
The International Leprosy Association
(ILA) Technical Forum report, The Current
Leprosy Situation, Epidemiology and Con-
trol and the Organization of Leprosy Ser-
vices (5), gives a lot of attention to the goal
for elimination of leprosy as a public health
problem. In 1991, this was defined by the
World Health Organization (WHO) as a
prevalence smaller than one per 10,000
population (9). Underlying this elimination
strategy was the hypothesis that because
leprosy patients are assumed to be the sole
source of infection, early detection and
treatment with multidrug therapy (MDT)
would reduce transmission of Mycobacte-
rium leprae (11). It was expected that once
the prevalence fell below this level, the chain
of transmission would be broken, and lep-
rosy would disappear naturally (10). In 1993,
WHO made predictions regarding the ex-
pected trends of the prevalence, number of
registered cases, incidence, and number of
cases detected till the year 2000 (Fig. 1) (12).

The expectation was that by the end of
the year 2000, the prevalence and incidence
would both be about 200,000. But, what
was the actual situation by the end of 2000
(Fig. 2)?

By the end of the year 2000, both the reg-
istered prevalence (597,000) and the num-
ber of cases detected (719,000) were much
higher than the predicted 200,000. The
global prevalence of registered cases came
just below the level of 1 per 10,000. This is
a great change, because it represents a re-
duction of 90% from the prevalence re-

ported in 1985. Of course, we do not know
the actual prevalence or the actual inci-
dence, but it is well known that the actual
prevalence and incidence can be very dif-
ferent from the prevalence of cases regis-
tered for treatment or the number of cases
detected during the year, respectively.

A goal for the elimination of an infec-
tious disease makes sense only if it means
reduction of transmission of infection and,
consequently, reduction of incidence of dis-
ease. However, despite a dramatic reduction
in the number of leprosy patients registered
for treatment, the number of newly detected
cases at the global level has not shown a
comparable decline. On the contrary, it has
increased (Fig. 3).

The expectation that a reduction of preva-
lence to very low levels would lead to a re-
duction of transmission of infection has
shown to be a fundamental miscalculation.
Transmission is probably decreasing, but it
is a very slow process and we have more ev-
idence that it is caused by socio-economic
improvement and bacillus Calmette-Guérin
(BCG) than by an additional impact of
MDT as compared with the impact of dap-
sone monotherapy (1, 6, 7, 8).

The Technical Forum concluded that
there is no consistent evidence that the in-
troduction of MDT has accelerated the de-
cline of the incidence of leprosy. Several
explanations are possible for the lack of ac-
celeration: (i) the increased case detection
efforts, (ii) the increased coverage of lep-
rosy services, (iii) there may be other im-
portant sources of transmission than un-
treated patients, (iv) the long incubation pe-
riod of leprosy, or (v) the patients with the
infectious type of the disease have transmit-
ted the infection in their environment be-
fore they are detected and treated.

The Technical Forum concluded that,
whereas early diagnosis and regular treat-
ment by MDT will remain the cornerstones

REVIEW

“Elimination” of Leprosy and the Need to Sustain Leprosy

Services, Expectations, Predictions and Reality1

248

INTERNATIONAL JOURNAL OF LEPROSY Volume 71, Number 3 
Printed in the U.S.A.

(ISSN 0148-916X)

1 Received for publication 5 November 2002. Ac-
cepted for publication 15 March 2003. This review is
based on a presentation under the same title made by
Dr. Feenstra at the 16th International Leprosy Con-
gress, Salvador, Brazil.

Mailing address: Pieter Feenstra, Head, Leprosy
Unit, KIT (Royal Tropical Institute) Wibautstraat 137j,
1097 DN, Amsterdam, The Netherlands. Email:
p.feenstra@kit.nl



71, 3 Feenstra: “Elimination” of Leprosy and Sustaining Leprosy Services 249

of leprosy control for the foreseeable future,
additional strategies should be developed,
based on better understanding of the epi-
demiology of the disease (R). The ‘R’
means that this is an area recommended for
further research.

In this context the Technical Forum has
formulated three recommendations. (i) Vac-
cination with BCG as part of childhood im-
munization must be continued in countries
in which leprosy still exists (EB), where
‘EB’ means that this recommendation is ev-
idence based. (ii) The possible role of
chemoprophylaxis based on bactericidal
drugs should be further studied (R). (iii)
More research is needed, particularly on
transmission of M. leprae, the role of sub-
clinical infection, progression from infection
to disease, and trends of incidence of the dis-
ease, including the impact of MDT (R).

What does explain the declining preva-
lence? In the epidemiological definition, the
prevalence is equal to the product of the in-

cidence and the duration of disease (P = I ×
D). ‘P’ is the point prevalence, i.e., the num-
ber of leprosy cases in need of chemother-
apy at a defined point of time, usually the
end of the year. ‘I’ is the incidence, i.e., the
number of new cases of leprosy that occur
during a year. ‘D’ is the duration of disease.

The operational definition of prevalence
chosen for the WHO elimination campaign
is quite different. The prevalence of cases
registered for chemotherapy is equal to the
annual number of cases detected times the
duration of treatment with MDT (Preg =
CD × Dmdt). This (registered) prevalence is
subject to many influences, such as: (i)
shortening of duration of treatment [Since
1993, the treatment of multibacillary (MB)
leprosy has been shortened from 24 months
to 12 months and in some major leprosy en-
demic countries single lesion leprosy is
treated with a single dose of ROM (a com-
bination of rifampicin, ofloxacin, and
minocycline)], (ii) methods of case finding

FIG. 1. Global elimination of leprosy, targets and expectations.
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(active vs. passive case finding activities),
(iii) updating of the registers (“cleaning” of
the registers has contributed tremendously
to the decline, which in some countries was
sufficient to “eliminate” leprosy).

Since case detection figures are basically
unchanged, it can be concluded that the de-
crease of the registered prevalence is
mainly the result of shortening of treatment
duration and cleaning of the registers, and
does not reflect an actual reduction of the
transmission of M. leprae.

This is also illustrated by the data from
Ethiopia where I was working as the WHO
adviser to the National Tuberculosis and
Leprosy Control Program from 1996 to
2000 (Fig. 4).

There was an impressive decline of regis-
tered prevalence in Ethiopia from 85,000 in
1982 to 5000 in the year 2000, but the an-
nual case detection remains stable around
5000, during the last decade. In 1998,
Ethiopia changed the 24 months MDT regi-
men for MB patients to 12 months, and sud-

denly, but of course not unexpectedly, the
‘prevalence’ dropped the following year
from just above to just below the magic
1/10,000 and WHO stated that leprosy had
been eliminated in Ethiopia. According to
various WHO publications, including the
recently published WHO booklet, “The Fi-
nal Push to Eliminate Leprosy as a Public
Health Problem, Questions and Answers”
(10), leprosy will now die out naturally in
Ethiopia. But the only thing that has hap-
pened is that the duration of MDT for MB
leprosy has been shortened. Nothing else
has changed. The annual number of new
cases is still the same as it was during the
time when leprosy was not yet eliminated
as a public health problem.

Epidemiologists have been very skeptical
regarding the statement that leprosy will die
out naturally after a prevalence rate below 1
per 10,000 has been reached. And the skep-
ticism only became stronger when a few
years ago a new slogan was launched by
WHO: “The Final Push” strategy with the

FIG. 2. Prevalence rate and case detection rate world, 1985–2000.
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message that 2.5 million remaining cases
have to be detected and cured, suggesting
that there will be no transmission anymore
after the target of 1 per 10,000 has been
reached (10).

The Technical Forum has done an exten-
sive literature search for evidence support-
ing this statement, but that was not found
and therefore, the conclusion is that there is
no evidence that once a predefined level of
prevalence rate is reached, leprosy will nec-
essarily die out.

So, it is obvious that the prevalence of
cases registered for treatment is not an ap-
propriate indicator for progress towards real
elimination. Are there better indicators? I
will answer this question by first showing
an example from the Indonesian Province
Central Jawa (Fig. 5).

In 1995, the elimination target was
achieved. We are often so impressed by the
prevalence curve, that we do not realize
what actually happens with the case detec-
tion figures. But what does “elimination”

look like, if we look at case detection only?
(Fig. 6).

How can one logically explain that since
the indicated point in time, leprosy has been
eliminated and is going to die out naturally?

There is a great risk that irrational inter-
pretation of the elimination goal results in
situations in which countries claim that the
leprosy control service has successfully
eliminated the disease, and as a conse-
quence, could be discontinued. The danger
is that we will end up with continuing trans-
mission and hundreds of thousands of new
cases every year, but without leprosy ser-
vices that can deal with them.

Two mistakes have been made. In the
first place, the wrong indicator (the preva-
lence of patients registered for MDT) has
been selected to reflect the progress towards
elimination of leprosy (i.e., reduced trans-
mission and incidence). The second mistake
is a classical error that is often made in pub-
lic health: instead of using the indicator as a
limited tool to reflect the progress towards

FIG. 3. Global elimination of leprosy, expectations for case detection and actual data.
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the goal of reduced transmission, the indi-
cator itself has become the goal, and the ac-
tual goal has practically gotten out of sight.

Regarding the use of indicators, the Tech-
nical Forum concluded that prevalence
alone is of limited value as an indicator of
leprosy control. The new-case detection-
rate may be a better indicator, in conjunc-
tion with other indicators. The treatment
completion rate is an important indicator of
the effectiveness of patient management
(BP). “BP” means that this is considered as
the best practice.

The new-case detection-rate is the most
logical proxy-indicator of incidence. How-
ever, it also poses some problems of interpre-
tation. (i) It is directly influenced by the
frequency and quality of detection. (ii) A
number of newly detected cases may have
developed leprosy several years earlier. But at
the same time, (iii) some people who develop
symptoms will be detected only after a num-
ber of years, and thus will not be included in
the current year’s case detection rate.

In spite of these limitations, trends of
case detection reflect trends of incidence,
on condition that there has been no impor-
tant change of detection activities.

For routine use in integrated programs
the most appropriate indicators are: (i) num-
ber (rate) of new cases, both paucibacillary
(PB) and MB; (ii) proportion of newly de-
tected patients with disability grade 2,
which reflects the degree of delay before de-
tection, and if it is stable the trends of case
detection reflect trends of incidence; and
(iii) treatment completion rate.

These indicators are also useful for self-
evaluation by the health workers. They can
be easily translated into their major respon-
sibilities: find patients before they have de-
veloped disability and cure them.

Another relevant indicator is the propor-
tion of children among new cases. A large
proportion is a sign of recent transmission
of the infection. Thus, it is an important epi-
demiological indicator, even though the
proportion can also be influenced by opera-

FIG. 4. NTLCP Ethiopia, leprosy case detection and prevalence.
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tional factors, such as school surveys. In
2000, the global data showed a child pro-
portion of 17%. The Technical Forum does
not recommend routine reporting on this in-
dicator in integrated programs. If needed,
the information can be collected through a
special study, sentinel surveillance, during
supervisory visits, etc.

The issue of indicators for routine pro-
grams brings us from the chapter on epi-
demiology and control to the chapter on the
organization of services. We have seen that
the number of new cases detected globally
has changed very little over the years.
Moreover, some countries that had not
reached the elimination target by the end of
2000, may have difficulties reaching it by
the year 2005 (Fig. 7).

To reach the elimination target the number
of registered cases has to reach a level of
about 100,000. In many states in India it will
not be feasible to achieve the elimination tar-
get, unless we reduce case detection activi-
ties, or further reduce the duration of MDT.

The Technical Forum concluded that sig-
nificant numbers of new patients will con-
tinue to present for many years. Thus, it is
essential to ensure that leprosy control ac-
tivities have to be sustained, even in coun-
tries or areas that have officially reached the
elimination target (BP).

For many years to come, every year hun-
dreds of thousands of new cases will occur.
They must be detected at an early stage and
given regular and complete treatment with
MDT. Some of the new patients will have
disability at diagnosis, and many are at risk to
develop disability after diagnosis. Moreover,
about 3 million “cured” cases are disabled
and in need of care. Leprosy services will
need to be sustained far into this century (3).

Disease control can be defined as reduc-
tion of the incidence and prevalence of the
disease, and of the morbidity and mortality
resulting from the disease to a locally ac-
ceptable level as a result of deliberate ef-
forts. Continued intervention is required to
maintain the reduction (2). The strategy to

FIG. 5. Prevalence rate and case detection rate Central Jawa 1993–2000.
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achieve control of leprosy has four major
elements: (i) early case detection, (ii) ade-
quate chemotherapy (MDT), (iii) preven-
tion of leprosy related impairments, and
(iv) rehabilitation.

Implementation of this strategy ideally re-
quires accessible, cost-effective, and sus-
tainable health services that cover the popu-
lation fully, and are accepted by the commu-
nity and the patients. This strategy implies
that leprosy control activities should be im-
plemented by the general health services.
Several integrated programs have shown
that leprosy control can be effectively im-
plemented by general health workers (4).
There is a broad consensus on the need to
integrate leprosy services into the general
health system. WHO, the International Fed-
eration of Anti-Leprosy Associations
(ILEP), and ILA see this as the most realis-
tic strategy to sustain cost-effective leprosy
services. Integration is also a central ele-
ment of the health sector reforms.

Integration means that day-to-day patient
management will become the responsibility

of general health staff. Integration does not
mean that specialized elements need to dis-
appear from the health service. On the con-
trary, specialized components must be
available within the general health service
at the central and intermediate levels for
planning, evaluation, training, technical su-
pervision, referral services, and research.
Depending upon local conditions, each
country or region must decide at which
level of the health system such specialized
support should be available.

Where case-detection rates are low, a fo-
cused approach is appropriate, whereby
services are provided mainly in selected
general health facilities in the areas in
which leprosy still occurs. The skills of
general health workers will be limited
mainly to suspecting leprosy and referral of
suspects to specialized staff at the interme-
diate levels to confirm the diagnosis and be-
gin treatment. Continuation of treatment
could be delegated to the peripheral health
facility serving the community in which the
patient resides. The resources devoted to

FIG. 6. Case detection rate Central Jawa 1993–2000.
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leprosy must be in balance with those re-
quired for other, often much more serious,
public health problems (BP).

The Technical Forum report gives recom-
mendations on the requirements for effec-
tive integration. In summary:

• Government must make a commitment
to sustained leprosy control activities.

• General health service infrastructure
must function adequately.

• The integration process must be care-
fully planned, appropriate to the local
situation.

• Maintain a well-functioning central
leprosy unit, usually housed in the
Ministry of Health.

• An uninterrupted supply of anti-leprosy
drugs must be guaranteed.

• Follow appropriate (simplified) field
procedures, including recording and
reporting.

• National strategies should clearly de-
fine the role of the private sector.

• Non-governmental organizations sup-

porting leprosy control continue to be
important partners with governments
in integrated leprosy control programs.

• It is important that the various agencies
involved in leprosy control collaborate
and coordinate their activities, in order
to increase their effectiveness.

• In integrating leprosy control into gen-
eral health services, equity and quality
of care for leprosy patients should be
assured.

This implies that the services for leprosy
patients should provide the same level of
quality as do the services for other health
problems (not less, but not more either).

• Training of all categories of staff in-
volved in leprosy control should be
task-oriented. Leprosy should be in-
cluded in the curricula of medical fac-
ulties and paramedical schools (BP).

• Information, Education and Confirma-
tion (IEC) activities result in increased
knowledge, change of behavior, and

FIG. 7. Registered and new cases in India.
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reduction of stigma (EB). They should
preferably be combined with IEC for
other health problem (BP).

• Leprosy elimination campaigns (LEC)
can play an important role in the
process of integration. Case-finding in
LEC must be based on self-reporting to
the general health staff (BP).

Although there is consensus on the need
for integration and the consequent need for
simplification of the leprosy control activi-
ties and procedures, there is a serious
disagreement on the interpretation of the
word “simplification.” Simplified guidelines
should still respect well defined, minimal
acceptable levels of quality and effective-
ness, and in this regard the Technical Forum
believes that a number of recent WHO
guidelines concerning diagnosis, treatment,
and prevention of disability are unaccept-
ably oversimplified. These issues are dis-
cussed in the other three chapters of the
Technical Forum report: the diagnosis and
classification of leprosy, chemotherapy, and
prevention of disabilities and rehabilitation.

The conclusion of this discussion on the
chapters of the ILA Technical Forum report
on epidemiology, control, and organization
of services is that the WHO elimination goal
has created a broad and strong commitment
to the fight against leprosy. However, the
number of new cases detected globally has
changed very little. This is mainly explained
by the disappointing additional impact of
MDT on transmission. The strong decrease
in registered prevalence is not based on a
decreasing incidence, and can be explained
by the shortening of treatment duration and
cleaning of the registers. Since leprosy will
continue to be a problem beyond 2005, lep-
rosy services have to be sustained. This
should be done by integrating leprosy ac-
tivities into the general health services.

Detailed information and extensive litera-
ture references are available in the full report.

—Pieter Feenstra, M.D., M.P.H.
Head, Leprosy Unit
KIT (Royal Tropical Institute)
Amsterdam, The Netherlands
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