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South India study. Our group conducted
a successful immunoprophylaxis study in
South India involving 171,400 volunteers
for the study (' ). The study was launched
during 1991 with the following tive arms:
vaccines = combination of BCG and killed
M. leprae, ICRC, Mycobacterium w (Mw);
control preparations = BCG, placebo (nor-
mal saline).

It was decided to consider the results
from the second resurvey to judge prophy-
lactic efficacy of various vaccines. BCG +
killed M. leprae provided 64% protection
(CI 50.4-73.9), ICRC provided 65.5% pro-
tection (CI 48.0-77.0), Mw gave 25.7%
protection (CI 1.9-43.8) and BCG gave
34.1% protection (CI 13.5-49.8). In view of
the extensive use of BCG and several stud-
ies conducted using BCG against leprosy,
BCG was used more as a benchmark. The
observed efficacy with BCG was in line
with our earlier study in an adjacent area,
where it was 24.4% (CI 20.9-27.8) ( 2 ).
These findings have been presented in sev-
eral meetings and have led to very interest-
ing discussions.

Findings from the first resurvey immedi-
ately following vaccination showed a con-
sistent negative effect, not statistically sig-
nificant, with ali the vaccine preparations,
including BCG. The negative effect was
7.6% with BCG + killed M. leprae and
6.9% with ICRC. With Mw it was 11.5%
and with BCG 28.7% (Fig. 1). It was possi-
ble to judge this negative effect because of
comparison with incidence rates in the
placebo arm. The negative effect seen in
this South India trial not seen for the first
time. It had been observed earlier in several
other studies, such as South India BCG
study against tuberculosis as well as the

first resurvey in Burma study (' -4). If the
trial design had not had a placebo arm, it
would be impossible to know the negative
effect of the vaccine preparations, as hap-
pened in the Venezuela and Malawi studies
(5-6). Fine suggested that this negative effect
could result because of accelerated progres-
sion to mycobacterial disease among indi-
viduais incubating infection at the time of
vaccination ('). Some scientists even feel
that this precipitation of disease could be
considered as possible indication of future
vaccine efficacy. The two vaccine prepara-
tions which gave the least negative effect in
the first resurvey also resulted in the best
protective efficacy in the second resurvey. It
is, therefore, difficult to consider any defin-
itive explanation for such phenomena.

In view of this almost universal occur-
rence, at least following mycobacteria vac-
cines, is it necessary to consider such effect
as something new? In the light of these
findings, it may not be appropriate to club
the results of the two resurveys to provide
an overall efficacy for each of the vaccines.
We are presently continuing with the third
resurvey, and if we find efficacy of the same
levei as observed in the second resurvey, it
would certainly make a strong case for the
use of the effective vaccine in the preven-
tion of leprosy.

There were two other interesting features
in this study. Trial vaccination with BCG,
as judged by the presence of BCG scars, did
not affect vaccine efficacy in any consider-
able manner (unpuhlished). It was also seen
that the efficacy of various vaccines was not
affected by age. It appears that in a highly
endemic population for leprosy, such as the
South India vaccine trial area, efficacy of
the vaccines did not depend on prior infec-
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tion status with either M. leprae or some
other environmental mycobacterial.

Both ICRC and Mw are killed vaccines
and both have produced statistically signif-
icam leveis of protection (Fig. 2). This is
against the widely held belief of the neces-
sity of live vaccines to produce protective
efficacy ( 7 ). Presently, the exact nature of
the ICRC vaccine is not very clear. It is nec-
essary to undertake studies to characterize
the ICRC vaccine at the earliest. Various
vaccines in the present study, except BCG,
would come from lots and not batches.
Studies on characterization of these vac-
cines would provide the necessary quality
control mechanisms.

At the time of launching the study, we
expected a higher levei of incidence rates
than we actually observed. The observed
incidence rate with multibacillary (MB)
forms of leprosy was rather low and, there-
fure, it was not possible to study the pro-
phylactic efficacy of any of the vaccine
preparations against these serious forms.

A prophylactic efficacy of 65% to 70%
can certainly be considered as a promising
result. from the public health point of view.
The vaccine BCG + Lilled M. leprae is un-
likely to be available in view of the non-
avai1ability of armadillo-derived M. leprae
in sufficient quantity for vaccine prepara-
tion. ICRC seems to be a strong possibility
as a prophylactic agent for the future. This
would certainly cal] for urgem steps for
characterizing ICRC and possible Phase IV
studies with this candidate vaccine.

'l'here could be some possibilities regard-
ing second-generation vaccines against lep-

rosy. To conduct a vaccine trial against lep-
rosy one would need a population with a
high levei of endemicity and a higher levei
of incidence. lt would not be possible to
conduct placebo-controlled vaccine studies
in the future since there are at least two
good candidate vaccines which could meet
public health needs. The vaccine trial itself
would be a very time-consuming and linan-
cially demanding exercise. As such, there
are very bleak prospects for conducting any
fresh antileprosy prophylactic study. How-
ever, there could be opportunities to make
observations for leprosy as well in a sec-
ond-generation tuberculosis vaccine trial.

Is there any need for vaccines against
leprosy? Leprosy prevalence has shown
considerable decline since the implementa-
tion of niu]tidr- ug therapy (MDT) strategy
worldwide. As of September 1999, the
global prevalence of leprosy was around
1.4 per 10,000 population (a). However,
new case detection rates have not shown a
perceptible decline at the global levei. In a
workshop conducted by the lndian Associa-
tion of Leprologisis in Chennai, índia. in
1993, severa] data seis from the country
were examined. Very interesting patterns
for recorded prevalence and new case de-
tection rates emerged fruiu these studies
(Fig. 3) (°). It was clearly seen that in the
face of rapid decline in prevalence follow-
ing MDT, the new case detection rate re-
mained quite steady. Our study 011 leprosy
case detection trenós for severa) countries
clearly demonstrated that MDT c]id not re-
sult in a precipitous decline of new case de-
tection rates ( 1 O). There is a steady and al-
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FIG. 3. Effect of dapsone and MDT interventions
on prevalence and incidence of Ieprosy.

most imperceptible declining trend of new
case detection. Since single-patch leprosy
cases cannot find a place in prevalence of
leprosy because of single-dose therapy, and
the fixed-duration therapy regimens are
short enough, prevalence leveis are ex-
pected to remain at low and constant leveis.
It is possible to consider strengthening anti-
leprosy programs in an integrated manner
which would help in clearing the still exist-
ing backlogs in leprosy prevalence. How-
ever, the presently observed trends do not
suggest leprosy would be eliminated or
eradicated in the near future in a true sense.
It is therefore possible to make a strong
case for the use of prophylactic leprosy vac-
cines to control or eradicate leprosy.

We have developed a simulation model
against leprosy in collaboration with Eras-
mus University, Rotterdam, The Nether-
lands ( 11 ). Our further work with this model
helped us to introduce an intervention with
a prophylactic vaccine against leprosy
which could provide 65% protective effi-
cacy (Fig. 4) ( 12). Introduction of vaccine
intervention could bring about a dramatic
decline in leprosy incidence and, at least in
the context of model, it is possible to con-
ceive leprosy eradication.

What do leprosy trends mean? Ob-
served time trends for various health condi-
tions are affected by variations in measure-
ment procedures as well as by operational
factors. Definitions for the conditions may
not be constant and, hence, these projec-
tions could not always be very consistent.
Thus, the observed trends are affected both
by biological and operational factors. Data
that are available for leprosy trends usually
come from national-levei programs or, in
some situations, from cohort studies anel

FIG. 4. Model predictions for the inursunoprophy-
laxis experiment.

field practice arcas of some institutions. In
any study, the initial estimates for leprosy
incidence are generally inflated because of
backlog clearances and, hence, could not be
realistic. There are also various operational
factors, such as case-finding methods either
active or passive, status of an antileprosy
program vertical or integrated, political
commitments and decentralization of the
program. Also allotment of targets for case
detection results in wide fluctuations for
case detection rates.

One also needs to consider the fact that in
order to conduct various clinicai trials for
antileprosy drugs, it is becoming necessary
to resolve to multicentric studies. Studies
against MB leprosy are particularly difficult
since sufficient numbers of cases are not
available. Hence, the question necessarily
comes whether the observed trends for case
detection are real or inflated. A consistently
very high levei of new case detection fol-
lowing sample surveys in leprosy-endemic
regions in India increases the complexity of
these observations. It is high time that these
confusions are resolved quickly and objective
decisions are made to achieve substantial low
leveis of leprosy incidence which should
ultimately lead to eradication of leprosy.
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