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Editorials

Vaccines Against Leprosy

Considerable progress has been made in the treatment of leprosy in India
through the National Leprosy Eradication Programme;' but measures to
prevent the disease have not yet made a similar impact. Efforts are now being
concentrated on developing a cheap, effective and acceptable antileprosy
vaccine which is suitable for use on a large scale.
In leprosy, protection is afforded by the development of cell mediated

immunity triggered by Mycobacterium leprae (M. leprae) or cross-reacting anti-
gens. The protective value of cell mediated immunity is evidenced by its raised
levels in tuberculoid cases, where the disease is limited and the leprosy bacilli
are effectively killed. A parallel has been demonstrated between immunological
protection and delayed type hypersensitivity (DTH) as measured by the lepromin
skin test. This was first observed by Dharmendra and Chatterjee- who followed
a large number of lepromin tested healthy individuals and found that whereas
14% of lepromin negative subjects developed leprosy, the disease occurred in
only 3.2% of lepromin positive subjects. The value of DTH as an indicator of
protective immunity has been the subject of controversy= because, for
instance, a high incidence of tuberculosis has been reported in tuberculin posi-
tive individuals.> There seems also to be an association between tuberculin
sensitivity and the incidence of leprosy. Stanley et al.6 from Uganda reported a
lower incidence of leprosy in subjects who were strongly tuberculin positive
than in those who were tuberculin negative. On the other hand, in Burma? and
elsewhere" no association was found between leprosy incidence and prior
tuberculin sensitivity. ,

Despite varying views with regard to skin test positivity and its implications,
it is well known that patients who are DTH positive have tuberculoid leprosy
and have a high protective immunity. Convit et al:? showed that heat-killed
M. leprae injected intradermally into patients with lepromatous leprosy were
not eliminated even after a month, while those with tuberculoid leprosy
showed a high rate of 'competence in clearing bacilli (CCB)'. This CCB was
also achieved when a mixture of BCG and heat-killed M. leprae was injected
intradermally. Subsequently, Convit et al. 10 reported that a Mitsuda negative
skin test became positive in a patient with indeterminate leprosy who had been
vaccinated with a mixture of BCG and heat-killed M. leprae. This was the reason
for developing a vaccine against leprosy on the basis of cross-immunity to
another mycobacterium.

A number of animal experiments have been performed to demonstrate the
effect of vaccination. In the mouse foot-pad model, the growth of M. leprae
was inhibited by vaccination with BCG, 11 killed M. leprae,12 BCG and M. leprae.v
Indian Cancer Research Centre (ICRC) bacilli;" Myco W.13 and M. habana.v

Thus the possible candidates for an antileprosy vaccine would be killed
M. leprae, BCG, other cultivable mycobacteria, and newer vaccines made
using antigens of M. leprae by recombinant technology.
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Killed M. leprae
Mitsuda lepromin containing killed M. leprae acts as a 'mini-vaccine'. Lara and
Nolasco's reported the effect of repeated intradermal injections of Mitsuda
lepromin in children exposed to leprosy. Out of 104 'vaccinated' children,
40 developed leprosy lesions in contrast to 50 out of 105 in the non-vaccinated
group. There was spontaneous regression of the disease in all but one in the
vaccinated group. In the non-vaccinated group, 41 (80%) showed spontaneous
regression after 10years. While the use of killed M. leprae as a possible vaccine
has been considered earlier, no effort was made to test it, as the supply of bacilli
was limited, being obtained only from humans.

BCG
Fernandez'? demonstrated as early as 1939 that vaccination with BCG converted
lepromin negative cases to positive. He later advocated the use of BCG as a
vaccine. 18 Four large trials have been carried out using BCG as an antileprosy
vaccine. As with tuberculosis, varying results have been found in different
areas.

Brown et al.t? conducted an extensive double blind field trial of BCG
vaccination of 6000 Ugandan children and showed an overall protection of
80%. However, under the auspices of the World Health Organization (WHO),
Bechelli et al. 7 have carried out a trial using BCG on 150000 children in Burma
and found the protection rate to be only 20%.

A third trial carried out in Karimui, Papua New Guinea on 29000 subjects
showed a protection of 46% over a period of 12 years. 2()

In the Chingleput district of south India, five years after the start of a BCG
vaccination programme against tuberculosis, involving 270 000 subjects, it was
decided to study its effect on the incidence of leprosy. Using the figures after
5 years of the start of the programme as baseline data, a repeat survey after
twelve years showed that BCG gave a protection of 26% against leprosy."

The variable results after BCG vaccination may be due to regional and racial
differences and the influence of environmental mycobacteria on the efficacy of
the vaccines.

BCG combined with killed M. leprae
Several clinical and field trials have been conducted by Convit and his colleagues
on the basis of the original findings that this combination was effective. Three
large trials are in progress in Venezuela, Malawi and south India.
In Venezuela, the trial was initiated with support from the WHO. Its purpose

was to find out whether BCG with M. leprae provided better protection than
BCG alone. Three thousand contacts of leprosy patients, who were negative to
M. leprae soluble antigen were included in the study and compared with a
number of those who tested positive. An equal number of controls received
BCG alone. The initial results showed that after 5 years.i? 59 cases of leprosy
were detected-31 among those receiving BCG alone and 28 among those
receiving BCG and M. leprae.

A similar trial was started in Malawi and also aims to find out whether a
repeat BCG vaccination would boost protection."

Another trial with the same combination is in progress in the Sriperumbudur
taluk of Tamil Nadu and is being conducted by the Field Unit for Epidemiology
of Leprosy under the auspices of the Indian Council of Medical Research
(ICMR). The subjects include contacts as well as non-contacts of leprosy
patients from nearly all age groups. While the plan of the study is basically similar
to the Venezuela and Malawi studies, it has 5 arms-BCG and killed M. leprae,
ICRC bacilli, Myco w., BCG alone and a placebo. For each arm 60 000 subjects
are to be included and in the last year, the intake has been almost completed.
The first results are expected after 5 years.

Convit et al.? demonstrated the immunotherapeutic effect of this combina-
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tion by showing a reduction in the bacterial content of lesions by local injections
of this vaccine. Subsequently they reported clinical regression of the disease in
529 cases by repeated intradermal vaccination with BCG and killed M. leprae. 24

There was also an upgrading in the histological type and a conversion of the
skin test to positive.

Cultivable mycobacteria
Work on cultivable mycobacteria has been done mainly in India. They have
been subjected to phases I and II trials and are now undergoing field trials.

ICRC bacilli. These bacilli were originally isolated in 1969from a lepromatous
nodule. First grown on tissue culture of foetal spinal ganglia they were sub-
sequently adapted to a cell-free medium and are now grown on Dubois
medium.P The bacilli belong to the avium-intercellulare group and initial trials
using a vaccine of killed ICRC bacilli showed regression of the disease in
lepromatous and borderline lepromatous cases, as well as lepromin conversion.P

Field trials using this vaccine have been started in Osmanabad, Sholapur and
Latur in Maharashtra.P The aim of the trials is to compare the efficacy of the
ICRC vaccine with BCG. A two-arm trial has been started involving about
31 000 healthy contacts of leprosy patients.

Using the ICRC vaccine, Bhatki and Chullawala= have shown an
immunotherapeutic effect evidenced by a rapid fall of the bacteriological index
in 16 lepromatous patients compared to 8 non-vaccinated individuals.

Mycobacterium w. This organism grows rapidly, is non-pathogenic and
belongs to Runyon Group IV. Its antigenic structure, reaction in animal experi-
ments and skin testing are all detailed in a special issue of Leprosy in India. ~ Its
utility as a potential vaccine has also been justified.

Trials have been initiated with the Mycobacterium w. vaccine in the Ghatampur
control unit of Kanpur district. JO Studies on both immunotherapy and imrnuno-
prophylaxis are being carried out simultaneously with a group of patients
receiving Myco w. vaccine and multi-drug therapy while contacts of these
patients receive the vaccine or placebo. Another group of patients receive
placebo vaccine and multi-drug therapy while their contacts receive the vaccine
or placebo.

Therapeutic improvement has also been demonstrated with this vaccine. A
follow up of 87patients (52vaccinated and 35 non-vaccinated) showed histological
upgrading, clearance of granulomata and reduction in bacterial content in a
vaccinated group compared to a control group. JI The erythema nodosum
leprosum reactions were also fewer and milder.F

Mycobacterium habana. The antigenic property of this organism has been
found to closely resemble M. leprae.T: As a protective leprosy vaccine, it has
passed through phases I and II trials and has been cleared for field trials.

Mycobacterium vaccae. Ghazi Saidi et al.34 have reported that a vaccine
containing M. vaccae and M. vaccae with BCG when given to lepromin nega-
tive children, showed a conversion to lepromin positivity. This is another
potential vaccine which merits a field trial.

Future prospects
While several large scale vaccine trials are under way, no one is certain how the
anti leprosy vaccines work. Antia and Birdi" have focused on a number of
important questions that need to be answered: Are the vaccinated mycobacteria
degraded by the macrophages deficient in lipase? Is the antigen presentation
effective? Will the introduction of a new mycobacterium into the body upset
the balance with other environmental mycobacteria?

It will be more than a decade before the efficacy of the vaccines presently
under trial is known. I hope and expect that by then leprosy will have been
eliminated by multi-drug therapy. Even if an effective vaccine is found, it may
be impossible to vaccinate all the people in endemic districts. So the outlook
for an anti leprosy vaccine does not appear to be very promising.
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Although the protective effect of leprosy vaccines is still a distant possibility
they may instead have a therapeutic role which may be useful in dealing with
patients who are drug resistant or refractory to chemotherapy.
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