BCG Vaccination Against Leprosy'

The importance and value of a protec-
tive vaccine against leprosy are obvious.
Unfortunately a specific vaccine prepared
from killed or attenuated bacteria is not
available for testing because the causative
organism of leprosy, M. leprae, has not
been cultured in vitro. However, the orig-
inal observation of Fernindez in 1939 (7)
that conversion to lepromin positivity oc-
curred in a large proportion of lepromin-
negative children following BCG vaccina-
tion, an observation subsequently con-
firmed by many workers, led him to sug-
gest that BCG vaccination might confer
some protection against leprosy. The later
work and writings of Fernindez (%) and
Chaussinand (*) drew attention particular-
ly to the possible similarities between tu-
berculin and lepromin sensitivity as a meas-
ure of protective immunity against tuber-
culosis and leprosy respectively. Because
BCG vaccination could induce positivity
to both skin tests in negative subjects, and
because there was already evidence that
BCG vaccination gave protection against
experimental tuberculosis, there was a
strong case for using BCG vaccination
against leprosy in man. Their views domi-
nated the field of leprosy, and several small
trials of BCG vaccination against leprosy
followed, in particular those by de Souza
Campos ('), Fernandez (*) and Convit
(*). Although there was some suggestion
of protection in the vaccinated group, es-
pecially against the development of lepro-
matous type leprosy, none of the trials was
carried out on a large enough scale or with
adequate control or special care to establish
the vaccinated and unvaccinated groups
by random allocation, so as to withstand
critical analysis.
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This was no particular criticism of the
leprosy workers, because, in fact, exactly
the same ceriticism and uncertainty existed
at that same time regarding the value of
BCG vaccination against tuberculosis. In
fact, it was not until 1956, with the first
publication of the definitive trials under-
taken by the British Medical Research
Council (') that the value of BCG against
tuberculosis in man was finally established
to the satisfaction of all the critics. For
several years recommendations had been
made to establish large-scale trials of BCG
vaccination against leprosy which would
vield scientifically acceptable results, and
these had been urged by successive WHO
Expert Committees on Leprosy (') and
International  Congresses of Leprology.
Therefore the first progress report by Kin-
near Brown and Stone on a large-scale
trial of BCG vaccination of children against
leprosy (*) is a most important contribu-
tion to this difficult and controversial sub-
ject. The report is of an investigation into
the prophylactic effect of BCG vaccine
planned by the Uganda Government with
continuing scientific and technical guid-
ance by the Leprosy Committee of the
British Medical Research Council. The
controlled trial was initiated in September
1960 in the Teso District of Eastern Ugan-
da, and, by September 1962, 19,079 chil-
dren, more than 80 per cent of whom were
aged under 10 years, had been included.
All were relatives or contacts of known
leprosy patients. All the children were
examined and those with leprosy or with
suspected leprosy lesions were recorded,;
all were tuberculin-tested also, by the Heaf
multiple puncture method, but the major-
ity of the trial children were not lepromin-
tested. The children with negative reac-
tions (Grade 0) or with weak positive reac-
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tions (Grade I or I1) were assigned at ran-
dom to an unvaccinated group (8,152 chil-
dren) and to a BCG-vaccinated group
(8,149 children). The BCG preparation
used was freeze-dried; tuberculin retests
in a sample of children given each batch
of BCG vaccine showed satisfactory po-
tency of the vaccine. Those with positive
Grade III or Grade 1V reactions (1,096)
were all left unvaccinated, as were chil-
dren (390) who already had skin lesions
due to leprosy. The efficiency of the first
follow-up between May 1963 and May 1964
was remarkable. By one means or another
the investigators reexamined 94 per cent
of the children within one to three years
of entry in the trial. The present report
is of a preliminary nature, and the periodic
examinations are continuing,

The main basis of the comparison in the
report is the incidence of new cases of lep-
rosy detected in the unvaccinated and vac-
cinated groups (16,301 children) within
the first three years after entry into the
trial. The most stringent precautions were
taken to avoid any bias at the time of the
follow-up examination. In particular, no
BCG vaccination records were available
to the examiners and a piece of adhesive
paper was placed on cvery child at the
site. where vaccination would have been
made, whether they were vaccinated or un-
vaccinated, in order to conceal the pres-
ence of a vaccination scar from the exam-
iner. In the vaccinated and unvaccinated
groups there were 107 cases of leprosy, 89
among the 8,071 unvaccinated children and
18 among the 8,091 BCG-vaccinated chil-
dren. Thus the incidence in the unvac-
cinated children was 11.0 per thousand
and in the vaccinated children 2.2 per
thousand. The probability of this differ-
ence arising by chance is less than one in
a million. Thus, under the conditions of
this trial, BCG vaccination reduced the
incidence of leprosy by 80 per cent.

Brown and Stone are to be congratu-
lated in undertaking a trial of BCG in lep-
rosy, incorporating, for the first time, all
the control procedures and statistical meth-
ods considered necessary for assessing the
value of a protective vaccine in man. Their
present study was based on an effectively
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random allocation of children with nega-
tive or weakly positive tuberculin reac-
tions (up to Grade I1) to the vaccinated
and unvaccinated groups. These two groups
can, therefore, be regarded as alike on
entry to the investigation, apart from their
vaccination status, and as exposed to the
same risks of contracting leprosy subse-
quently.” Furthermore, the two groups have
been followed similarly, and no bias has
been allowed to enter into the assessment
of the cases of leprosy developing among
them. Therefore the difference in the inci-
dence of the disease in the vaccinated and
unvaccinated groups can be attributed di-
rectly to the vaccine, and at the present
stage of the follow-up it can be concluded
that BCG vaccination of children in East-
ern Uganda has conferred substantial pro-
tection against early forms of leprosy for a
period of one to three years (average two
years ).

These points are stressed because the
authors, also very wisely, emphasized that
these preliminary significant results apply
to a period of only three years and apply
only to protection against early forms of
tuberculoid type leprosy. Such caution is
especially relevant in a very chronic infec-
tion with a long incubation period in
which, in children, it is well known that
self-healing of early tuberculoid lesions is
a common feature ('), The latter point is
brought out in the Uganda trial, where the
1-3 year follow-up of the children with
leprosy detected at intake showed that 8
per cent had resolved completely and that
a further 21 per cent appeared to be resolv-
ing at that time. It is thus possible that
the early types of leprosy skin lesions in
children represent a natural immunologic
response to infection with M. leprae, and
vaccination may have done no more than
modify this response to a first infection.
It is therefore of particular importance to
follow up the children in the trial for some
years (the trial is planned for a minimum
of 5 years) in order to see how these
lesions evolve in the unvaccinated, and
whether or not later more fully developed
tuberculoid type leprosy appears in the
vaccinated group. In Uganda, as in most
of Africa, some 90 per cent of leprosy is
of the tuberculoid type; the more severe
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and highly infections lepromatous type
aflects some 8 per cent of patients in the
Teso area and in the first follow-up period
no lepromatous cases were found in the
trial children. Again, it is hoped that this
trial will be continued in order to see if
BCG vaccination protects against lepromat-
ous type leprosy also. In this respect the
large-scale trial of BCG started in 1964 by
WHO (*") in Burma will be of particular
importance, and complementary to the
Uganda trial, because in Burma the lepro-
matous rate is between 40 and 70 per cent.

One surprising finding was that BCG
vaccination gave the same order of protec-
tion (80 per cent) against leprosy as was
obtained by the British Medical Research
Council in their trials against tuberculosis
('). However, such cross immunization is
not unique in the field of vaccination, as
exemplified by the classic use of cowpox
vaccine in prophylaxis against smallpox in
man. Moreover, within the family of myco-
bacteria experimental studies have shown
that BCG vaccination gives protection
against M. wulcerans, M. avium and M.
balnei (%) and against M. lepraemurium
(). Even more relevant to this phenom-
enon are the results obtained by Shepard
("), who showed that BCG vaccination
significantly diminished the multiplication
of M. leprae in experimental leprosy in the
mouse foot pad. All these results are par-
ticularly encouraging because there is still
no immediate prospect of being able to
prepare a specific vaccine from in vitro-
grown M. leprae.

An even more surprising observation was
that the percentage reduction in leprosy
incidence is apparently independent of the
age of the child when vaccinated. A pro-
portion of the older children will already
have been infected with leprosy bacilli at
the time of vaccination, and in such cir-
cumstances vaccination might have been
expected to be less effective. However,
in a subsidiary part of the investigation,
a small group of children with suspected
lesions initially were included in the ran-
dom allocation process and for them vac-
cination did not reduce the incidence of
leprosy. There must, therefore, be some
stage in the development of clinical lep-
rosy, following infection with leprosy ba-
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cilli, after which vaccination is no longar
able to modify or arrest the process, and
it can be anticipated that more detailed
analyses of the data from the Uganda trial
will help to answer more precisely this im-
portant question. Moreover, there is recent
evidence from the experimental side to an-
ticipate that BCG vaccination given even
during the stage of incubation may pre-
vent the development of overt leprosy; this
view is based on Shepard’s observation that
the multiplication of M. leprae in the mouse
foot pad is suppressed efficiently whether
the animals were vaccinated before or dur-
ing the active phase of the infection when
the bacilli were multiplying in the log
phase ('),

For the main part of the Uganda trial it
was decided to omit lepromin testing of
the children in the vaccinated and the un-
vaccinated groups. To determine the lep-
romin conversion by BCG two lepromin
tests, pre- and postvaccination, would have
been required. Because lepromin itself,
unlike tuberculin, is capable of inducing
lepromin positivity, particularly on repeti-
tion (%), it was considered that lepromin
might also produce some measure of pro-
tection against leprosy, and, if so, that this
effect might be enhanced by the addition
of BCG vaccination. Because of these pos-
sibilities it seemed essential in an assess-
ment of the protective effect of BCG vac-
cination to exclude the use of lepromin,
particularly since lepromin testing could
not be included in mass BCG vaccination
programs. However, BCG vaccination does
not induce 100 per cent conversion to lep-
romin positivity and it has been suggested,
particularly by Hanks ('), that the “poor
converters” include those subjects most
susceptible to leprosy. It is hoped that the
subsidiary group of children in the Uganda
trial who were also lepromin-tested will
eventually be analyzed and will be large
enough to elucidate this problem.

Although it will be essential to continue
the follow-up in this Uganda trial for at
least a further five years, the observed sig-
nificant prophylactic effect of BCG against
the development of early cases of tuber-
culoid leprosy in children already suggests
that BCG vaccination should be incorpo-
rated now into leprosy control programs.
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Because one peak incidence in leprosy is
reached at the age of 15 years, there is a
good case for vaccinating within the first
year of lite, and certainly all children up
to the age of 15 years should be vaccinated
in order to protect as many children as
possible before they become infected. To
facilitate the introduction of BCG vaccina-
tion for protection against leprosy in en-
demic areas it will be essential for the na-
tional and international leprosy control
schemes to collaborate and plan their pro-
grams in association with the tuberculosis
organizations concerned with BCG  vac-
cination. The recent recommendations by
the WHO Expert Committee on Tuber-
culosis (#'), based on the view that BCG
vaccination can be given safely without
prior tuberculin testing, provide a practical
means of carrying out BCG vaccination in
leprosy control schemes without employ-
ing specially trained personnel for the tu-
berculin testing. However, it such wide-
spread schemes are undvlt.lkun. it would
be wise at this stage to screen the older
children and to withhold vaccination from
those with incipient leprosy lesions as well
as those with obvious disease. This point
is stressed becanse Brown and Stone be-
lieved there was a suggestion from the
Uganda trial that in some individuals vac-
cination may even have stimulated the de-
velopment of the disease, and two of the
18 vaccinated participants who developed
leprosy dated the first signs of their disease
to the weeks immediately following vac-
cination. Furthermore, BCG vaccination,
like other inoculations, may precipitate re-
actions in leprosy patients ('7). Finally,
the results of the Uganda BCG trial, com-
ing, as they do, within a few weeks of the
preliminary results from a continuing, long-
term study in India, at the Central Leprosy
Teaching and Research Institute, Chingle-
put, Madras (?), indicating that dapsone
may have a prophylactic effect in children
exposed to leprosy, may, with the results
of that study, provide, for the first time,
preventive measures that will contribute
significantly to the final successful control
of this historic infection.

—R. J. W. Regs
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