chemotherapy of Leprosy concluded that approaches based on clinical classification may be
required where reliable facilities for the bacteriological examination of skin smears are not
available, and it recommended that, when classification is in doubt, the patient should be treated
as having MB leprosy (16).

Because skin-smear services are not always available, and also because the reliability of its
results is often doubtful, more and more programmes base their classification on clinical criteria.
The criteria are different from programme to programme, but the essential feature is based on the
number of lesions, especially the skin lesions (/7), or on the number of body areas affected (78).
The assumption is essentially that the protective immunity is inversely correlated with the number
of lesions or the mumber of body areas affected and, therefore, the MB cases have a significantly
greater number of lesions or number of body areas affected than the PB cases. Based on available
information, and taking into account that single lesion leprosy may be cured by regimen other than
the standard MDT, the Committee might recommend classifying the patients into three groups:
(a) single lesion: leprosy (SL leprosy), (b) 2 to 5 lesions leprosy (PB leprosy); and (¢) more than
5 lesions leprosy (MB leprosy) (Point for discussion).

2.5 Prevalence trends

The point prevalence rate is defined as the number of cases registered for chemotherapy
at 4 given point in time among the population in which the cases have occurred (79, 20). - This
indicator reflects the magnitude of the problem and helps in planmng and evaluating control
measures,

Several factors affect the calculation of point prevalence rate: (i) the denomunator is
exaggerated by the assumption that the whole population is covered by the programme, which is
very often not the case; (ii) the numerator is influenced by the hidden prevalence, the duration of
treatment, the PB/MB ratio, the defaulter rate, and regularity in updating the treatment
registrations, :

During the first few years of implementing MDT, the prevalence rate declined rapidly; a
significant part of this reduction may be attributed to the updating of registration files alone. Since
the majority of backlog cases have been cured, the prevalence rate has approached the case
detection rate or has fallen even lower. The latter phenomenon is due to the fact that the
prevalence is at a given point in time, whereas the detection rate is for a certain period of time;
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therefore, the numerator for calculating the detection rate may be greater than that used in
calculating the prevalence rate. When this happens, additional indicators should be considered for
assessing the magnitude of the problem and for planning the control measures (Point for
discussion).

In spite of these constramts, the point prevalence rate is relatively easy to collect and should
remain one of the most important elimination indicators. However, it could be more informative
in assessing the progress towards elimination if the prevalence trend over a period of time, say,
during the last 5 to 10 years, is analysed (Point for discussion).

2.6 “Hidden” prevalence

In some areas of endemic countries, in particular where there is no health infrastructure to
deliver MDT services or where the MDT services are not operating properly, certain numbers of
patients have not been detected and therefore the magmitude of the problem is underestimated.
This has been demonstrated by the results of five different Leprosy Elimination Campaign projects
in Cambodia, Indonesia, Nepal, Nigeria, and Philippines, where 1629 new cases were detected by
the three-month campaigns in 1996, whereas only 575 new cases were detected from the same
areas in the whole of 1995 (WHO/LEP, unpublished data). In other words, more than twice the
number of new cases were detected within the short period of 3-4 months than the number
detected during the previous year. Therefore, special initiatives are needed by health services for
detecting patients who otherwise cannot be reached by routine health care delivery systems.
(Point for discussion: How to narrow the gap between known and actual prevalence?)

2.7 Detection trends and incidence

The detection rate is defined by the number of new cases detected during a year divided
by the population in which the cases have occurred. Because it 13 extremely difficult to estimate
true incidence rates, detection trends represent an important indicator for estimating the status of
transmission within communities, even though they are greatly influenced by the type and intensity
of case-finding activities. As in the calculation of the prevalence rate, there are certain difficulties
in clearly defining the numerator and denominator for calculating the detection rate,

From both an academic and an epidemiological point of view, it is desirable to know the
true incidence rate of leprosy in a given population, because it reflects the current nisk of
developing leprosy and the transmission pattern of Mycobacterium leprae infection during previous
years. The numerator should include all patients who have any clinical sign that may be attributed
to leprosy, including early leprosy. Technically, early leprosy is difficult to define and is detected
mainly through active case-finding methods. Furthermore, it is well known that a high proportion
of early leprosy may seltf-heal, so calculating incidence rates on such a broad definition may create
confusion when planning control measures, and may lead to unnecessary emphasis on active case-
finding (Point for discussion).

2.8 Subclinical infection

Over the past 25 years, several immunological tests have suggested that infection with
M. leprae is far more common than is evidenced by cases of overt disease. Factors that mnfluence
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the occurrence of disease among individuals infected with M. leprae may differ from those that
influence the occurrence of infection itself. More specific and sensitive immunological tools for
studying infection and the occurrence of disease among infected individuals would permit more
reliable assessment of the risk factors for infection and disease.

2.9 Extra-human reservours

While the human being is considered the major host and reservoir of the leprosy bacillus,
other sources, including armadillo, chimpanzee and mangabey monkey, have been incriminated as
reservoirs of infection. However, the epidemiological significance of these findings is unknown
but is likely to be very limited.

2.10 Contact surveillance

Household contacts of leprosy patients are at significantly greater risk of being infected
than non-household contacts. Thus, contacts of newly diagnosed cases should be examined for
evidence of leprosy (Point for discussion: Is this necessary?). They should then be educated on
the early signs of the disease and requested to return if any suspect skin, motor, sensory or other
lesions occur. Chemoprophylaxis with any of the antileprosy drugs is not recommended for
contacts of leprosy patients in leprosy control programmes, in view of operational complexities and
poor cost-effectiveness. (Point for discussion: Who should be the targets for BCG vaccination
of even revaccination?)

2.11 Changing profile of new cases

Advanced clinical manifestations, strongly bacilliferous MB cases and serious complications
are becoming rare among newly detected cases. If a programme is performing well, due to early
case-finding and increased awareness of the community, the proportion of child cases under the
age of 15 and the proportion of patients with grade-2 disabilities among new cases will, in theory,
decrease, whereas the proportion of MB cases might increase (/9) (Point for discussion: Why
should MB proportion increase?). After comparing the latest results (1995) with the earliest
available results (very often between 1985 to 1987) from 20 countries, it is noted that while the
proportion of child cases has increased by 4.9%, the proportion of grade-2 disabilities has
decreased by 7.4%, and the proportion of MB cases has increased by 12.4%. Of course, an
unknown proportion of the increase in the MB rate could be attributed to the changes of MB
definition in 1988 (1) and again in 1994 (16).

2.12 Impact of HIV epidemic

Unlike tuberculosis, the general consensus is that there is no clear evidence suggesting an
association between IV infection and leprosy (24, 22). One possible explanation is that the HIV-
positive subjects do not survive long enough in a status of severe immuno-suppression to allow
the development of leprosy. Although most investigators believe that the clinical manifestations
and the frequency of relapses do not differ significantly between HIV-negative and HIV-positive
leprosy patients, additional information is needed as there are reports suggesting a significant
increase of type 1 reaction and neuritis among HIV-positive MB leprosy cases.
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2.13 Impact of BCG vaccination

Protection against leprosy by BCG vaccination was demonstrated in five large field trials
conducted in India, Malawi, Myanmar, Papua New Guinea and Uganda, although the protective
effect varied from 20-30% in Myanmar and India to 80% in Uganda. The observed protective
effect of BCG was significantly greater among individuals vaccinated at below 135 years of age in
some studies. While most investigators think that the effect was primarily against PB leprosy,
more detailed analysis suggested that the protection against MB was similar (23). The results of
two vaccine trials conducted recently in Malawi and Venezuela are now available. A protective
effect of around 50% against leprosy by BCG was confirmed in both trials, and second or repeated
doses of BCG offered additional protection (24, 25). However, the addition of killed AL leprae did
not improve the protection afforded by BCG vaccination in both trials.

More information is needed before it can be clearly determined whether the decline of
leprosy incidence observed in certain populations can be attributed, at least parily, to the
widespread application of BCG. (Peint for discussion: (1) justification to advocate BCG
revaccination for leprosy control; (i) potential risk of revaccination; (iii) who are the targets for
revaccination? and 1v. cost-effectiveness of revaccination)

2.14 Disability burden

While disability (grade-2) is an important measure in evaluating the extent of leprosy in the
community and the impact of control measures, reliable figures are scarce and not easy to interpret.
Before the widespread application of MDT, several cross-sectional studies reported that the
proportion of patients with disabilities at a given point of time ranged from 9% to 57%. Almost
all studies show that the risk is higher for males and for multibacillary patients, and the risk
increases with age and duration of the disease. Based on the results of a limited number of surveys,
and taking into consideration the proportion of patients who are already disabled at the time of
diagnosis, it is estimated that the crude disability attack rate ranges between 10 to 30 per 1000
person-years before MDT. Available information (2) shows that MDT interventions have
significantly reduced the risk of disability to 1 to 5 per 1000 person-years, indicating that the
application of MDT has prevented between 50% to 98% of disabilities due to leprosy. The
reduction in the incidence of disabilities can be explained by the efficacy of MDT, the early
diagnosis of the disease, the reduction in the incidence of leprosy reactions, and by operational
factors such as improvement in management of cases. Based on all available information from
national leprosy control programmes, it is estimated that, currently, the prevalence of individuals
living with visible disabilities due to leprosy is between 1.5 and 2 million. In addition, since its
introduction, it is estimated that MDT intervention has so far prevented about two muillion persons
from suffering new disabilities attributable to leprosy.

2.15 Simulation modelling

Simulation models of leprosy are currently under development which are based on
epidemiological assumptions taken from various data sets. These models may be useful to predict
the effects of different interventions on the trends in the disease incidence and prevalence, including
the best and worst scenarios. Early results suggest that the decline in incidence associated with
cutrent interventions may be more gradual than had been previously expected. However, further
work needs to be done to validate this approach.
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2.16 Lepromin

The Mitsuda lepromin reaction is presumed to be an indicator of the ability of the host to
mount a cell-mediated response to M. leprae. However, its usefulness in diagnosis, classification
and as a marker of protective immunity to identify at-risk individuals is not clear. The Committee
proposed that the use of lepromin be limited to research purposes, and lepromin conversion may
be considered as one of the indicators to test products developed for prophylactic use, such as new
antileprosy vaccines. (Point for discussion)
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3. CHEMOTHERAPY
3.1 Currently available drugs: antibacterial activity and toxicity
3.1.1 Dapsone

Dapsone is inexpensive and relatively nontoxic in the doses used (i.e. 100 mg daily),
although delayed hypersensitivity reactions and less commonly agranulocytosis has been
occasionally reported. Mild haemolytic anaemia is common following treatment with the drug, but
severe haemolytic anaemia is rare except in patients with glucose-6-phosphate dehydrogenase
deficiency. When given in a dosage of 100 mg daily, dapsone is weakly bactericidal against
M. leprae. Such a dosage results in peak serum levels that exceed the minimum inhibitory
concentration (MIC) of dapsone against M. leprae by a factor of about 500. Experiments with
nude tmice have recently demonstrated that daily treatment with the combination dapsone plus
clofazimine for 12 weeks killed >99.999% of viable M. leprae (26), a degree of activity much
greater than had been expected. This observation has been confirmed in a clinical trial, in which
a one-month administration of the dapsone-clofazimine components of the MDT regimen for MB
leprosy displayed sigmficant bactericidal activity against M. leprae in the great majority of
lepromatous cases, and the organisms from 4 of the 10 patients treated with this combination had
lost their infectivity to the footpad of normal mice (27).

3.1.2 Rifampicin

Rifampicin is by far the most effective bactericidal drug against M. leprae. Its activity is
greater than that of any single or combination of the other antileprosy drugs (26, 27), and it will
continue to play a key role n the treatment of leprosy. Rifampicin given as a monthly dose of
600 mg is highly bactericidal against M. leprae and is almost as effective as daily rifampicin. The
toxicity of the drug is related to the dosage and the interval between doses. The standard dose of
600 mg monthly in MDT regimens has proved relatively nontoxic, although renal failure,
thrombocytopenia, mfluenza-like syndrome and hepatitis have been occasionally reported.

3.1.3 Clofazimine

In the dosage employed in the MDT regimen for MB leprosy, clofazimine is virtually
nontoxic. Pigmentation of the skin, particularly within skin lesions, is common but it clears
completely after treatment has been discontinued. The higher dosages, e.g. 200-300 mg per day,
of clofazimine sometimes used for the control of leprosy reactions may occasionally produce severe
gastrointestinal side-effects. A recent study found that when the drug was admimstered in a
dosage of 1200 mg once-monthly, the anti-M. leprae effects were comparable to those obtained
with the standard dosage of clofazimine (300 mg once-monthly plus 50 mg daily) in the MDT
regimen (28), suggesting that the total dosage of clofazimine could be reduced and could be
administered once monthly, but its potential gastrointestinal side-effects give cause for concemn.

3.1.4 Fluoroguinolones

Although a large number of fluoroquinolones have been developed, some such as
ciprofloxacin are mactive against M. leprae; among those which are of most interest is ofloxacin.
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The results of clinical trials have indicated that its optimal dosage for the treatment of leprosy is
400 mg daily (29). While a single dose of ofloxacin displayed a modest bactericidal effect against
M. leprae, 22 doses killed 99.99% of the viable M. leprae in lepromatous patients. Side-effects
include nausea, diarrhoea and other gastrointestinal complaints, and a variety of central nervous
system complaints including insomnia, headaches, dizziness, nervousness and hallucinations. Most
of the side-effects do not require discontinuing ofloxacin treatment, and serious problems are rare.

All experiments have demonstrated that, on a weight-to-weight basis, sparfloxacin is more
active than ofloxacin against M. leprae (30, 31, 32). However, there is-as yet no evidence that
sparfloxacin is more effective than ofloxacin in the treatment of leprosy (33).

3.1.5 Minocycline

Minocycline is the only member of the tetracycline group of antibiotics that has significant
bactericidal activity against M. Jeprae. Its bactericidal activity against M. leprae is greater than
that of clarithromycin, but much less than that of rifampicin (34). The standard dose is 100 mg
daily, which gives a peak serum level that exceeds the MIC of minocycline against M. leprae by
a factor of 10-20, and has shown promising bactericidal activity in lepromatous patients (35, 36),
Side-effects include discolouration of teeth in infants and children, occasional pigmentation of the
skin and mucous membranes, various gastrointestinal symptoms and central nervous system
complaints, including dizziness and unsteadiness. Minocycline is most commonly used for the
long-term treatment of acne, indicating that in general it is well tolerated; however, a few but
serious side-effects such as autoimmune hepatitis and lupus erythematosus-like syndrome have
been reported recently (37).

3.1.6 Clarithromycin

Clarithromyein is the only macrolide which displays significant bactericidal effect against
M. leprae in.mice (34) and in humans (35). In lepromatous patients, daily administration of
500 mg of clarithromyein killed 99% of viable M. leprae within 28 days, and >99.9% by 56 days.
The most common side-effect is gastrointestinal irritation, including nausea, vomiting and
diarrhoea, and proved particularly common when clarithromycin was given at a dose of 2000 mg

(27).
3.2 Standard MDT regimens

One of the major differences between MDT and dapsone monotherapy is that the duration
of treatment by MDT is limited. Due to lack of experience when the WHO Study Group met in
1981, the Group recommended that the duration of MDT for MB leprosy should be given for at
least two years and preferably be continued, whenever possible, up to skin-smear negativity (15).
Because most data on the effects of fixed duration MDT for MB leprosy, i.e. 24 months regardless
of skin-smear results, are favourable, the WHO Study Group recommended, at its second meeting
(1994), that all MB patients should be treated by MDT for 24 months (16).

For adults, the recommended standard regimen for MB leprosy is:
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. rifampicin: 600 mg once a month, supervised;
. dapsone: 100 mg daily, self-admimstered;
. clofazimine: 300 mg once a month, supervised, and
50 mg daily, self-administerad.
Duration: 24 months.

For adults, the recommended standard regimen for PB leprosy is:

. rifampicin:; 600 mg once a month, supervised,
. dapsone: 100 mg daily, self-administered:
Duration: 6 months.

MB patients should complete 24 monthly doses within a 36-month period and PB patients
6 monthly doses within a 9-month period. (Point for discussion: Can it be simply stated that MB
patients should complete 24 doses within a minimum period of 24 months and PB patients 6 doses
within a minimum period of 6 months?)

3.3 Shortening duration of MDT regimen for MB leprosy

From the operational point of view, the duration of MDT for MB leprosy is still very long,
which seriously affects the implementation of MDT among patients living in difficult-to-access
areas or belonging to special sub-populations. It would accelerate the elimination process if the
duration of MDT could be further shortened without significantly compromuising the efficacy of the
treatment.

When the Study Group designed the MDT regimens, MB leprosy referred to those patients
who had a BI of 22 at any site in the initial skin smears (/5). Since then, the MB leprosy
classification has been expanded to all smear-positive patients (/), and has also included all patients
whose classification is in doubt (/6). Today, among the newly detected cases, the skin-smear
positive patients only represent 13% of the total number of leprosy patients, and 48% of those
classified as MB leprosy (38). Because the bacterial loads of the majority of MB patients currently
classified are smaller than those in the past, consequently the overall requirements of chemotherapy
for MB leprosy may also be smaller.

It is well known that, even before chemotherapy, the majority (between 90% and 99%) of
leprosy bacilli n an MB patient are dead (27, 29, 35, 39, 40), and only those viable organisms are
affected by MDT. Hence, the appropriate duration of MDT for MB leprosy is dependant upon the
necessary time of treatment that substantially reduces the size of the viable bacterial population to
an extent which will: a) minimize relapse due to drug-susceptible organisms after stopping
treatment; and b) completely eliminate rifampicin-resistant mutants before stopping treatment.
Because rifampicin is by far the most powerful bactericidal drug against M. leprae (26,27), and
more than 99.999% (which is the limit of detectability by current technology) of viable organisms
are killed by three monthly doses of rifampicin administration (26), one may assume that the
elimination of drug-susceptible organisms is almost entirely due to the bactericidal effect of the
initial few doses of rifampicin. The major role of the dapsone-clofazimine component in MDT 1s
to ensure the elimination of rifampicin-resistant mutants from the bactenial population.
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3.3.1 New information on bactericidal effect of the dapsone-clofazimine component in the MDT
regimen

All attempts to select rifampicin-resistant mutants in nude mice experiments have failed
(Grosset, J.H., unpublished data), thus the frequency of the spontaneously occurring rifampicin-
resistant mutants remains unclear, but it must be lower than 107, Because an untreated, advanced
lepromatous patient may begin treatment with no more than 10" viable M. leprae (41), the total
number of nfampicin-resistant mutants is estimated to be no greater than 10* organisms in such a
patient. The results from both nude mouse experiments (26) and a clinical trial (27) have
demonstrated that the bactericidal effect of the dapsone-clofazimine component was significantly
greater than expected; three months of treatment killed more than 99.999% of viable M. leprae,
suggesting that the rifampicin-resistant mutants in an untreated lepromatous patient are likely to
be eliminated by 3 to 6 months of treatment with the dapsone-clofazimine component in MDT
regimen. '

3.3.2 Clinical trials in comparing the therapeutic effects between standard and shorter duration
of MDT regimen

The possibility for further shortening the duration of MDT is being evaluated in the
ongoing rifampicin-ofloxacin field trial, which is a multicentre, double-blind trial organized by the
THEMYC Steering Committee. Patients were randomized into four groups and treated,
respectively, with 24 months of standard WHO-MDT (as positive control), 12 months of WHO-
MDT, 12 months of WHO-MDT plus ofloxacin 400 mg daily during the initial four weeks, and
rifampicin 600 mg plus ofloxacin 400 mg daily for four weeks. Each tested group has about 500
MB cases. After three to five years of follow-up from intake (or, two to four years of follow-up
after stopping treatment with any of the three shorter tested regimens), so far not a single relapse
has been detected in the trial, suggesting that all three tested regimens are as effective as that of
the 24 months of standard WHO-MDT regimen.

The efficacy of standard and shorter durations of MDT has also been compared in clinical
trials by others. In Malawi, 305 MB cases (the highest BIs at intake were 4 or more in 208 or
68.2% of patients) were randomly alfocated into two groups and treated, respectively, with 18 or
30 months of MDT (42). After stopping treatment, the mean duration of follow-up was three
years, with a maxiroum of sx years. In both groups, the BI continued to fall after stopping MDT.
Though the cumulative probabilities of remaining skin-smear positive were significantly higher
among patients receiving only the 18 monthly doses of MDT, the BI of both groups fell to 0 by
60 months of follow-up. No relapse was observed in either treatment group and the percentage
of patients who developed new disabilities during the trial period was similar in both groups. It
was concluded that 18 monthly doses of MDT taken within 24 months may be sufficient for the
treatment of MB leprosy,

3.3.3 Effecis of incomplete treatment with MDT regimen

Information on the clinical and bacteriological progress of defaulted cases may shed some
hight on the efficacy of MDT with duration shorter than the standard one. In one study (43), 56
untreated BL or LL patients with an initial BI of 4 to 6+ were treated with a slightly modified
regimen from the standard one (100 mg of clofazimine was given on alternate days without the
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monthly dose). 37 of these patients defaulted at varying periods after starting treatment., Of these
the investigators were able to retrieve 17 patients one to four years after stopping treatment, of
whom 1[5 had no history of taking any treatment after defaulting. Six patients had taken the
treatment for 12 to 18 months before stopping, and in all these cases clinical and bacteriological
worsening was observed, while the other nine patients who bad received 24-44 monthly doses of
modified MDT showed the same results as those who continued treatment up to skin smear
negativity. The outcomes were more promising in another study (44), out of 301 defaulters, 41 MB
cases were retnieved and had not taken treatment elsewhere. These patients had been treated with
MDT for an average duration of 7 months (3-13 months) before defaulting. At the time the
patients were retrieved, from between one and over six years after stopping MDT, all 41 patients
showed clinical improvement. 29 (71%) were skin-smear negative at the time of retrieval and only
5 (12%) showed the same Bls as before MDT. In a separate study, 294 MB defaulters (all were
skin-smear positive at the beginning of MDT) were examined by the time they were retrieved: 11

(10.4%) of the 139 cases that had been treated with 12 months of MDT or less, and 6 (6.3%) of
the 93 cases that had been treated with 13 to 23 months of MDT were still skin-smear positive;

whereas, as positive control, among 761 cases that had been treated with 24 months of MDT, 28

(3.7%) of them were still skin-smear positive at 3.5 years after stopping treatment. Because the
mean intervals between defaulting (or completion of MDT) and retrieving {or re-examining) of the
three groups varied widely, if the skin-smear positive rates were expressed In person-years
(confidence limits) between starting MDT and retrieving (or re-examining), they were,

respectively, 1.04 (0.44 and 1.64), 0.83 (0.15 and 1.53) and 1.06 (0.68 and 1 44) per 100 patient-

years (38). In other words, although the duration of previous MDT treatment varied considerably
among the three groups, m terms of slan-smear positive rate the clinical situation was virtually the
same by the time of retrieving or re-examining,

Of course, as almost all the information about the defauviters is collected from the field
programmes, it should be recognized that the records are often incomplete, the sample size is
relatively small, the pretreatment characteristics of the patients between the groups may not be
comparable, and the duration of MDT and intervals between stopping MDT and retrieval vary
widely.

Based on this information, it is possible to propose that the duration of the current MDT
regimen for MB leprosy could be further shortened to significantly less than 24 months without
increasing the risk of developing rifampicin-resistance. The Committee might recommend
shortening the duration of MDT regimen for MB leprosy to 12 months (Point for discussion:
(1) Justification in further shortening the duration to 12 months? (i1) Need for surveillance after
stopping treatment? for how long?)

3.4 Flexible MDT delivery system

The most common reason for default is the rigidity of guidelines for MDT delivery, which
demand monthly attendance on fixed-days at the leprosy climics. Once a patient misses a few
doses, he/she abandons further treatment and becomes a defaulter. The rigidity in directly
supervising the monthly component of MDT drugs was understandable i the early years of MDT
implementation. However, over the last 15 years, more than eight million patients have been cured
and relapse rates are exceptionally low, even when MDT has been delivered by a relatively weak
health infrastructure. In other words, MDT has proved to be a robust regimen, maintaining its
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efficacy even if taken irregularly and for significantly less than the originally recommended
durations.. In order to diagnose and treat every patient who needs treatment with MDT, the
delivery system must become flexible, adapting to the needs of the individual patient. Almost every
patient who self-reports for diagnosis and treatment should be considered as sufficiently motivated
to take full responsibility for his or her own care, provided he or she is given appropriate
information and guidance regarding the dosage, rhythm and necessary duration of treatment, and
18 advised to report any untoward signs/symptoms promptly. This will help in making MDT
available and easily accessible even to those who live in difficult-to-access areas, to the great
benefit of both the patients and the health service personnel (Point for discussion: (i) Sufficiently
justified to abandon the supervision strategy for self-reporters? (i) What to do if the patients are
not self-reporters?)

3.5 Alternative regimens

The availability of potent new drugs, notably ofloxacin, clarithromycin and minocycline
(16), offers the potential to increase the effectiveness and possibly to shorten the duration of
antileprosy chemotherapy, and makes possible the formulation of various newer generations of
MDT regimens.

3.5.1 Regimen for single lesion PE

There is some evidence to suggest that single lesion leprosy is a clinical entity and may be
cured by a limited amount of chemotherapy (see 2.3), so a separate regimen for these patients is
needed. The efficacy of a single dose of drug combination consisting of rifampicin 600 mg,
ofloxacin 400 mg and minocycline 100 mg (ROM) for the treatment of single-lesion PB leprosy
has been proved in a multicentre, double-blind field trial in India (45). 1483 patients with a single
skin lesion PB leprosy were randomly allocated to two groups (study and control), treated
respectively with a single dose of ROM or six-month WHQ-MDT for PB leprosy. After the six-
month treatment and 12-month follow-up, the treatment failure rate was identical, 0.9%, for both
groups; the adverse effects and leprosy reactions in patients treated with a single dose ROM were
mild and rare, and did not differ significantly from those treated with WHO-MDT. Marked
improvement was observed in 392 (57.3%) of the 684 patients treated with WHO-MDT, and in
361 (51.8%) of the 697 patients treated with ROM, while the completely cured rate was 54.7%
In patients treated with WHO-MDT but only 46.9% in patients with ROM; both parameters in the
ROM group were significantly lower than those in the WHO-MDT group. Ailthough a single dose
ROM was marginally less effective, in terms of clinical improvement, than the six-month MDT, the
operational advantages of a single dose treatment over the six-month treatment are enormous,
especially when it is taken into account that, in some countries like India, more than 50% of newly
detected cases belong to this category. The Committee might recommend that a single dose ROM
15 the acceptable and cost-effective alternative regimen for the treatment of single lesion PB
leprosy. (Points for discussion: (i) Can this be recommended? (if) Is it justified to organize a trial
with a single dose ROM for multiple lesions PB leprosy? )

3.5.2 Four-week supervised regimen

For those patients who live in remote or inaccessible areas and who are unable fo attend
monthly supervised treatment, a highly intensive, fully supervised, short-course daily regimen might
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represent a solution. Currently, a regimen consisting of 600 mg rifampicin plus 400 mg of
ofloxacin, both given dally for 4 weeks, is being evaluated in a multicentre field trial as a treatment
for both MB and PB leprosy (Points for discussion: (i) For treatment of patients living in
inaccessible areas, do we need an operational solution or a technical solution? (ii) Feasibility of
introducing a fully supervised, short-course daily regimen in inaccessible areas).

3.5.3 Fully supervised intermittent regimens

A fully-supervisable regimen with flexible intervals between doses could be helpful in
certain populations/areas where the standard WHO/MDT may be difficult to apply (Points for
discussion: (1) How flexible can be the interval between doses? (i) Why the intervals need to be
flexible if the treatment is supervised by non-medical persormel? (i) No such trial has been
organized yet). The efficacy of intermittent administration of ROM, with 3 or 6 months of
treatment for PB and 12 or 24 months for MB, is also being evaluated in three countries. To date,
all the trials are progressing smoothly, and the regimens are well tolerated. Because the major
indicator in assessing the effectiveness of these regimens is the relapse rate, the results will only
be available a few years from now.

3.5.4 Immunotherapy along with chemotherapy

A number of immunotherapy studies are in progress, but there are, as yet, insufficient data
available to indicate the role of immunotherapy in the treatment of leprosy. The Committee
endorses the conclusion of the Study Group (1994) that immunotherapy is unlikely to play a
significant role in leprosy control programmes. (Point for discussion: What are the possible
advantages and disadvantages of immunotherapy?)

3.5.5 Others

Certain light-skinned patients, who find clofazimine difficult to accept because of the skin
colouration 1t causes, require a safe and effective alternative. Special regimens are required for
individual pabents who cannot benefit from nfampicin because of allergy or inter-current diseases
such as chronic hepatitis or whose M. leprae are resistant to rifampicin.

It is important to point out that all the alternative regimens are still in an investigational
stage, so It 1s premature to apply any of the regimens in routine control programmes before the
final results are available. However, there are exceptions for MB patients who do not accept
clofazimine or cannot benefit from rifampicin, For patients who do not accept clofazimine, while
the Second Study Group recommended using daily ofloxacin 400 mg or minocycline 100 mg as
an alternative to clofazuuine (16), the Committee suggests that they can also be treated by monthly
administration of a combination consisting of 600 mg of rifampicin, 400 mg of ofloxacin and
100 mg of minocycline (ROM) for 24 months. Patients harbouring rifampicin-resistant M. leprae
are very often also resistant to dapsone (3) and the treatment depends almost entirely on
clofazimine. Because daily treatment with the combination of clarithromycin-minocycline, with
or without ofloxacin, shows promising bactericidal activity against M. leprae in mice (26) and in
patientts (27), MB patients who cannot benefit from rifampicin may be treated on a daily basis by
clofazimine in combination with two or three new drugs. The Committee recommends the
following regimen for adults: daily administration of 50 mg of clofazimine, together with 400 mg
of ofloxacin and 100 mg of minocycline for 6 months; followed by daily administration of 50 mg
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of clofazimine, together with 100 mg of minocycline or 400 mg of ofloxacin for an additional
18 months (Point for discussion: No need to continue the treatment until skin-smears negative?).

3.6 Drug resistance

MDT was developed mainly because of the widespread emergence of dapsone resistance,
and the regimens were designed on the principle that they would be effective against all the strains
of M. leprae regardless of their susceptibility to dapsone (73). This assumption has been
unequivocally proved by the success of treating several million patients in the field. Hence,
whether the global prevalence of dapsone resistance is increasing or declining is virtually irrelevant
to the strategy of eliminating leprosy. (Point of discussion)

However, rifampicin is by far the most bactericidal drug against M. leprae, and will still be
the backbone of the MDT regimens in the foreseeable future (26,27). Consequently, all efforts
should be mace to prevent the emergence of rifampicin-resistant leprosy. Fortunately, the relapse
rate after MDT is very low, and up to now no rifampicin-resistant case has been detected among
patients relapsing after MDT. However, it is unclear to what extent the magnitude of rifampicin-
resistant leprosy has been underestimated because, for technical and financial reasons, the
nifampicin-susceptibility test has been performed in only a few research laboratories. To improve
the surveillance of rifampicin-resistance, it may be useful to establish the genetic method for rapid
detection of rifampicin-resistant strains (46) at certain regional reference centres. (Points for
discussion: (i) the need, (ii) rehability; and (i) feasibility).

No new information on clofazimine-resistant leprosy is available since the last meeting of
the Expert Committee. No confirmed cases of clofazimine resistance have been reported.

3.7 Relapse

Since more than eight millton leprosy patients have been cured by MDT, it is unavoidable
that certain patients have relapsed after MDT, therefore questions arise concerning the magnitude
of relapse and the drug susceptibility status of the relapsed cases.

In a questionnaire survey organized by WHO, 467 relapses were reported among 92 194
MB cases and 625 relapses among 158 182 PB cases, with an overall relapse rate of 0.23 and 0.15
per 100 patient-years for MB and PB respectively (47). In another questionnaire survey, 67
relapses were diagnosed among 20 141 MB cases and 306 relapses among 51 553 PB cases, the
cumulative risk of relapse being 0.77% for MB and 1.07% for PB leprosy at the end of nine years
after stopping MDT (47). Similar results have been obtained from several routine leprosy control
programme and research projects (44, 48), indicating that after completion of MDT the overall
relapse rates are very low - about 0.1% annually, which is at least 10 times less than that observed
with dapsone monotherapy. In MB leprosy, 50% of relapses occurred within the first three years
after stopping MDT, and 75% within 6 years; the corresponding figures among PB patients were
2.5 and 5 years respectively (47).

However, a small study at the Institut Marchoux, Bamako, Mali, in which only 75 MB
cases were involved (49), showed that the relapse rate was astonishingly high. All of these patients
were treated with 2-year fixed duration MDT and were followed up regularly for relapse. Forty-
four (58.7%) patients completed the full course of treatment, and of these only 35 could be
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followed at least once, one year after stopping treatment (50). Relapse was defined as: a) an
increase in the BI by »2+ over the previous value from any single site of old lesions, and b) the
occurrence of definite new Jesion(s) which demonstrated a higher BI than any pre-existing lesion,
After a mean duration of 72.7£17.3 months of follow-up per patient, seven relapses were
diagnosed and all were confirmed by mouse footpad inoculation; the mean interval between
stopping MDT and occurrence of relapse was 62,7+18.7 months. The overall relapse rate was 3.3
per 100 patient-years, Further analysis indicated that the relapse rate was closely correlated with
the bacterial load of the patient, ccourring far more frequently among patients with an average BI
of 24.0 before starting MDT or 3.0 at the end of 24 doses of MDT. However, all the strains of
M. leprae remained susceptible to rifampicin, and the patients responded favourably to another
course of the standard MDT. Similar results were obtained from the Central JALMA Institute for
Leprosy, an important reference centre in India, where 260 MB cases were treated by MDT and
followed up for relapse (Girdhar, B K., personal communication). The relapse rate among 58
BL/LL cases with initial Bs 4.0 was 3.9 per 100 patient-years, and was 1.1 per 100 patient-years
among 49 cases with mnitial Bis=4.0, 1.4 per 100 patient-years among 42 cases with initial BIs=3.0,
and zero relapse among 101 cases with initial BIs up to 2.0,

Aithough the information on relapse rates among MB patients with high initial BI is very
limited, such patients must exist in different parts of the world. It may seem a reasonable approach
to treat such patients with a longer duration of MDT, Unfortunately, the quality of skin-smear
services in many control programmes is far below the desirable level, and it would require
tremendous efforts and resources to upgrade their quality. In addition, it would create enormous
confusion in the field if the duration of MDT were variable and depended upon the average BI of
the patient before starting MDT. Taking into account the fact that MB patients with an initial
average Bl of 24.0 are rare in the field (38), the total number of relapses in a control programme
will be very small (Point for discussion: A reasonable estimation?). Since the great majority of
relapsed cases remain susceptible to rifampicin and clofazimine and respond favourably to another
course of MDT, from an operational point of view any control programme should be ready to
accept the few relapses that may occur from a small proportion of patients with a high initia] BI
and to treat these relapsed cases with another course of MDT. Consequently, it is not necessary
to introduce a longer duration of MDT for the smali number of these particular cases.

3.8 Defaulter definition and retreatment

A defaulter is a patient who has not collected treatment for 12 consecutive months (6).
This should not be confused with an irregular patient who occasionally misses a few doses. In the
case of an irregular patient, it is important that every effort be made to prevent him/her from
becoming a defaulter. Whenever such a patient is retrieved, he/she should be continued with MDT
from where 1t was left off and the full course should be completed. There is no need to restart
treatment from the first dose. (Point for discussion)

On the other hand, if all efforts to prevent an irregular patient from becoming a defaulter
fail and the patient has been categorized as a defaulter, and after all attempts to trace the patient
fail, this patient should be removed from the register. Experiences from almost all programmes
indicate that the proportion of real defauiters is extremely low, and most of the so-called defaulters
were found to have migrated, to bave been cured, to have died or to have completed treatment at
some other health facility (Point for discussion).
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If a defaulter patient returns to the health centre for treatment and shows one or more of
the following signs, he/she should be given a new course of MDT: (i) new skin lesions; (ii) new
nerve involvement; (iil) reddish and/or elevated skin lesions; (iv) lepromatous nodules; (v) signs
of ENL or reversal reaction. In the absence of these, there 1s no need to re-start MDT and the
patient should be educated to report promptly on the appearance of any of these signs.

3.9 Delivery of drugs and drug supply logistics

The provision of an uninterrupted supply of high quality MDT drugs to all patients,
including those living in difficuli-to-access areas, is essential. To ensure the availability of MDT
drugs and their proper distribution, a coordination mechanism between the government, WHO and
donor agencies at the country level is needed.

Ensuring that MDT is available and readily accessible to patients at the community level
is one of the essential elements in the elimination strategy, otherwise all the efforts of case-finding,
diagnosis, classification and drug supply are almost meaningless. Therefore, the MDT delivery
system must be flexible enough to make services accessible to patients at the nearest health post.
As soon as. an individual is diagnosed as a case of leprosy, MDT must be given without any
prerequisite. Due to poor coverage of the health services in most of the leprosy-endemic countries,
supervision of the monthly administered drugs by health workers may not always be possible. In
that case, more than a month’s supply of MDT blister packs may be provided to the patient (Point
for discussion: Is there any limit? 3, 6, 12 or 24 months’ supply?). In addition, every effort
should be made to educate the patient to take the monthly and daily components of MDT regularly,
and to identify a family or community member who can supervise the monthly drug administration.
(Point for discussion; Necessity for the supervision?)




WHO/LEF/EC/WFP/97.1
page 2t

4. COMPLICATIONS, DISABILITIES AND REHABILITATION

4.1 Management of reactions

Leprosy 1s a chronic disease and, during its evolution, immunologically mediated episodes
of acute or subacute mflammation known as “reactions” may occur in any type of leprosy except
the mdeterminate. The mechanism of such episodes is not entirely clear. Because peripheral nerve
trunks are often involved, unless reactions are promptly and adequately treated, such episodes can
result in permanent deformities,

Most reactions belong to one of two major types, reversal reaction (type-1 reaction) or
erythema nodosum leprosum (ENL, or type-2 reaction). Reversal reaction may occur throughout
the whole spectrum of leprosy classification, but 15 more frequent in patients with borderline
leprosy. On the other hand, ENL occurs exclusively in patients with MB leprosy, especially
lepromatous (LL) and borderline lepromatous (BL) leprosy. In general, ENL reaction appears to
be less of a problem among patients treated with MDT than among those treated with dapsone
monotherapy, probably owing to the anti-inflammatory activity of clofazimine (Point for
discussion)

Because of the high risk of permanent damage to the peripheral nerve trunks, a reversal
reaction is one of the very few emergency conditions in leprosy which needs to be diagnosed as
soon as possible and treated adequately. In theory, there is no need to give corticosteroids to
patients in reversal reaction without nerve involvement. Nevertheless, it is difficult to predict the
occurrence of nerve involvement; in field conditions, moreover, it is also difficult to follow-up
these patients frequently. Corticosteroids should therefore be given to all patients with reversal
reaction, with or without nerve involvement. The treatment of choice is prednisone or
prednisolone, the cheapest and most widely available corticosteroid, The usual course begins with
40 to 60 mg daily (not more than 1mg/kg body weight), and the reaction is generally controlled
within a few days. The dose can then gradually be reduced weekly or bi-weekly. Most reactions
and neuntis can be treated successfully by a standard 12-week course of prednisclone (6). The
potential nsk of serious adverse effects caused by longer duration corticosteroid therapy must not
be ignored, particularly under field conditions. The most common problems include peptic ulcer,
diabetes, reactivation of tuberculosis, menstrual irregularities, depression and other emotional
problems.

ENL is variable in severity, duration and organ involvement. Acute or subacute neunitis,
with pamful or markedly tender nerves, with or without loss of nerve function, is one of the major
criteria in distinguishing mitd and severe ENL. Mild ENL can be treated with analgesic/antipyretic
drugs such as aspirin. The overall policy of using prednisolone for the treatment of reversal
reaction applies equally to the treatment of ENL.

Thalidomide is also effective for controlling ENL. It has fewer adverse effects than
corticosteroids except for the embryopathic effects, the consequences of which are very serious,
Therefore, it may be used for the treatment of severe ENL only in male or postmenopausat female
patients who have not responded to corticosteroids, and it must be given only under close
supervision in a referral centre. Jnt no case should thalidomide be given lo women of child-bearing
age. (Point for discussion: Legal responsibility for the adverse effects caused by a banned drug?)
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Clofazimine is also effective for ENL, but is less potent than corticosteroids and often takes
4 to 6 weeks to develop its full effects, so it should never be started as the sole agent for the
treatment of severe ENL. However, clofazimine may be extremely useful for reducing or
withdrawing corticosteroids in steroid-dependent patients. In that case, higher doses of
clofazimine, e.g. 300 mg daily or 100 mg thrice daily to reduce the gastrointestinal effect, are
needed; the total duration of clofazimine therapy can last 8 to 12 months or more.

During .lep‘msy reactions, MDT must be continued. In patients who have aiready
completed their MDT to minimize the potential risk of relapse caused by corticosteroid therapy,
it is recommended that, wherever possible, 50 mg of clofazimine daily be given as a prophylactic
measure if the duration of steroid therapy is expected to exceed four months, and this should be
continued until the course of steroids is completed. (Points for discussion: (i) needs for coverage
by chemotberapy? (i) cover by full MDT or clofazimine alone? (i) availability of loose
clofazimine in the field?)

The crucial elements in the management of leprosy reactions and, thereby, the prevention
of disabilities are early diagnosis together with prompt and adequate treatment. Usually the
diagnosis of leprosy reactions is relatively straightforward, except in PB patients who have already
completed MDT, but the differentiation between reversal reaction (or late reversal reaction) and
relapse may be difficult. Among the drugs available for the management of reactions, prednisolone
is particularly effective and safe, if used properly. However, the management of leprosy reactions
has been completely separated from MDT services in many control programmes, and very often
the field workers have neither been properly trained nor given responsibility for the management
of leprosy reactions. In addition, essential drugs, such as prednisolone, are not always available
at the peripheral level. More important is that no referral centre is available for the treatment of
leprosy reactions, or no mechanism exists to ensure the timely evacuation of patients to the referral
centre. As a consequence of all these factors, the diagnosis and treatment of leprosy reactions may
often be delayed, and by the time the patients arrive at the referral centres, they have already
developed permanent deformities, Consequently the management of leprosy reactions is basically
an operational problem rather than a technical issue. (Point for discussion: To have stocks of
prednisolone in every health centre providing MDT services?)

4.2 Quiet Nerve Paralysis

The term quiet nerve paralysis refers to the development of sensory or motor impairment
without typical signs and symptoms of neuritis (nerve pain or tenderness) or skin manifestations
of leprosy reaction. The important feature is that the onset of nerve damage is insidious, and is
often recognized only after serious and irreversible damage has occurred. This phenomenon has
also been described as “silent neuritis” or “silent neuropathy”. However, the definition is not
sufficiently precise, and it is unclear whether or not the situations described by various investigators
are indeed dealing with the same phenomenon. The aetiology of this phenomenon is far from clear.
(Points for discussion: (i} is this a clinical entity? (i1) terminology).

The subject was discussed at the last meeting of the Expert Committee, and since then very
little new information has been added. In a retrospective analysis of 536 leprosy patients, almost
7% of new patients had silent neuropathy at first examination, its incidence rate among previously
untreated patients was 4.1 per 100 person-years at risk, and about 75% of the episodes that were
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diagnosed after starting chemotherapy occurred during the first year of treatment. The only
identified nisk factor with statistical significance was the extent of clinical disease, expressed as the
number of body areas affected by leprosy, the number of enlarged nerves and the Bl of the initial
skin-smears. The sensory and motor function in nerves affected by silent neuropathy improved
significantly with a 3-month course of corticosteroid therapy (51).

More information 15 needed about the criteria for diagnosing this phenomenon, its
epidemiological significance, chinical evolution and response to corticosteroid or other treatment.
(Points for discussion: i. What kind of action should be recommended? 1. What 1s the opinion
of the Expert Committee on the nerve function test in field conditions?)

4.3 Simplified disability prevention

The best way to prevent disability is early diagnosis, and prompt and effective treatment
of leprosy and its complications, For patients who have already developed disabilities, all efforts
should be made to preserve the nerve function or sight, and to prevent their further detenioration.

To benefit as many patients as possible, the basic techniques for prevention of disability
must be simple and effective. Besides early diagnosis and effective treatment of leprosy and its
complications, the additional elements are: a) training patients with insensitive hand, foot or eye
for lifelong self-care, including, if necessary, a change of behaviour/lifestyle; b} provision of
protective footwear and other aids; c¢) provision of care for the ulcers, particularly plantar ulcers.
The baseline records of disability status should be kept for future comparnson, and the patients at
risk should be monitored regularly to assess the impact of all kinds of intervention and to plan
further action. (Points for discussion: (i) cost-effectiveness of footwear; (ii) any kind of
footwear? (i) to whom should 1t be distributed? (iv) major constraints)

The activities for prevention of disability should be prioritized. It is well known that the
results of treating advanced disabilities (such as badly deformed and extensively scarred feet with
longstanding and frequently recurring ulcers) are poor, and it is very difficult to prevent the
recurrence of ulcers (32).

4.4 WHO disability grading for leprosy

The main objectives for a disability grading system in a leprosy control programme are:
a) to assess the disability burden attributable to leprosy in the community so as to plan the
necessary actions; b) to use it as an indicator for assessing the performance of the control
programme; and c) for grading the rehabilitation potential of individual patients. The system
should be simple and action-oriented.

At its last meeting, the WHO Expert Committee on Leprosy had substantially simplified
the grading into a three-grade (0, 1, 2) system (/). Grade-0 refers to a normal situation, without
anaesthesia, deformity or damage; grade-1 refers to the early stage of disability, including definite
loss of sensation, motor function or vision, but without visible deformity or damage; and grade-2
refers to advanced disability such that the deformity or damage is vistble and the vision is very
poor. For grade-0 disability, apart from health education, no particular actions are needed,
whereas for grades 1 and 2, actions to improve or at least to preserve the nerve function or sight
and to prevent their further deterioration are called for, (Point for discussion)
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However, there is some confusion between grade-1 and grade-2 disability for the eyes,
particularly the classification of lagophthalmos and iridocyclitis with complications. Because both
are visible deformities, the Committee believes that they should be graded as 2 even in patients
with reasonable vision. Although some investigators suggest that loss of protective sensation
(danger from mechanical injuries and burns) is an important criterion for grading the eye disability,
for safety reasons the Committee may not recommend the testing of touch sensibility of
conjunctiva under field conditions. (Point for discussion)

4.5 Community-based rehabilitation (CBR)

Disability can cause physical, psychological and socio-economic suffering to leprosy
patients and their families. Rehabilitation is an active process aimed at reducing the societal impact
of disabilities due to leprosy and at enabling the affected individuals to achieve economic
independence, social integration and personal dignity. There are two successive steps in the
rehabilitation of leprosy patients: (1) prevention of further deterioration in the patient’s situation;
and (ii) increase in the patient’s level of economic independence and social integration until it
reaches the normal level for his or her social group.

Three interrelated basic strategies are involved in the rehabilitation of leprosy patients: a)
contribution-of the health services through the out-patient clinic; b) contribution of the patient’s
family, and ¢) community-based rehabilitation (CBR).

CBR is a strategy within community development aimed at ensuring that all people with
disabilities enjoy. rehabilitation, equalization of opportunities and social integration. CBR 15
implemented through the combined efforts of disabled people themselves, their families and
communities, and the appropriate health, education, vocational and social services.

The common components of a CBR programme are: (i) multisectoral approach,
(il) community participation; (iif) involvement of disabled patients and their organizations in all
stages of the programme; (iv) training of rehabilitation workers; and (v) referral support from
specialists and specialized institutions. Because the CBR approach has only recently been adapted
for the rehabilitation of leprosy patients, more mformation about the feasibility of this approach
15 needed (53).
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5. THE GLOBAL STRATEGY FOR ELIMINATION

The endorsement by alt Member States of WHO 1 1991 of the goal of eliminating leprosy
as a public health problem by the year 2000 was a major milestone in the fight against leprosy. The
global strategy is based on detecting patients and treating them with WHO-MDT. The technical
basis of the strategy was to treat all prevalent cases with MDT and to cure them (54, 35). Since
almost all the prevalent cases are covered by MDT, activities aimed at detecting the hidden cases
should be strengthened and accelerated. This should continuously reduce the source of infection
in the community, thereby interrupting the transmission of M. /eprae over a period of time.

5.1 Leprosy elimination at sub-national levels

The uneven distribution of leprosy makes 1t possible to have significant endemicity in some
parts of a country ever though the national elimination target has been attained. 1t is important
to focus elimination activities at the most peripheral levels and to plan to reach the elimination goal
at sub-national levels. All registered cases and new cases should immediately be put under MDT.
Adequate and uninterrupted MDT drug supplies in blister-packs, as well as a system for ensuring
drug quality, should be established. Improved accessibility and a flexible drug delivery mechanism
should ensure that all patients who start MDT will complete their treatment. Case-detection is to
be promoted mainly through the self-reporting of suspicious lestons as a direct result of increasing
community awareness about the disease and its curability.

5.2 Capacity building within integrated programmes

In order to improve case detection, MDT coverage and completion of treatment, a key
strategy for elimination is to involve the peripheral general health workers and community health
volunteers in leprosy elimination tasks down to the village level. Simplified guidelines for general
health workers should be made available to help them in their daily work. Paramedical health
workers’ training institutions and schools must include leprosy in their curriculum so that the new
generation of workers joining the health services each year can diagnose and treat a case of
leprosy. Similarly, medical colleges should continue to include leprosy in their undergraduate as
well as postgraduate training programmes, especially in endemic countries.

5.3 Reaching leprosy pockets of high prevalence

In most endemic countries, MDT services are able to reach those patients who can easily
contact the health care system. However, certain areas in some endemic countries have patients
who have not been reached either because of poor geographical coverage of health infrastructures
or because MDT services are not operating properly. In such areas, Leprosy Elimination
Campaigns (LEC) are expected to clear up the backlog of undetected cases which have
accumulated over a period of time in the community (36). This is an initiative which aims to detect
leprosy cases, particularly the more serious ones referred to as “cases of consequence”, i.e. those
with more than five skin lesions and skin-smear positive cases (where facilities are available and
reliable), and to treat them with MDT. Under LEC, three major activities are grouped as a new
package: capacity building measures for local health workers to improve MDT services;
increasing community participation to strengthen elimination activities at the peripheral levels;, and
diagnosing and curing patients, particularly “cases of consequence™. The campaign approach will
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reinforce the existing elimination activities and will eventually narrow the gap between the numbers
of registered cases and estimated cases.

5.4 Reaching special population groups

Reaching patients living in difficult-to-access areas or special situations, or those belonging
to neglected population groups, is important since the most crucial element for the elimination
programme 15 to reach every patient who needs MDT. The special action projects for the
elimination of leprosy (SAPEL) constitute an important initiative aimed at providing MDT services
10 such patients (56). The essential elements of SAPEL are, firstly, to find cases living in difficult
areas or situations who are in need of treatment and, secondly, to cure them. - Innovative and
practical strategies involving mainly operational solutions will be used in order to provide MD'T
to these patients. Since the project operates in situations where the health infrastricture is weak
or does not exist, the strategies used should promote self-reliance and self-help, and must involve
the community so that the activities begun under SAPEL can be sustained. Depending upon the
need, the methodology employed for SAPEL can be quite flexible, so long as the central purpose
of reaching hitherto unreached patients is attained in the identified difficult areas. (Point for
discussion: Under which situations can MDT, or leprosy control, not be implemented?)

5.5 Urban leprosy

The strategy for eliminating leprosy 1n urban areas is no different from the strategy for
elimmnation in other parts of the country. However, in view of the large mobile population, slum
areas and the different places where patients may seek health care (i.e. federal, municipal and
private health facilities or clinics operated by charities, dermatologists and general practitioners),
MDT services should be well coordinated and the reporting procedures should be simplified. It is
important that all existing health facilities, especially those providing first level care, be actively
mvolved in leprosy elimination activities as this will greatly improve accessibility, case detection
and treatment completion. Full use should be made of the potential of television and radio for
promoting community awareness about leprosy, particularly in urban areas.

3.6 Leprosy in low endemic countries

In low endemic situations, maintaining the expertise to manage the full spectrum of the
disease at the peripheral level is impractical and costly. Specialized leprosy care should be
provided at a higher level in order to cover a large area and thus be more cost-effective. For the
programme to be more efficient, elimination activities will have to be integrated into the general
health services. Proper referral centres should be identified at regional levels to support the
peripheral health workers in diagnosis and management. A simplified system for monitoring and
evaluating the progress of elimination is essential to detect the problems and to identify appropriate
solutions promptly. Supervision of activities at the peripheral level will be the responsibility of the
general health supervisors, with occasional supervision also being provided by the staff of the
specialized leprosy unit.

5.7 Sustainability of leprosy elimination activities and other issues after the year 2000

Leprosy cases will continue to appear, although probably in smaller numbers, beyond the
year 2000 because of infection acquired years earlier and because of the low level of transmission
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still occurming in endemte cornmurities. The health care system must therefore continue to provide
leprosy services even after the elimination goa! is reached. Simplifying MDT services and
strengthening the process of integration into the general health services are keys to sustaining
elimination activities, especlally in low prevalence situations. Expertise for leprosy should be
maintained at national level and, in some large countries, even at intermediate levels. The
specialized unit will serve as a focal point for leprosy work, dealing with technical issues and
coordinating activities as part of the overall national health plan,

The achievements made under elimmnation need to be maintained along with constant
vigilance and surveillance to monitor and deal with any resurgence of the disease, even though past
experience and the epidemiology of the disease as we understand it now do not suggest that this
15 likely. Considening that leprosy is no longer occurring in large numbers, and in view of the
competing needs for health care resources for other diseases, it may not be easy to maintain public
interest as well as the government’s interest in leprosy at current levels, It should be made clear
to them that continued investment in maintaining elimination activities is a step towards achieving
a leprosy-free world.

WHO should continue to work closely with the national programmes, providing technical
guidelines, supporting core elimination activities and assisting in the monitoring and evaluation of
the status of elimination.

5.8 Coordination among various partners

Elirmnation has for the first time envisaged putting an end to leprosy and has changed the
way in which people, governments and various agencies look at leprosy. From a public health
point of view, elimination has brought about a drastic reduction in the burden of disease, but this
does not mean that the problem of leprosy has been totally solved. Many important aspects need
to be tackled even as we move towards the elimination goal. Reaching every patient in need of
MDT, basic research on A leprae, research in chemotherapy and vaccines, better disability
prevention and rehabilitation of persons affected by leprosy - all these are issues and problems
which will still need to be addressed by leprosy workers. To meet these challenges, it is extremely
important that the various agencies working in leprosy continue to collaborate and coordinate their
activities o that resources are used effectively. Links with new partners will have to be made,
especially with those working in difficult and hostile areas, if MIDT is to reach patients living in
such places.

5.9 Leprosy and human rights

There 15 no doubt that the effectiveness of MDT in curing the disease is producing positive
changes in public attitudes towards leprosy and leprosy patients. The report of the Fourth WHO
Expert Committee on Leprosy (57) had clearly recommended that any special legal measures that
might increase prejudice against leprosy or prevent early cases from presenting themselves for
diagnosis and treatment should be abolished, In some countries, the human rights problem is
particularly serious among the female patients, firstly, because of their gender, and secondly,
because of the stigmatization associated with leprosy. In addition, any legal or statutory measures
which are likely to compromise the rights of an individual affected by leprosy to employment either
inside or outside of his/her country should be abolished, Thus is particularly applicable in countries
which have a large migrant work-force.
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6. INTEGRATION OF LEPROSY ELIMINATION ACTIVITIES
WITHIN GENERAL HEALTH SERVICES

There are at least two major approaches to tackling leprosy elimination: first, a vertical
programme, i.¢. undertaking exclusively all the activities down to the most peripheral level by
specialized settings and health workers, and, second, an integrated programme, in which the
elimination activities are conducted mostly in multipurpose settings by health workers within the
general health service. Nonetheless, integration does not mean that specialized components are
completely abolished; in fact, they will always exist in the integrated programme at the national
Jevel, may also be available at the intermediate (regional or provincial) or even the district level,
and are playing a vital role in the coordination, planning, technical support and monitoring of the
progress. Except in a few countries like India, a great majority of the national control programmes
have already involved multipurpose settings and health workers, to various extents, in leprosy
elmination activities, and these should therefore be considered as integrated programmes (Point
for discussion).

Today, it is not necessary to consider whether any leprosy control programme should adopt
the “vertical” approach because - as the prevalence rate of leprosy has dramatically declined - the
question of cost-effectiveness has become so evident that the justification for a programme shifting
to a vertical approach is virtually non-existent (Point for discussion).

6.1 Combined programmes

A growing number of countries have combined the. leprosy with the tuberculosis
programme, which does not automatically change the nature of either programme; in other words,
a vertical programme retains the same nature after the combination. The main consideration is that
there are certain similarities between leprosy and tuberculosis, and the limited resources (including
human resources) may be utilized by both programmes; therefore, it is thought that combined
programmes are more economical than separate programmes. However, the magnitude of the
problem, the geographical distribution, the diagnostic procedures, the treatment schedule and the
current status of control differ considerably between the two diseases, so it is difficult to balance
the activities and thus ensure the leprosy elimination goal. (Points for discussion: (i) advantages
and disadvantages; and (ii) available results).

6.2 Fully integrated programmes

Because the general health service is relatively widely distributed, and has close and
frequent contacts with the local community and leprosy patients, it would improve the awareness
of the local community, the case-finding and the case-holding activities to increase the accessibility
of patients to MDT and to ensure the regularity of treatment. Consequently it would be more
appropriate to strengthen the leprosy elimination activities rather than the vertical programmes.
The key issue is how to improve the performance of the integrated programme.

This may be done by:
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a) Improving capacity building within general health services. In order to ensure the basic
quality of diagnosis, classification, treatment delivery, case-holding, recording and reporting, the
training of general health workers at different levels is needed. In general, the number of workers
to be trained 1s significantly greater than in vertical programmes, but there is no need to train
everyone. (Point for discussion: Who should be trained?). A guideline for the trainers and a
standard training module should be developed by WHO. The contents of the training must be
concise and task-oriented, and the duration of training should be a maximum of one to two days.
(Point for discussion)

b) Improving community awareness about the main features of leprosy - the curability of
the disease and the availability of free treatment - and improving the community’s participation
in case-finding, case-holding and MDT delivery through health education in general and Leprosy
Elimination Campaigns in particular.

c) Ensuring the availability of necessary quantities of MDT blister packs and essential
drugs or materials for handling complications and care at the peripheral level, (Points for
discussion; (i) precisely at which peripheral level? (i) the workplace of every health worker?)

d) Ensuring the regular provision of supervision and technical support by workers from
higher levels of the general health system and by speciahzed leprosy workers.

e) Ensuring adequate referral services at various levels.
6.3 Referral services and specialized support

Referral services to provide technical support or hospitalization facilities are essential in
an integrated programme, and the referral network has to be established through coordination
between the national programme, WHO, international and local NGOs. Such services should be
avallable at the national, intermediate and district levels. They may be provided through
specialized hospitals or centres, but mostly by centres from higher levels of the general health
systemn; the basic requirements are the availability of adequately trained staff and necessary
infrastructure. (Points for discussion: (1) At what level of endemicity should referral services be
available at national, intermediate and district levels? (1) What policies toward the old-fashioned,
isolated leprosaria?)
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7. COMMUNITY ACTION AND PARTICIPATION

7.1 Approaches to create awareness and support

The ‘major approaches are: a) communication; b) information; and ¢) education. The
message must be clear and concise and the tasks should be precise and realistic. It is extremely
important that the local community members and their leaders be treated as “partners”. Throughout
the whole process, the government, including various levels of administration and the national
leprosy programme, should take strong initiatives to promote, coordinate and monitor these
activities. |

7.2 Promoting community demand and community participation

The core activities of the leprosy elimination strategy can hardly rely entirely upon health
workers, particularly in countries where the coverage of health infrastructure is very low. The
participation of the community will greatly improve the performance of these activities.

The local community and their leaders will play a key role in improving public awareness
of the disease and the availability of free and effective treatment; they may also be crucial in
supporting MDT services on case-finding and case-holding, particularly in areas where routine
general health services either are not available or do not function properly. Indeed, they may be
the only possibility for delivering MDT drugs, supervising the monthly drug administration and
retrieving defaulters, thereby ensuring that the patients complete their treatment. In addition,
rehabilitation of individuals disabled by leprosy relies heavily upon assistance from the community.
(Points for discussion: (1) How to improve the community’s participation? (ii) Justification of
monetary rewards for the community’s participation?)

7.3 Role of mass media

The mass media can be very helpful in improving community awareness but may also have
a negative impact through biased stories. The issue here is how to improve communication and
collaboration between the general health services and the media, and the health services should
always take the initiative to make such an improvement possible.

On the other hand, the health services should fully utilize the media to disseminate the
message to the public. The type of media to be used may vary constderably according to the local
situation. Television is a powerful force for disserinating the message, but the major constraint
is that it is generally only available in urban areas; the costs constitute another constraint,
particularly if the aim is to disseminate the message through television in the local language.
Relatively speaking, the coverage of the radio network is much broader than that of television in
rural areas, and the price is more affordable, so radio should be used as much as possible. Posters
are also an important channel, and may be the only channel in certain areas. Under the current
situation in leprosy endemic countries, newspapers or journals are unlikely to play a major role in
trangmitting the message about leprosy control to the public.
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7.4 Role of local NGOs and community groups

A number of local or national NGOs have long been involved in providing vanous services
to leprosy patients, particularly in the areas of medical and social rehabilitation. Recently, some
of them have also become involved in implementing MDT, Most of them are relatively small, with
limited resources. Because they are closer to the community, more geared to individual
approaches and less bound by bureaucratic constraints, they will continue to play an important role
in eluminating leprosy, particularly through mobilizing community participation and promoting the
CBR programme.

Since MDT began to be intensively implemented, with governments, WHO and the
international NGOs appearing on the scene, the importance of the local or national NGOs
leprosy control activities has been significantly reduced (Point for discussion). The reason for this
is difficult to identify; it could be due to them being ignored by other partners, or because they
face technical or financial difficulties. Whatever the reason, for the sake of accelerating the leprosy
elimination goal, it 1s mportant to maintain the active participation of these local or national NGOs
in leprosy control activities.
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8. MONITORING LEPROSY ELIMINATION

In order to achieve the elimination goal, it is crucial to monitor and evaluate regularly the
progress of MDT implementation in the major endemic countries, thereby detecting the obstacles
that impede its progress, and identifying and implementing appropriate solutions promptly. The
mamn objective of Leprosy Elimination Monitoring (LEM) is to collect certain key indicators that
may reflect the performance of MDT services at the national, sub-national and peripheral levels of
most endemic countries (20). The term “MDT services” refers to comprehensive health activities,
including diagnosis, classification, prescription of treatment, delivery of MDT, case-holding and
cure of leprosy patients (Point for discussion: patients’ care must be included). It is expected that
the indicators will be collected in a standard way by an independent monitor from outside, (Points
for discussion: (i) why outside? (ii) independent from whom?) in collaboration with the national
programmes. To collect the indicators, the monitor will visit selected areas, including examining
50-200 patients. The whole process of monitoring, from planning to reporting, should be
completed within four to five weeks for a given country. The monitors will report their findings
to the national programme managers and WHO; what is more important is that they will also assist
in identifying potential problems and possible solutions. :

8.1 Monitoring key indicators

‘Three groups of key indicators will be collected by the monitor in the field.

Group I: MDT supply indicators, including the proportion of patients treated with MDT,
the proportion of existing health facilities providing MDT (geographic coverage of MDT
services), avatlability of MDT drugs, MDT utilization; quality of MDT blister-packs; and
MDT supply management.

Group II. Patient care indicators, inchiding diagnosis of leprosy (proportion of newly
detected cases with grade 2 disability, of children, of MB leprosy, of single lesion leprosy,
and the average interval between onset of the disease and diagnosis); accessibility to MDT
(average distance to collect monthly dose of MDT, estimated costs for patients and
flexibility in delivering MDT); and case-holding (cure rate, defaulter rate and proportion
of patients continuing treatment after having completed MDT in the same cohort). (Points
for discussion: (1) no information about complications and management; and (ii) why not
collect information about patient-care services at the same time?)

Group III: Elimination indicators, including prevalence (reported prevalence, re-
analysed prevalence after applying standard definitions, and prevalence trend over the last
5 years) and detection (detection trend over the last 5 years, MB detection trend and child
detection trend).

Because LEM is a new initiative, the Committee would like to receive more information
about its feasibility and cost-effectiveness. (Points for discussion: (i) need for further evaluation
of the programme? (ii) drawbacks of the current evaluation system?)
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8.2 Geographic Information Systems

Geographic information systems (GIS) are already being used successfully to map the
incidence of dracunculiasis, onchocerciasis and schistosomasis. They are computerized systems
designed for mput, storage, retrieval, analysis and display of data referenced with geographical
. coordinates, The system provides an excellent means of analysing epidemiological data, revealing

trends, dependencies and interrelationships that would otherwise remain hidden in data shown only
in a tabular format. As far as leprosy control is concerned, GIS can provide detailed mapping of
the distribution of leprosy cases in relation to their treatment status, and the locations of the health
facilities. It can also help to monitor the extent of MDT coverage at regional, district or even sub-
district tevel, provide a graphical analysis of epidemiological indicators over time, identify pockets
of high endenucity and indicate where there is a need to muster extra resources. GIS can therefore
be seen as a valuable management tool in the elimination programme, strengthening national,
regional and sub-regional capacities in surveillance and monitoring (58).

Many of the periodic reports submitted to WHO by national programme managers already
show the point prevalence at a district level and beyond, and this tabular data can be shown
graphically by GIS software to indicate the geographic distribution of the disease, flows of MDT,
new case detection, and the type of leprosy treatment available. As more accurate information on
geographic coordinates of health facilities becomes available, a more detailed analysis becomes
possible. As with any computer system, GIS needs the hardware, the software and staff familiar
with data processing. Staff training is already being conducted in some countries. (Point for
discussion; Given the successful use of GIS mn other tropical disease control programmes, how
may it best be applied to monitoring the elimination of leprosy?)
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9. RESEARCH NEEDS

Under the leadership of the IMMLEP (now IMMYC) and THELEP (now THEMYC)
Scientific Working Groups, both of which are components of the WHO/TDR. Programme, leprosy
research was highly active during the last two decades, and made a tremendous contribution to the
development of new technologies. Due to the great success of implementing MDT, however, there
has been a clear tendency in recent years for enthusiasm for leprosy research to decline, and this
may lead to the stagnation of new technologies or approaches which are needed for acceleration
of leprosy elimination. The Commiittee should recommend strongly to national governments,
scientific communities, international organizations and NGOs to continue leprosy research, and the
following subjects are proposed as priorities. (Points for discussion. (1) availability of resources?
(i) need for restructuring of the research agenda and review mechanisms?)

9.1 Mechanism of nerve damage

This is an important fopic related to the development of new methods of identifying high
nisk groups for early intervention, and eventually of preventing disability. However, the progress
is very slow (point for discussion: why very slow?), and one of the major technical constraints
is lack of 2 good animal model for M. leprae-mediated neuropathy. Close collaboration between
basic research and clinical research should be encouraged.

9.2 Management of leprosy reactions and neuritis

Corticosteroid and thalidomide are very useful for these purposes, but may have serious
side-effects. A search for highly effective and less toxic alternatives, such as non-steroidal anti-
inflammatory drugs (NSAIDs), non-teratogenic thalidomide analogues or immunosuppressive

drugs, is needed. (Point for discussion: how 1o diagnose early neuritis?)

9.3 Tests to measure M. leprae infection in the community to study epidemiological trends

The main purpose of the tests should be to evaluate the epidemiological trends and measure
the epidemiological impacts of various interventions such as MDT, immunoprophylaxis or
chemoprophylaxis, rather than as diagnostic tests to identify early cases before they have any signs
or symptoms, (Point for discussion: relevance of such tests for leprosy elimination?).

Various tests have been developed to measure M. leprae infection through detection of the
pathogen or its components, of immune response to M. leprae, or of minor pathological changes
in the target organ, but none of the available tests shows sufficiently high sensitivity and specificity
(point for discussion: a fair conclusion?). Therefore, new tests still need to be developed, and
their sensitivity and specificity should be measured in a well characterized population laboratory
(59). (Point for discussion: for a low prevalence disease such as leprosy, say 5/10000, would it
be technically possible to have a test with reasonable predictive value ?)

9.4 Mycobacterium leprae genome mapping
At present, roughly two megabases, or about 65% of the genome sequence of M. leprae

have been determined. The ability to compare genome sequences between several mycobacteria
will be of considerable benefit, and the M. tuberculosis sequence will be completed in 1997




WHO/LEP/EC/WP/ST 1
page 33

Genome sequencing and comparisons may identify the species-specific antigens that could
serve as skin test antigens, and this will have great potential for improving diagnosis of leprosy and
especially for developing a test for M. leprae infection. The ability to predict regions of proteins
involved in T-cell recogmition by primary sequence analysis may also contribute to the development
of novel immunodiagnostic reagents. Genotypic methods are likely to play an important role in
diagnosis and in monitoring drug resistance, particularly for rifampicin resistance. The metabolic
and physiological information deduced from the genome sequence of M. leprae, together with the
identification of novel targets, will prove useful for designing new chemotherapeutic agents for the
treatment of leprosy. Furthermore, once the complete complement of genes and proteins has been
defined, it may be possible to explain why the leprosy bacillus multiplies so slowly in mammals and
why 1t cannot be grown in vifro. Because genome sequencing of M. /eprae may make important
contributions to various aspects of leprosy control activities, 1t must be completed as soon as
possible.

9.5 Combination of chemotherapy and immunotherapy

The aim of immunotherapy 15 to modify the defective cell-mediated response in
multibacillary, particularly lepromatous, leprosy cases. Among various mycobacterial agents,
BCG, BCG plus M. leprae, Mycobacterium w, ICRC bacillus and M. vaccae have been tried 1n
leprosy patients, and varying degree of effects on bacterial killing and clearance have been
observed. Other mycobacteria - M. habana, M. phlei, M. gordonae - have also been reported to
be promising experimentally. In addition, various drugs such as levamisole, zinc and RACA 854
have been shown to have immunomodulatory effect. Other possible immunomodulators include
transfer factor, interferon-y, interleukin-2 and acetoacetylated A leprae. These reports suggest
that immunotherapy may be considered as an adjunct to MDT to enhance bacterial Killing as well
as bacterial clearance, and thus may be used to shorten the duration of treatment of multibacitlary
leprosy (60). (Points for discussion: (1) role of immunotherapy in shortening the duration of
MDT or alternative regimens, (i1) side-effects, acceptability and feasibility of its application)

9.6 Antileprosy vaccines

The ongoing trial in South India for the evaluation of the protective value of various
mycobacterial vaccines against leprosy is progressing smoothly, and the results of the trial will
become available soon. (Points for discussion: (i) need for a newer generation vaccine based on
new technologies and the latest information about M. leprae-specific antigens or epitopes?
(i) who shall be vaccinated if a vaccine with 50% protection 15 available?)

9.7 Operational research

The objective of the operational research is to try to identify and apply the approaches
which may accelerate the elimination of leprosy in a most cost-effective way. In contrast to the
traditional researchers, most investigators engaged in operational research are the programme
managers at the national, intermediate or even district level, with supports from the specialists on
the one hand and from the community on the other. The important topics are:







