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Elimination of Leprosy as a Public Health Problem*

The global burden of leprosy
Leprosy occurs in significant numbers in

87 countries or territories of Asia, Africa,
and Latin America. Estimates for 1993 in-
dicate that a global total of 3.1 million cases,
of which approximately 2.3 million were
on treatment registers by mid-I993. About
600,000 new cases are being detected an-
nually and 2400 million people live in coun-
tries with a leprosy prevalence of more than
1 per 10,000. In all, between 2 and 3 million
individuals are visibly disabled as a result
of leprosy.

Of all the communicable diseases, leprosy
is most important for its potential to cause
permanent and progressive physical dis-
ability. In addition, the disease and its vis-
ible disabilities in particular, contribute to
intense social stigma and the social discrim-
ination of patients. It is estimated that the
expected healthy years of life lost is about
6.3 years per patient. Disability adjusted life
years (DALY) lost globally due to leprosy
is estimated to be about 1 million per year.

Ten years of MDT
Until 1980 dapsone, through domiciliary

treatment of patients, was able to contribute
to a degree of success in leprosy control in
well-organized programs. However, the re-
sistance of Mycobacterium leprae to dap-
sone became widespread, making treatment
increasingly ineffective. In addition, the
long-term and often life-long treatment re-
quired with the drug led to poor patient
compliance and ineffective disease control
in general. This period of failure and frus-
tration changed dramatically with the in-
troduction of greatly improved treatment
through the application of combinations of
drugs, known as multidrug therapy (MDT),
the standard regimens of which were first
recommended by a World Health Organi-
zation (WHO) Study Group in 1981:

The recommendations on MDT received
enthusiastic support from leprosy-endemic
countries, donor agencies and professional
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bodies alike. The increasing acceptability of
MDT among national health services and
leprosy patients themselves is due to: a) the
fixed, and relatively short duration of treat-
ment; b) increased acceptance and compli-
ance to treatment by patients; c) the low
level of toxicity and treatment-related side
effects; d) the very low relapse rates follow-
ing completion of treatment (mean cumu-
lative risk of 1% over 9 years of follow up);
e) a significant reduction in the frequency
and severity of erythema nodosum lepro-
sum (ENL) reactions; and 0 the absence of
treatment failures attributable to drug re-
sistance.

The introduction of MDT also has con-
tributed to other improvements in the or-
ganization of leprosy control. Some of these
indirect benefits have been substantial in
those countries starting with poor leprosy
control activities. For instance, reviewing
leprosy registers and deleting inactive cases
have contributed considerably to case-load
reductions in certain countries. In several
others it was possible to implement MDT,
even where the basic health services were
not so very well organized.

Although MDT does not have any direct
impact on deformities in those patients who
are already deformed, it has contributed
substantially to the prevention of defor-
mities through early self-reporting and early
cure. With the increasing application of
MDT and the large number of patients be-
ing discharged from registers, some pro-
grams are increasing their focus on de-
formed patients, whether under treatment
or already cured.

Following its widespread introduction in
the 1980s, leprosy prevalence has been
greatly reduced. By the middle of 1993 (10
years after its introduction) about 4.2 mil-
lion patients had been cured with MDT and
the global prevalence had been reduced by
about 57%.

Opportunities and possibilities
for eliminating leprosy

The WHO recommendation on MDT is
recognized today as a major technological
improvement in leprosy control. In the ab-
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sence of any primary preventive approach
to date, such as an effective vaccine, MDT
remains the sheet anchor of leprosy control.
Because the leprosy patient is the only epi-
demiologically significant reservoir of in-
fection, there is every hope that through ear-
ly diagnosis and effective treatment, the
transmission of the disease could virtually
be stopped over a period of time.

Experience in several countries in the past
10 years or so has demonstrated convinc-
ingly that in well-organized leprosy control
programs it is possible to reduce the prev-
alence of registered cases up to tenfold with-
in a period of 5 years.

In several countries MDT has provided
governments with the opportunity to in-
crease the priority given to leprosy control
and to strengthen their political commit-
ment for leprosy. MDT also has made pos-
sible the strengthening of health services for
leprosy control in many countries. Its cost-
effectiveness and the results obtained have
also contributed to increased resources, in-
cluding those from bilateral international
agencies as well as nongovernmental orga-
nizations (NGOs) both national and inter-
national, in a number of leprosy-endemic
countries.

World Health Assembly's resolution
on elimination of leprosy

Because of the optimism that developed
as a result of MDT, the Forty-fourth World
Health Assembly (WHA), which met in May
1991, adopted a resolution to eliminate lep-
rosy as a public health problem by the year
2000, and defined elimination as attaining
a level of prevalence below 1 case per 10,000
population. This resolution declared WHO's
commitment to attaining global elimina-
tion, and urged countries to increase their
political commitment toward the leprosy
elimination goal.

By establishing a target for the year 2000,
the World Health Assembly drew attention
to the effectiveness of the available treat-
ment technology, the need for leprosy-en-
demic countries and donor agencies to stop
regarding leprosy as a permanent problem
and to redouble their efforts toward con-
trolling the disease, and to accept leprosy as
simply another health problem with a clear
solution.

Clarifications on elimination of leprosy
What is elimination? The term "elimi-

nation of leprosy as a public health prob-
lem" clearly defines elimination as attaining
a prevalence below 1 case per 10,000 pop-
ulation. It is obvious that elimination is not
total eradication of the disease. We are will-
ing to accept a small residual problem in
the hope that, when such low levels are
reached, the transmission of infection will
be so minimal that the disease will even-
tually die out. Although the WHA resolu-
tion refers to global elimination, it is im-
plicit that it should also occur at regional
and national levels, and ultimately at the
local levels.

Perceived concerns about elimination.
Some people are concerned that MDT is not
showing any visible impact on the incidence
of leprosy as reflected in case-detection fig-
ures. This is partly true because in some
countries the number of new cases detected
annually remain constant, despite MDT
implementation, for quite some time. This
is because it is only recently that its coverage
is 50% or more.

In the early years of MDT implementa-
tion, some countries saw an increase in the
number of new cases detected annually: this
was due to a revitalization and expansion
of the program which attracted new patients
who would otherwise not report to the health
services. However, there are several pro-
grams which are noticing a significant but
steady decline in the number of new cases
detected annually. It is likely that after an
initial increase or static period others will
also notice a declining trend as MDT is im-
plemented more widely for a longer period
of time.

The second important concern seems to
be that the call for elimination may under-
mine the capacity of some agencies to raise
funds. It is not clear if this is actually hap-
pening or if it is merely a fear. In any case
this concern can be addressed by adequately
informing the donor community of the sit-
uation.

Strategy for global elimination
Following the adoption of the WHA res-

olution, strategies to attain elimination have
been discussed at national and regional lev-
els, and based on these WHO has developed
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a global strategy for the elimination of lep-
rosy as a public health problem. A global
strategy is essential if the envisaged goal is
to be achieved. The time-limited nature of
the goal warrants constant review of the
progress being made and the application of
flexible approaches, particularly in areas
where special problems are faced.

Elimination aims at reducing prevalence
below 1 case per 10,000. Thus a major fo-
cus, at least in the early years, is to reach
all prevalent cases with MDT and to cure
them. By continuously reducing the source
of infection, it is expected that transmission
of the disease will be significantly reduced
over a period of time.

Leprosy is a disease with a very uneven
distribution among and within countries.
The development of health services and their
capacity to implement disease control vary
widely in the different leprosy-endemic
countries. The elimination strategy will have
to take into account such variations and be
adaptable to suit specific needs.

The uneven distribution of leprosy among
countries is very striking globally. Based on
1993 data, it is seen that just one country,
India, contributes to 55% of all estimated
cases in the world; six countries, namely
Bangladesh, Brazil, India, Indonesia,
Myanmar and Nigeria, together contribute
to 80%; and 94% of all registered cases in
the world is accounted for by the top 25
leprosy-endemic countries. The gap be-
tween estimated and registered cases shows
variations among countries, and is partic-
ularly large in those with no organized case-
detection activities.

Delivery of leprosy control services also
varies considerably. A small number of high-
endemic countries and some dependent
upon external support have special vertical
programs while in a large majority leprosy
control is delivered through integrated ser-
vices, although most of them have special-
ized supervisory and referral services.

The approaches essential for achieving
elimination are the detection of patients and
their treatment with MDT. Disability pre-
vention and rehabilitation are also impor-
tant, although not directly related to the
elimination goal.

Stratification, target-setting and working
toward the targets are essential aspects of
the elimination strategy. Capacity building,

preparation of action plans and resource
mobilization will be the other important el-
ements of the strategy.

If the intensification of leprosy control
activities through MDT continues as antic-
ipated, the expectations are that the figures
for estimated prevalence, registered preva-
lence, estimated incidence and case-detec-
tion will approximate each other nearer the
year 2000.

Stratification. In terms of stratification,
the following will be the most important
factors to be considered: a) size and inten-
sity of the problem: registered prevalence—
absolute number and rate; estimated prev-
alence—absolute number and rate; annual
case-detection—absolute number and rate;
and estimated incidence—absolute number
and rate. b) delivery of leprosy control ser-
vices: MDT coverage—current and cumu-
lative rates; accessibility and type of health
services; and social factors, including com-
munity awareness, that enable early detec-
tion of cases. Resource allocation and pri-
ority setting at regional and global levels,
and development of strategies and target
setting at country level could be based on
the above considerations.

From the national point of view, the strat-
egy will have to take into account registered
prevalence and cumulative MDT coverage,
the gap between estimated and registered
cases, the existence or not of inactive cases
in the registers, the proportion of disabilities
among new cases as an indirect marker of
delayed diagnosis, and health service ac-
cessibility and social factors.

A stratification based on the most signif-
icant epidemiological and operational in-
dicators helps for setting priorities. For ex-
ample, four strata can be used for
categorizing countries. If in the top stratum
the turnover is optimal and patients are di-
agnosed, treated and cured in a short period
of time, this is likely to lead to elimination
early. When the prevalence/incidence ratio
is high and MDT coverage is poor, elimi-
nation will not be achieved without sub-
stantially intensifying control activities.

Target setting. The elimination strategy
calls for the setting up of intermediate tar-
gets and their constant monitoring. Short-
term target-setting will relate mainly to dis-
ease reduction through cure of patients with
MDT and the consequent reduction in prey-
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alence, while target-setting for the latter
phases of MDT implementation will, in ad-
dition, be aimed at disease reduction in the
occurrence of new cases through reduction
in transmission of infection. While preva-
lence reduction is directly proportional to
the number of patients treated, incidence
reduction will depend upon treating all or
nearly all patients, particularly of the mul-
tibacillary (MB) types, and the duration of
maintenance of high coverage with MDT,
to allow for occurrence of cases infected pri-
or to its introduction.

Activities aimed at elimination of
leprosy at country level

For the elimination strategy to be effec-
tive it needs to be simple enough to be wide-
ly implemented and flexible enough to adapt
to the rapidly changing needs of the disease
and disease control. Existing plans should
be adapted and phased in order to take into
account the time frame defined for elimi-
nation. The activities can be grouped broad-
ly as preparatory activities, core activities
and evaluating activities.

Preparatory activities include prepara-
tion of a plan of action for the elimination
of leprosy, mobilization of resources,
strengthening of health services and train-
ing. Plans of action should include inter-
mediate targets and how they are expected
to be achieved. The elimination strategy
does not envisage an endless activity but
rather a substantial investment limited to a
specific period of time. This calls for the
mobilization of additional resources, ad-
ditional to regular sources. Strengthening of
health services to ensure implementation of
leprosy control is important and should be
based on integrated peripheral health ser-
vice provided it is supported for supervi-
sion, referral, training and evaluation from
the intermediate level. The intensive nature
of MDT implementation calls for special
task-oriented training to peripheral health
workers. Management training for program
managers at different levels is also essential
to ensure success.

Core activities include case-detection, re-
view of treatment registers, MDT imple-
mentation, treatment compliance and com-
pletion, disability prevention and
management, and community participa-
tion. Case-detection should aim at discov-

ering hidden cases not reporting to health
services because of social stigma, as well as
identifying early cases not recognized by the
individual and the community. It will be
necessary to maintain a high level of sen-
sitivity to suspect leprosy; however, a high
level of specificity will be required to con-
firm the diagnosis of leprosy, especially
where the prevalence is becoming very low.
Information on registered cases in countries
with large prevalence rates and low MDT
coverage will need to be checked for accu-
racy to find out whether or not the cases
actually exist and whether or not the pa-
tients have active disease requiring MDT.
The implementation of MDT is central to
the elimination strategy. The initial aim is
to reach all registered cases, and to cover
all new cases as and when identified. Lo-
gistics for drug supply and treatment deliv-
ery through a flexible approach are impor-
tant aspects of MDT implementation.
Treatment compliance is essential if MDT
is to be successful and most patients who
start MDT should complete their treatment
within the required period. Although MDT
is central to the elimination strategy, dis-
ability prevention and management are also
quite important and these activities, em-
ploying simple cost-effective approaches,
should be incorporated into routine leprosy
control activities. Community participation
should be an integral part of all efforts to-
ward the elimination of leprosy.

Evaluating activities include both pro-
gram monitoring and evaluation as well as
epidemiological surveillance. Program
monitoring and evaluation is an essential
activity for measuring the progress toward
specific targets as well as identifying prob-
lems needing specific local solutions. Epi-
demiological surveillance should be carried
out through information collected routinely
as well as through special investigations.
Such surveillance is also important to pre-
dict future trends. Surveillance through sen-
tinel centers is also likely to be a useful
method.

Implementation of elimination strategy
The basic strategy of stratification and

targeting applies to all levels—global, region-
al, national and subnational. At the global
level, the top 25 countries contributing to
95% of all leprosy cases will be the major
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target. Even among these, certain countries
with very large case-loads and high inci-
dence will need intensive efforts if elimi-
nation is to be achieved. While reducing
prevalence will be directly proportional to
MDT efforts, reducing incidence will be de-
pendent upon other additional factors. Thus,
countries which have an annual incidence
rate of less than 1 case per 10,000 popula-
tion and a prevalence rate of several times
that figure will, by administering MDT to
all the existing leprosy cases, achieve the
elimination goal much earlier and more eas-
ily than countries which have annual inci-
dence rates substantially higher than 1 per
10,000 population.

Additional resource needs
The elimination strategy envisages sub-

stantial additional resources up to the year
2000. Major costs will revolve around MDT
and carrying out other activities, including
case-detection, training, supervision, refer-
ral, and monitoring and evaluation, the cost
for which varies greatly according to prev-
alence and health service development in
different countries. Assuming that between
1993 and 2000 about 6.5 million patients
will have been treated with MDT, the es-
timated additional costs would amount to
about US$420 million (including US$140
million for drug costs).

Potential problems
It is clear that the treatment technology

for leprosy through MDT is working very
well with very high cure rates and very low
rates of relapse. So far, there has been no
significant problem with drug resistance.
However, with the increasing use of MDT
by different sectors, and some employing
injudicious drug combinations, drug resis-
tance may emerge as a problem in the fu-
ture, and better and newer MDT may be-
come necessary. Currently, more than one
new combination of drugs is already under
clinical trial, providing optimism that better
MDT regimens capable of dealing with drug
resistance problems and of reducing the pe-
riod of treatment will become available in
the future.

Although MDT has contributed to a rapid
reduction in prevalence, its positive impact
on case-detection and incidence has been
limited and in many areas not easily visible,

at least during the first 5 years of its imple-
mentation. This appears to be due largely
to the long incubation period of leprosy as
well as operational factors such as vigorous
case-finding activities. However, it is ex-
pected that over a period of 5-10 years of
implementation, MDT will have an impact
on incidence rates. This is already seen in
a small number of countries. However, it is
not clear yet as to how strong the impact
will be, particularly in areas where the cur-
rent intensity of the disease is very high. If
the impact in such countries is not suffi-
ciently strong, it may be that the elimination
goal will not be attained by the year 2000
in a very small number of countries and an
additional 5-10 years to attain that goal
may be needed.

MDT has no direct impact on disability
since disability prevention primarily de-
pends upon early case-finding. Pre-existing
nerve damage and deformities among new
patients cannot be reversed by MDT itself.
Among patients who have been cured
through chemotherapy, significant numbers
of those with residual deformities will per-
sist well into the next century.

The application of MDT requires a min-
imum level of health service organization
not always found in many leprosy-endemic
areas. Despite MDT being quite a robust
technology for treatment, many patients are
not able to benefit from it because of the
inaccessibility of health service facilities.
MDT coverage beyond 80%-90% will be
relatively difficult in view of the problems
relating to patients living in inaccessible ar-
eas and to patients not complying with reg-
ular treatment.

Irrespective of political commitment and
availability of resources, the situation is
likely to be relatively more difficult in coun-
tries starting with a larger base of prevalence
than in countries starting with a smaller base,
warranting even more vigorous efforts.

Research needs
The most important area for research will

continue to be the development of better
treatment for affected individuals with ex-
isting and new drugs. The impact of HIV
infection on the individual patient and the
epidemiology of the disease also will need
close monitoring although thus far HIV in-
fection does not appear to have any adverse
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effects on the leprosy situation. In addition,
studies to monitor post-treatment relapses,
development of resistance to existing and
new drugs, including studies to improve
drug-delivery systems and patient compli-
ance, will be important. Tools to identify
subclinical infection of sufficient sensitivity
and specificity will need to be developed in
order to facilitate epidemiological monitor-
ing of the disease in the community.

The evaluation of immunoprophylactic
efficacy of candidate antileprosy vaccines in
field trials will have to continue, along with
research relevant to the development of sec-
ond-generation vaccines although any an-
tileprosy vaccine, when developed, is likely
to be used only in restricted situations.
Studies addressing the significant issue of
nerve and tissue damage need further sup-
port. The highest priority will remain with
health services research or operational stud-
ies directly beneficial to the control pro-
grams.

Post-elimination issues
As the goal nears, tools and methods for

monitoring and evaluating very low prev-
alence situations will be important in order
to certify whether or not elimination levels
have been achieved. Furthermore, since
elimination is not eradication, different
strategies will have to be developed to deal
with the very small number of incident cases
and the backlog of already deformed indi-
viduals. Maintaining skills and facilities for
diagnosing and treating leprosy will be par-
ticularly important. While its resurgence af-
ter reaching very low levels is not expected
to be a significant problem, it is important
to maintain epidemiological surveillance.

Need for a partnership approach to
eliminating leprosy

Eliminating leprosy as a public health
problem calls for coordinated efforts by all
interested parties, keeping in mind the spe-
cific mandates of the various agencies in-
terested in leprosy control, the amount and

nature of the resources available to them,
their relative advantage and their special
interests. Ongoing coordination efforts
should be further strengthened so that the
resources available are utilized optimally.

Leprosy programs which lack resources
are being supported by the international
community, and particularly by agencies
such as the Sasakawa Foundation and in-
ternational NGOs such as the International
Federation of Anti-Leprosy Associations
(ILEP). ILEP members have already com-
mitted themselves to providing "MDT for
All" by the year 2000.

Conclusions
Given the available and anticipated tech-

nologies and strategies for leprosy control,
given the political will that has been gen-
erated in recent years, and given the op-
portunities to raise resources through var-
ious mechanisms, the attainment of
eliminating leprosy as a public health prob-
lem by the year 2000—in spite of difficulties
foreseen in a small number of countries—
should be considered as a real possibility.
However, the attainment of the goal will not
come easily, and it really calls for the vig-
orous and coordinated efforts of all con-
cerned.

It is clear that there is still an immense
amount of work to be done if this elimi-
nation target is to be achieved by the year
2000. It can be achieved provided that fur-
ther, substantial, intensified efforts are made,
both in terms of action and mobilization of
adequate resources. Such intensification is
important, particularly during the next few
years. For the leprosy-endemic countries, it
is an important opportunity to solve a ma-
jor public health problem, and it cannot be
missed.

—Dr. S. K. Noordeen
Chief Leprosy Program
World Health Organi:ation
Geneva, Slvitzerland
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