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Abstract

India attained the elimination figure of less than 1 case of leprosy per 10,000 people during December 2005. Despite
this, India still accounts for the largest number of new leprosy cases in the world, maintaining more than 50 per cent
of the leprosy burden of the world, notwithstanding over three decades of use of multidrug therapy. The present review
analyzes the process of execution of the elimination program, identifies any lacunae therein and presents corrective
measures that could be taken up for elimination of the disease from the country.
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Introduction

Mycobacterium species are known to be commonly present in
the environment, with Mycobacterium leprae as the first such
organism to be to be associated with leprosy in humans, by G.A.
Hansen in 1873.! However, in 2009, skeletal evidence for existence
of leprosy in human civilization since 2000 BC was documented.>
Molecular evidence for the presence of M. leprae in 10" century
human skeletal remains has also been presented.> More than three
decades ago when leprosy was endemic in many countries, India
had more than 50% share of leprosy patients of the world. At
present, in spite of availability and implementation of an effective
multidrug therapy (MDT) for more than 30 years and attainment
of elimination (<1 case/10,000 population size as defined by World
Health Organization [WHO]) in 2002),* India continues to have a
high share of 58.8% of the world leprosy population.’ This might
be due to the addition of new cases (who were incubating the
disease) in the existing leprosy population. After the declaration of
elimination, in 2005, of this chronic and long incubating disease,
the vertical leprosy control program was quickly integrated with the
general health services.® It can be seen from the trends in prevalence
rate in India, that there was initially a steep fall in prevalence from
25.9/10,000 0f 1991 t0 5.9/10,000 in 1996, but thereafter, it gradually
declined and showed a plateau from 2007 till 2016, even after
attaining elimination.”® On the contrary, annual new case detection
rate showed a gradual fall from 5.9/10,000 of 1991 to 2.3/10,000
in 2005, with rise to peaks in 1999 and 2000. However, between
the years 2005 to 2015, both prevalence rate and annual new case
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detection rate remained in a plateau phase and the latter always
exceeded the values of the former [Figure 1]. This clearly indicates
that although the number of cases as determined by prevalence
rate has drastically gone down, the active transmission of infection
has remained unchanged, as revealed by a steady level of annual
new case detection rate [Figure 1]. Thus, continuous occurrence of
new cases in the population has greatly dampened the progress of
National Leprosy Eradication Programme (NLEP). The remarkably
steep decline in prevalence from 1991 to 2005 was due to wide
coverage of the MDT program throughout the country, shortening of
the drug regimen from 2 years to 1 year and designation of leprosy
cases as cured cases when released from treatment.’

To reduce annual new case detection rate, recently Government
of India launched an active house-to-house survey in the form of
Leprosy Case Detection Campaign and identified 31,666 active
leprosy cases in the community, of which 3,755 cases were in the
pediatric age group.'?

The present analysis attempts to deal with the reasons for emergence
of such a state during elimination era, wherein in spite of lowering
of prevalence rate, new cases are appearing almost in the same
numbers in the community. Further, the present review attempts
to identify the reasons for transmission of leprosy in India during
elimination era and suggests ways to adopt measures which will
bring leprosy under control.

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows
others to remix, tweak, and build upon the work non-commercially, as long as the
author is credited and the new creations are licensed under the identical terms.

For reprints contact: reprints @medknow.com

How to cite this article: Sengupta U. Elimination of leprosy in India:
An analysis. Indian J Dermatol Venereol Leprol 2018;84:131-6.

Received: June, 2017. Accepted: October, 2017.

© 2018 Indian Journal of Dermatology, Venereology and Leprology | Published by Wolters Kluwer - Medknow 131



Sengupta

Reasons for active transmission

Long incubation period of the disease

It is known that the disease has a long incubation period, which may
range from few weeks to 30 years.!"""* Despite knowledge of this
fact, the time taken for declaration of elimination, after attainment
of prevalence rate < 1/10,000, was too short, which is revealed by
the continuous emergence of new cases along with a rise in cases
amongst children in India from 2006 till date,'*!> and consequently,
accumulation of undetected new cases in the population.'® Further,
with the assistance from World Bank, the first phase of integration
exercises of leprosy program with the general health services was
immediately initiated in low endemic regions in 2001, which was
continued later all over the country in a phased manner till 2004.'7-1°
Before the integration of leprosy control program with the general
health services, there should have been a stage of rigorous disease
surveillance mechanism for at least 5—10 years after the declaration
of elimination for recording and treatment of the new leprosy cases
that would have emerged from the infected incubating population.
It is known that in a chronic disease such as leprosy, many infected
contacts in the population who are incubating the disease will emerge
later as leprosy cases,” and hence during the post-elimination
period, appearance of new cases will delay the progress towards
eradication. As there was no surveillance mechanism in place after
elimination to screen for new cases, therefore, more than 50% of the
world leprosy population is still residing in India.*

Follow-up of drug trials for short duration

Most of the follow-up of the drug trials for determination of duration
of MDT under the program were for short duration?' and relapses
were noted to be low.??> However, when an MDT-administered
cohort was followed up for 16 years in Cebu, the relapse rate

PR and ANCDR/10,000

Figure 1: Graph showing the trend of leprosy prevalence rate and annual new
case detection rate from 1991 to 2016. ANCDR: Annual new case detection
rate, PR: Prevalence rate

Elimination of leprosy

increased to 4.6 percent.”® Furthermore, anticipating a low relapse
rate, MDT was recommended initially for 2 years’ duration,* which
was further reduced to 1 year MDT for multibacillary (MB) cases of
leprosy.”® Under the program, patients who relapsed with a positive
bacteriological index (BI) in skin smears after stopping MDT were
not immediately re-enrolled for treatment, leading to a delay in
commencement of chemotherapy. This delay in re-enrollment of
relapsed patients for re-treatment might have spread the infection
in the community. Later, reports on relapse rates after long-term
follow-up of MB cases were documented from many countries of the
world.?*?* Well-controlled institutional studies from West Africa®*!
and India,** including large number of cohorts, have reported
significant number of relapses after 2 years of WHO regimen.
However, reports were also available regarding the suitability of
2 years* and 1 year*® regimen from WHO MDT trials from India,
Ethiopia and Cebu, wherein relapse rates were found to be very
minimal.

The method of determination of bacterial killing by
antileprosy drugs

As the morphological index did not correlate well with viability of
M. leprae after administration of different dosages of antileprosy
drugs,’” efficacy of bacterial killing of M. leprae in patients under
drug trials was mostly assessed by mouse foot pad growth of
M. leprae inoculations isolated from biopsies of patients.’® With
this robust mouse foot pad assay for determination of growth,
researchers have reported the presence of viable M. leprae after
fixed dose therapy.*** Using other in vitro methods for assessment
of viability, researchers could also show the presence of viable
M. leprae after 2 years of MDT.*!

Fixed dose therapy under NLEP for MB patients

It has been often noted that relapses are occurring more in MB
patients after fixed dose therapy.’>** Relapses have recently been
observed more in highly bacillated (BI 3+ to 5+) MB patients.*
It is of utmost importance to find out whether high BI patients at
the time of stopping MDT harbor viable bacilli, which might lead
to relapses. Recently, a molecular assay using real-time reverse
transcription polymerase chain reaction (RT-PCR) has been
developed for determining M. leprae viability in environmental or
clinical samples based on 76S ribosomal RNA.* It has been noted
using RT-PCR, that after fixed dose therapy, several copies of /65
ribosomal RNA remain in patients’ tissues, indicating the presence
of viable bacilli [Figure 2] (under publication). As lepromatous
cases specifically lack cell-mediated immunity to kill M. leprae,
the left out viable bacilli which might remain silent will grow later
either into drug-sensitive or drug-resistant M. leprae. A recent
study has shown that M. leprae obtained from relapsed cases after
24 or 12 months fixed dose therapy are able to grow in mouse foot
pad .* Therefore, by the time these relapsed cases are recognized,
either in the field or in hospitals, they could have transmitted the
infection to their household and neighboring contacts. Further, if
the relapse occurs due to secondary resistance, then the relapsed
patient will infect a naive susceptible contact who might develop
leprosy with a primary resistant strain of M. leprae in future.*

Quick integration of the NLEP with the general health
services

As already stated above, after attainment of elimination figure
of <1/10,000 in December 2005, there was a quick integration
of the vertical NLEP program with the general health services.’
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Figure 2: Absolute quantification of copy number of /6S rRNA gene from skin smear scrapings of patients after completion of multidrug therapy regimen

A chronic disease, such as leprosy, which has a long incubation
period is expected to have many individuals in the population who
will be incubating the disease for many years before they become
clinical cases. Therefore, a surveillance system should have been
in place under the program for quick detection and treatment of
new cases to halt transmission of infection in the community.
As this surveillance mechanism was not in place, especially
in endemic pockets, transmission of infection continued in the
community.

Noncompliance to MDT

It has been revealed from several studies that a significant number of
cases on treatment drop out from multidrug regimen due to several
reasons.*3" These patients either do not take treatment until they
clinically worsen, or go to some other private doctors who may not
prescribe a proper antileprosy drug regimen. Hence, the patients lost
to follow-up would have transmitted the disease in the community
till they are again enrolled for administration of MDT under NLEP.

Health and hygiene

Most of the endemic pockets are now restricted to the states like
Orissa, Bihar, Uttar Pradesh, Madhya Pradesh, West Bengal,
Chhattisgarh, and Dadra Nagar Haveli where leprosy was endemic
from the very beginning.® In these endemic areas, basic hygiene
and sanitation, essential for a good healthcare system, is not
available, especially in villages. In most of these rural areas, the
source of water is from ponds which are used for daily washing and
bathing purposes by all inhabitants along with the patients. In such
a situation where there is clustering of active cases, the contacts
are getting constantly exposed directly to both patients and an
environment (soil and water) wherein M. leprae has been shown
to remain alive in all seasons for long duration.’’>* Therefore, if the
environment for health and hygiene is not improved, then shedding
of bacilli from infected cases will prove to be a continuous source
of exposure to infection.

Action plan to halt transmission

The diagnosis and treatment of active cases in the
community

There is an immediate need for implementation of house-to-house
surveys on a war footing in diagnosing the active cases and enrolling
them immediately under MDT program. It is to be mentioned that
India has already initiated the same by implementation of leprosy
case detection campaign program in endemic districts throughout
the country. Under this program, house-to-house survey in endemic
villages of most of the states has been initiated.” It is anticipated that
this approach when implemented throughout the country will bring
almost all the active cases under treatment, and will bring down the
number of these cases to a great extent. However, a surveillance
mechanism has to be sustained, to serve as “watch dog” for regular
screening of contacts in the population for new cases after the
completion of leprosy case detection campaign.

The protection of contacts of index cases from getting
M. leprae infection

Immediate steps have to be undertaken to reduce the exposure
time of contacts with the index cases. To achieve this, one dose of
rifampicin administration to all contacts of index cases has been
initiated by NLEP while implementing leprosy case detection
campaign in most of the endemic districts of the country. This
strategy has been adopted because chemoprophylaxis of contacts
with one dose of rifampicin has been found to be very effective in
reducing the transmission of infection in COLEP trial in Bangladesh.
This double-blind trial has shown a significant protection from
clinical leprosy in the contact population at Bangladesh up to
2 years.> Earlier, during the dapsone monotherapy regimen between
1960 and 1970, chemoprophylaxis of contacts with twice weekly
doses of dapsone administration for many years was adopted by
several countries which showed significant protection against
leprosy. It was also noted that the efficacy of protection was higher
at the community level compared to that of the household contacts,
although the number of non-household contacts to be treated
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was much higher.”> Almost at the same time dapsone resistance
emerged in the population.’®’ However, an immediate worldwide
implementation of administration of MDT for treatment of leprosy
recommended by WHO controlled the situation of dapsone
resistance.”® It may be pointed out that dapsone-resistant M. leprae
emerged almost 30 years after dapsone monotherapy. Now that
more than another three decades have passed with administration
of rifampicin in MDT drug regimen, it is expected that M. leprae,
although a slow growing bacteria, will start showing up changes in
its genes with mutation leading to evolution of rifampicin-resistant
strains. Rifampicin resistance has already been reported from
different endemic regions of India.* Considering the above,
especially when secondary rifampicin resistance is being reported
from various endemic regions of leprosy whether single-dose
rifampicin for chemoprophylaxis will be a wise proposition for
reduction in transmission of infection will be revealed only from
the future survey of contacts of index cases who will be subjected to
chemoprophylaxis under the control program.

Reduction in default rate

Default in treatment has been one of the major issues for failure of
the program. The health workers need to be trained to find out about
the patients’ regularity of intake of medicine, ensuring that they do
not default from the MDT regimen. This would require continuous
monitoring of patients by healthcare workers to remind them to take
medicines as per instructions. The mechanism for the same may be
evolved using mobile networking system.

Contact Tracing

It has been shown in India that contact tracing- examination of
persons having contact with a leprosy patient- is a very important
component to identify populations at high risk for developing
leprosy.**¢! Contact tracing along with chemoprophylaxis with
rifampicin was applied by WHO under COLEP trial in Bangladesh
to reduce transmission of leprosy.** Therefore, contact tracing
and their examination for early disease manifestations could be
introduced immediately under NLEP. Health workers could be
trained so that the patients get committed to bring their contacts to
the primary health center for clinical examination.

Reduction in stigma

Stigma in leprosy is known to cause social discrimination. Due to
this fear of discrimination, patients frequently hide early symptoms
and signs of leprosy®® and therefore, are not treated at a proper time.
This delay might be responsible for spreading the infection to their
healthy contacts. After initiation of treatment, often patients do not
report to the general health services or the tertiary care hospital
because of fear of rejection by society and their community, and
therefore, in certain countries non-compliance to treatment may go
up to 40 percent.®

Lack of knowledge regarding signs and symptoms of
leprosy in the community

To achieve a success in any control program of a disease, it is of
prime importance that people in the community should be aware
about the early signs and symptoms of the disease. Several studies
carried out in endemic countries indicate that knowledge in the
community about signs and symptoms of leprosy is inadequate.**%
Therefore, there is an immediate need for education of the
community regarding early signs and symptoms of leprosy so that
there is a rise in perception and awareness of the disease.

Elimination of leprosy

Immunomodulation

An immunomodulator that will be able to upgrade the required
cell-mediated immunity against M. /eprae in a susceptible host will
definitely be useful in reducing the transmission of the disease. It
has been well established that a vaccine that would protect 60-90%
of the population from getting infected is very useful to reduce
transmission for infectious diseases.®*®” BCG, has already been
found to provide increased protection to the contact population
from 50% in Malawi®® to 90% in Sao Paulo, Brazil.”” Another
vaccine earlier named Mw and now categorized as M. indicus
pranii, a saprophyte, sharing genes with both M. leprae and
M. tuberculosis,”! was also tried for determining its efficacy in
protecting against leprosy infection. It was observed that M. indicus
pranii-vaccinated population was protected up to 68%, 60%, and
28% at the end of the first, second, and third year post-vaccination,
respectively. As this is a heat-killed bacteria, it required a booster
dose after 2 years to restore the immunity.” Hence, such a vaccine
having immunomodulating properties may be useful in curtailing
transmission of leprosy.

Conclusion

This article has briefly described the present scenario of leprosy burden,
action executed by Government of India, the reasons for continuous
transmission of leprosy and the measures to circumvent active
transmission of leprosy in the country. It has pointed out the preventive
approach to be considered under the elimination program and also has
described the measures to control the disease both at the community
and at the national level.
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