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ABSTRACT

Leprosy is a chronic, treatable, disease caused by Mycobacterium leprae. Modern leprosy
therapy typically consists of combinations of dapsone and rifampin with or without clofazimine
depending on paubacillary or multibacillary status. The vaccine most commonly associated with
leprosy prophylaxis is the BCG vaccine. The newly emerging Mycobacterium indicuspranii
vaccine is also gaining prominence as a potential method of prevention however its efficacy is
lesser than that of BCG. Effort is being made to develop a vaccine specific for leprosy using bio
informatic tools to identify genes from M. leprae. Additionally vitamin D supplementation has
also proven to be a possible treatment pathway for leprosy. Prognostic and early diagnostic tools
to accompany therapeutic strategies are also under development. It has been proved that ML0405
and ML2331 are antigens of Mycobacterium leprae with potential although its use in a clinical
setting is doubtful. In spite of all this the current most effective tool against leprosy is contact
tracing and post exposure prophylaxis. Bed aquiline is found more effective against
mycobacteria and could be considered for this article.
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INTRODUCTION

Leprosy is a chronic, treatable, disease
caused by Mycobacterium leprae. M. leprae
is an acid fact, rod shaped bacillus which
primarily affects the skin, peripheral nerves,
upper respiratory tract and eyes [1]. The
disease has severe physical, social, and
psychological ~ consequences.  Currently
leprosy is curable.

WHO has classified Leprosy according to
host immunity and bacilli load as follows for
treatment purposes:

* Paubacillary (PB): a case of leprosy with 1
to 5 skin lesions, without demonstrated
presence of bacilli in a skin smear

* Multibacillary (MB): a case of leprosy
with more than 5 skin lesions; or with nerve
involvement; or with the demonstrated
presence of bacilli in a slit skin smear,
irrespective of number of lesions

At one end of the spectrum are those with
high levels of immunity who present with a
single, well- demarcated skin lesion with
central hypo-pigmentation and hypoesthesia.
While those with low levels of immunity
feature numerous, poorly demarcated, raised
or nodular lesions on all parts of the body.
MB leprosy is also associated with neuritis.
There is thickening of peripheral nerves with

weakness or loss of sensation in the muscles

supplied by the nerve [2]. Though there has

been a sharp fall in the prevalence of the
disease worldwide since the 1980s, new
cases still continue to arise. As of 2019 the
global prevalence was 171 175 [3]. In India
the prevalence has reduced from 57.8/10,000
in 1983 to 0.57/10,000 in 2019. This decline
is attributed to the implementation of Multi
Drug Therapy (MDT). Regardless India does
continue to account for 57% of new cases
reported globally each year and is among the
3 “global priority countries” that contribute
96% of world numbers of leprosy [4].
CURRENT METHODS OF TREATMENT
AND DIAGNOSIS

After initial over reliance on dapsone mono
therapy, drug resistant leprosy bacilli have
developed. Therefore modern leprosy therapy
typically consists of MD Tregimens put
forward by the WHO Expert Committee
(Chemotherapy of leprosy for control
programmes: report of a WHO study group
WHO 1981). For patients of PB leprosy
rifampicin 600mg should be taken once a
month along with dapsone 100mg daily for 6
months. Conversely MB patients are
prescribed  rifampicin 600 mg and
clofazimine 300 mgto be taken once a month,
dapsone 100mg daily, and clofazimine 50mg

for 12 months. This new regimen both

combats dapsone resistant strains as well as
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shortens the duration of therapy while being
generally well tolerated [5].

Rifampicin shows very few toxic effects at
the current dosage however it may turn urine
slightly reddish which the patient should be
notified of before the initiation of therapy.
Similarly clofazimine causes brownish black
discolouration of skin which gradually
disappears on completion of therapy. This
too should be explained to the patient.
Second line drugs include moxifloxacin,
ofloxacin, minocycline, and clarithromycin
In India the National Leprosy Eradication
Programme aims to achieve regular treatment
of patients by providing MDT at health care
facilities. Classic methods of Leprosy
diagnosis are based on clinical examination,
bacillary counts in skin smear microscopy,
histopathology and more recently PCR.
These methods cannot distinguishing latent
infection from active disease [7].
VACCINES

As discussed above, the current strategy for
the treatment of leprosy is based on the
implementation of effective multi drug
regimens recommended by the WHO.
Unfortunately, recently collected data has
revealed that this strategy appears to have
had little effect on reducing occurrence of

new cases of leprosy worldwide. Relapse

rates are as high as 16 to 39% in

multibacillary patients [8]. The use and
development of vaccines has therefore been
given high importance.

The vaccine most commonly associated with
leprosy prophylaxis is the BCG vaccine. So
far5 studies have found that the vaccine does
provide some protection. However the
definitive use of the BCG vaccine as a
preventative measure for leprosy remains
debatable as there was  substantial
heterogeneity between the trials. The extent
of protection varies from 20 to 80% across
the various trials. This disparity can be
attributed to the duration of follow up,
number of doses, and the year in which the
study was conducted. Additionally the trials
have shown that the vaccine is more effective
in those to which it has been administered
before the age of 15 than in those vaccinated
later on [9].

Methods to improve BCG usefulness against
leprosy are being investigated. A Brazilian
study suggests that neonatal BCG
vaccination may have an important impact on
transmission of leprosy [10].

Other potential vaccine candidates include
BCG and heat killed M. leprae, BCG and M
Vaccae, ICRC bacillus, and Mycobacterium
indicuspranii. The hypothesis that BCG with
killed M. leprae improves vaccine efficacy

was evaluated by three different studies
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which found that no advantage was observed
by including heat killed M. leprae along with
BCG. Of the three remaining candidates
Mycobacterium indicuspranii (MIP) has been
put forward to be implemented as part of the
National Leprosy Eradication Programme by
the National Jalma Institute of Leprosy.

Mycobacterium indicuspranii elicits a similar
antigenic response to the BCG vaccine and
its potential in leprosy prevention is being
studied. It has shown some success in animal
models of tuberculosis. Producing high levels
of pro inflammatory cytokines and
multifunctional T cells [11]. Despite the fact
that the MIB vaccine is less effective than
BCG in the prevention of leprosy it is also
more effective than other existingnon BCG
vaccine candidates over a three year period.
It’s potency does however begin to fall after
6-9 years, indicating a potential need for
booster doses if it is considered to be
implemented as a leprosy vaccine [12].

Effort is being made to develop a vaccine
specific for leprosy however there is
difficulty in obtaining a highly reliable
source for leprosy antigens. Infected
armadillo tissue has been used in the past as a
source however purified proteins have been
available in very limited quantities and of

poor quality, making them difficult to use for

vaccine development [13].

Bioinformatic tools are now being used to
identify genes from M. leprae genome
sequence. These tools can identify
specialised proteins which share amino acid
sequences with M. tuberculosis and also pin
point their cellular location and possible
secretion across the cell membrane. Finally,
the proteins of interest are selected for further
study and are purified as recombinant
proteins for an endless supply of the protein
for immunologic and vaccine studies [14].
Due to the above mentioned difficulties and
technological advancements, current attempts
at developing a specific leprosy vaccine
utilises BCG altered through genetic
engineering [15].

VITAMIN D

Vitamin D has been found to be involved in
the T cell mediated immune response. When
an immature T cell is presented with a
pathogen it expresses a receptor for vitamin
D. Once the receptor binds with the vitamin
it becomes internalised into the nucleus
where it then triggers the maturation of the T
cell. The micro RNA isolated from skin
lesion of leprosy expresses hsa-mir-21 which
blocks the T cell gene responsible for
maturation [16].

Research conducted in Kolkata, India

concludes that a majority of patients

suffering from leprosy have lower levels of
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vitamin D3. Furthermore those patients
suffering from complications such as neuritis
had vitamin D receptor expression levels as
low as only 5% to 10% that of normal
individuals [19]. The occurrence of bone
deformities in patients of leprosy further
supports this fact [17].

Therefore the knockdown of hsa-mir-21 in
M. leprae infected T cells restored
antimicrobial activity against M. leprae. As
such administering anti-hsa mir-21 to help
counter the over expression of hsa-mir-21
induced by M. leprae, together with vitamin
D supplementation is a possible treatment
pathway for leprosy [18].

BEDAQUILINE

Among the newer drugs under trial for use in
leprosy, the most promising is Bedaquiline
[19].

ANTIBODY RESPONSE IN MONITORING
TREATMENT, AND RECURRENCE
Prognostic and early diagnostic tools to
accompany therapeutic strategies are also
under development. Diagnostic techniques
currently being used are based on the
appearance of clinical symptoms or of
immunoglobulin M antibodies that recognise
the bacterial phenolic glycolipid I, are unable
to reliably identify early-stage leprosy [20].
MLO0405 and ML2331 are antigens of
Mycobacterium leprae, they can indicate the

presence of infection, however they are not

as of yet eligible for use in the clinical setting
[21]. The serum samples of leprosy patients
from Venezuela and Brazil were tested for
reactivity against the specific recombinant
proteins, ML0405 and ML2331, and the
LID-1 fusion protein that incorporates both
of these antigens. Antigen-specific IgG was
highest in lepromatous leprosy patients and
decreased among the other types of the
disease, such that only a small proportion of
true tuberculoid patients tested positive.
Thereby indicating that the levels of antibody
reduced with decreasing severity of the
disease. The effect of multi drug therapy in
the level of antibody was also investigated.
Years after treatment, the majority of
Venezuelan patients did not possess
circulating anti-LID-1, anti-ML0405, and
anti-ML2331 IgG, and those that did exhibit
seropositivity could be attributed to irregular
treatment. At discharge, the magnitude and
proportion of positive responses of Brazilian
patients against the proteins and phenolic
glycolipid (PGL)-1 were lower for most of
the clinical forms. Therefore with further
research these antibody responses could be
used as a method of assessing the efficacy of
treatment and progression of disease,

however as of now their practical use is

debatable [22].

IJBPAS, September, 2021, 10(9)

3145



Balakrishnan L et al

Review Article

CONTACT TRACING

In the absence of definitive methods of
prevention the onus falls on rapid
identification of potential cases followed by
effective chemotherapy. Contact tracing is
imperative in this objective. However the
consent of the index case is required to notify
their contacts of the diagnosis and therefore
proceed with contact tracing and post
exposure prophylaxis.

Any person who has had contact with the
index case for at least 20 hours per week, for
at least 3 months in the past year is
considered a contact. Those most likely at
risk are other household members,
neighbours, and social contacts. After being
identified the contact must then go through a
screening procedure for signs of the disease
and any potential contraindications for post
exposure prophylaxis.

Important findings in the screening process
are signs of leprosy such as hypo-
pigmentation and loss of sensation, signs of
tuberculosis such as cough, pregnancy, liver
disease, and kidney disease.

POST EXPOSURE PROPHYLAXIS

Post exposure prophylaxis (PEP) is given to
healthy contacts to reduce their risk of
developing to disease. It consists of a single
dose of rifampicin. To be eligible for PEP the

person should be a confirmed contact, more

than 2 years of age, and their consent must be
given. It is contraindicated in those who
show signs of infection with leprosy or
tuberculosis, have a history of liver or kidney
disease, pregnant woman, and those who
have taken rifampicin therapy within the last
2 years. The recommended dose for adults is
600mg. All patients should be notified of the
potential side effects.
CONCLUSION
In conclusion the current leprosy treatment
methods, although effective are unable to
control the disease to a suitable degree with
the rise of obstacles such as multi drug
resistance. There continues to be a large
amount of new cases diagnosed each year,
especially in developing countries such as
India. Therefore further research and
implementation of other forms of therapy
such as those mentioned above along with
strict compliance to contact tracing and post
exposure prophylaxis will be beneficial in the
fight to end leprosy.
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