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In the first phase of the investigation of the effects of BCG vaccina-
tion in leprosy, the experiments consisted in observing its influence in
groups of persons who had given negative Mitsuda reactions to first
injections of lepromin, to whom was then administered the vaceine
and later a second lepromin injection. The positivization of reactivity
obtained was usually regarded as due exclusively to the effects of the
vaceination. However, observation of the effeet of repeated lepromin
tests, as well as the adoption of control groups in the studies of a group
of which I was a member (* ™ ') and later by Silva and associates
(**), showed that in persons who had not been vaceinated, or who had
received a placebo instead of the vaccine, there was positivization of
the lepromin reaction, previously negative after the first injection, in
variablé proportions of cases up to 80 per cent or more.

These facts were not new. Lepromin positivization after repeated
tests was observed by Bargehr (*) and de Langen (7) in 1926, and
more recently by Cerqueira (*), de Souza Campos (' '), Fernandez
and others.

In 122 Mitsuda-negative children, de Souza Campos (") observed
positivity on the second test in 82 per cent. Furthermore, in 32 with 1+
reactions there was intensification to 2-+ or 3+ in 69 per cent, and from
2+ to 3+ in 72 per cent of 65. Repeating the test in another group of
62 negative children, he observed persistence of negativity in 37 in the
second test, in 16 in the third, in 11 in the fourth, and only in 2 in the
fifth.

However, these facts were practically forgotten or not properly
considered when the effect of BCG on lepromin conversion was studied.
Paula Souza, Ferraz and Bechelli (**) for the first time insisted on the
importance of these facts in experiments with that vaccine. They
observed positivization of the Mitsuda reaction upon repeated lepromin
testing in 70 to SO per eent of healthy children. Also of 31 children who
were 14 positive, 48 per cent showed intensified reactions, 24+ or 3+

(Table 1).

'This paper was presented in the symposium on immunology at the VII International
Congress of Leprology, held in Tokyo, Japan, November 12-19, 1958,
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'I‘J\Bll‘ 1—11'r’.m”s of second lepromin teahm;, 11 months after the frnf tests.”

First _ No. I Second loprumm test
lepromin of [— S — R TE—
test SREES ' \(-gatm ()nn-plus | Two- plu-_, : 'l‘lm»p-plus
: —— B P S — - -
Negative | 34 10 (294%) | 15 (4419%) | 8 (235%) | 1 (2.9%)
One-plus 3 1 ( 3.2%) |l 15 (48.3%) | 14 (45.2%) 1 (3.29%)
| |
Two-plus 11 — | e | 8 (7T2.7%) 3 (27.3%
Total | 76 1 30 30 5

= Ropurt of Paula Sonza, Ferraz and “t_‘l ]IE“I (1903)

In 1955 Paula Souza, Bechelli, Ferraz and Quagliato (**) confirmed
their previous report. In this instance they investigated the results
of vaceination with fresh BCG, BCG 15 days old, and heat-killed BC(,
and for comparison a control group received no vaceine. The data are
presented in Table 2.

TasLe 2.—Results of second lepromin testing in children given fresh BCG,
old (15 days) BCG, and heat-killed BCG, and in unvaccinated controls,
the retesting done 30 days after vaccination and about
7.1 days after the f‘re,r, fcstmg“

First \\ £l Second lepromin test
le promln‘ Gronp 12-.((1. —- T S
test \egatnr-” One-plus Two-plus 'lhlu -plus | I Inerease
| Fresh | |
| BCG 37 5 (1319%)13 (35.1%}|10 (27.09%)| 9 (24.3%)i32 (86.59%)
Negative| Old ' '
and BCG 27 | 6 (2229%)]13 (48.1%)| 8 (29.6%) 0 ( 0.0%) 21 (77.8%)
doubtful . |
Killed
BCG | 20 | 9 (31.0%)13 (448%) 3 (103%) 4 (10.3%) 20 (69.0%)
Control 35 T (48.69 )17 (48.69%) 9 {?_:).7‘%]I 2 (5.7%)28 (80.0%)
Fresh .
BCG 62 | 4 ( 6.4%)22 (43.5%) 127 (43.5%) 9 (14.5%)|36 (58.1%)
|
0l1d '
One-plus BCG 51 | 4 ( 7.8%)20 (39.2%)|17 (33.3%)|10 (19.6%) 27 (52.9%)
Killed
BCG 51 |3 ( 5.9%)|27 (52.9%)|14 (274%)| 7 (13.7%) 21 (41.2%)
Control | 67 | 3 ( 456%) 31 (46.3%}i23 (34.39) 10 (14.9%) 33 (49.2%)
Total 359 |41 156 111 ‘im

* Report of Paula Souza, Bechelli, Ferraz an_(i Quagliato (1955).

b Including doubtful-grade reactors. '
¢ Total who became positive from negative, or increased from 1+ to 2+ or 3.
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In the control group of 35 children Mitsuda negative or doubtful to
the first lepromin test, the second test made about 75 days after the

Tavre 3.—Results of second testing of Duteh and Brazilian children,
BCG-tested and controls.”

| First No Second lepromin fest
epromin - Group o
] test P cases + : i iy
; Negative One-plus I'wo-plus I'hree-plus

"Duteh children (3-114 years old)

BCG 28 6 (21.4%) 13 (46.49%) 0 (32.19%) 0 ( 0.09%)
- v J
Neg. | (78.6%)
and k
o Control = 31 | 18 (581%) | 11 (355%) | 2 ( 64%) 0 ( 0.0¢7)
\ v J
Ji (41.9%)
: BCG 16 2 (125%) | 10 (62.5%) 3 (18.7%) 1 ( 6.2%)
| { i\ ~ J
. | ' (25.0%)
| |
L = ! L i |
| Control 11 1(91%) | 8 (727%) | 0 ( 0.0%) 2 (18.29%)
| | !L v J
' (18.29)
Brazilian children (3-14 years old)
| BCG 9 | 1 (11.19%) T (77.8%) 1 (11.1%) 0 ( 0.09)
| | A v J
Neg. | (88.99% )
and | — — — — . -
== Control | 22 0 (40.9%) | 12 (54.5%) 1 ( 4.5%) 0 ( 0.0%)
\ v J
| (59.19%)
! BCG 20 2 (10.09%) 17 (85.09) 0 ( 0.09%) 1 ( 5.09)
| L. -l
i ¥
( 5.0%)
1+ 7
| Control 33 2 ( 6.0%) | 27 (81.8%) 1 ( 3.09) 3(919%)
- J
T

(12.19%)

. -h-pnn of Bechelli, Quagliato and Nassif (1953).
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first injection of lepromin, showed SO per cent with some degree of
positivization of the reaction, a percentage similar to that obtained
with BCG. There was also intensification of previously weakly-positive
Mitsuda reactions in 67 control children to 2+ and 3+ in 49.2 per cent.

Bechelli, Quagliato and Nassif (*) observed positivization of the
Mitsuda reaction after repeated lepromin festing in groups of Duteh
and Brazilian children, as well as intensification of 1+ reactions
(Table 3).

The placebo-treated controls of the Duteh children showed 41.9 per
cent positivization, while after the BCG vaceination there was positivi-
zation in 78.6 per cent. Of the Brazilian control children who received
the placebo, positivization oceurred in 59.1 per cent, while those who
received BCG showed 889 per cent positivization.

Ignacio, Palafox and Jose (") repeated the lepromin test at short
intervals in children from 3 to 18 months of age. In the first test
(September-October 1949) only 22 per cent were positive. In the second
test (November 1949) the positivity went up to 74 per cent. On the
third test (May 1950), the Mitsuda reaction was positive in 96 per
cent. All of the cases were positive in the fourth test (September-
October 1950).

Silva, Rabelo Neto and Castro (') obtained results similar to those
of Paula Souza, Beclelli, Quagliato, Ferraz and Nassif., In three age
groups up to 14 vears, there were more positives in the BCG-vaceinated
individuals than in the unvaceinated controls, but the reverse was
found in the 15-21 years group; the percentages of positives in those 22
or more vears old were virtually identical. Of the first-test negatives
in the control group, only 19.2 per cent were negative to the second test.

Paula Souza and Bechelli, in an abstract sent to the Tokyo congress,
reported that in 41 very voung children, 0-4 years of age, positivization
(1+ only) of the Mitsuda reaction in a second lepromin test made 40
days after the first one had been observed in 11, or 44 per cent, of the
25 original negatives (Table 4). Statistical analysis by W. Galvio
showed an interval of confidence from 24.5 to 61.5 per cent. This means
that in 100 groups composed of 25 children negative to the first lepromin
test, 95 out of them will have Mitsuda’s positivization between 24.5 and
6G1.5 per cent.

Bechelli, in another Tokyo congress abstraet, reported that in a
group of children aged from 8 days to 1114 months, there was positivi-
zation (only 14) of 8.6 per cent of 34 first-test negatives. In another
group of 26 children aged from 16 days to 514 months, 1-plus positiviza-
tion occeurred in 7.0 per cent. In'a third group of 17 children, from 14
days to 5 months old, none showed positivization, although 7 of them
had received BCG twice (0.2 gm. oral), 9 and 15 days after the lepromin
was injected. On the other hand, Paula Souza et al. (**) and Bechelli
et al. (*) observed that, on retesting 4.5 per cent of 1+ reactors were
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Tavue 4—Resulls of second testing of 41 young children.”

First LN Second lepromin test
x (8}
lepromin | i

test o T . [ m ;

: Negative One-plus I'wo-plus I'hiree-plus
Neg. 25 14 11 0 0
14 S — 7 1 0
9.4 _ 8 - 3 4 1
Total 41 14 21 . 5 1

* Report of Paula Souza and Bechelli, Tokyo congress abstract.

negative or doubtful. This also occeurred in a group that had received
BCG in similar proportion, 6.4 per cent.

Doull, Guinto and Mabalay (°) observed positivization in 34.7 per
cent of the children studied by them. Tt should be noted, however, that
they regarded as positive “nodules with a diameter of 5 mm. or more,”
whereas the usual eustom is to grade 3 mm. nodules in the 1+ positive
class, as recommended by the Madrid congress,

DISCUSSION
From the reports that have been reviewed it would appear that:

1. Positivization of the Mitsuda reaction in healthy people may
occur after repeated lepromin testing, in a high percentage of them
on the second test. This oceurrence is independent of sensitivity to
tuberculin, having been observed in children negative to 1:1,000 and
1:10 test doses of OT.

2. Intensification of weakly positive (1+4) Mitsuda reactions in
healthy people may be seen on repeated testing, in a relatively high
proportion of cases.

3. It is also a fact that the frequency of such changes depends to a
considerable degree upon age, being least frequent in very yvoung
children.

Some specialists, as Azulay (') and Rosemberg, Souza Campos and
Aun (") have not obtained positivization after two lepromin injections
in healthy children which served as controls in their experiments,

Loss of weak reactivity may sometimes be seen. In our material we
have observed that an average of 10 per cent of healthy persons with
1+ Mitsuda reactions in the first test became negative in the second
one. The same thing has also been observed in subjeets who had
received BCG.
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The experiments of the authors cited, and those of our own group,
make it difficult to evaluate the effect of sensitization by the Koch
bacillus and of the action of BCG vaceination, considering only the
Mitsuda reaction. The fact is that in these experiments a first lepromin
test is done to select subjects who react negatively: BCG is then admin-
istered, and later on a new test is performed. What would have oceurred
without the BCG vaccination, only on repeating the test? What does
BCG do in addition to the effect of repeated testing? [t is indispensable
to have a control group, which the majority of experiments have not
had. Even when BCG is administered at the same time as lepromin is
injected, it is difficult to dissociate what is due to the vaccination and
to the injection of the leprosy antigen. Here, too, the inclusion of a
control group is essential for the comparison.

What is the action of lepromin? Does it act as a sensitizer? Does
it have the capacity to create or to increase a state of resistance or
immunity against leprosy? T believe that it acts as a sensitizer, in an
organism that will answer in a positive or a negative way according to
its capacity of defense.

In many persons this sensitization and positivization of the reaction
occeur within 30 days, and in others after 50, 70 or more days after
repeated testing; and, finally, there are persons who will not react to
lepromin. Thus lepromin acts as sensitizer and an indicator of the
capacity of resistance of the individuals tested. According to this
hypothesis, persons with resistance against leprosy await contact with
Mycobacterium leprae—alive from a contagious patient, or dead in the
lepromin—to exhibit their capacity of defense.

I do not know whether lepromin by itself may or may not inerease
resistance. This question has not vet been answered, and demands
further research.

Nevertheless, some authors who believe in this effect of lepromin
have used it to that end, chiefly when the Mitsuda reaction began to be
studied. Recently, Lara and Nolasco (') reviewed the results of experi-
ments which Lara had been carrying on since before 1940 (***). In
that yvear 110 children from 2 weeks to 18 months of age received 3
injections of lepromin at intervals of 4 months. Another group of 110
similar children served as the control. Both groups of children con-
tinued to live with their leprous parents. By 1946, 40 cases of leprosy
had developed in the group which received lepromin, and 51 in the
control group. Ten years later there was complete involution of the
disease in 97 per cent of those who had had lepromin, and in 80 per
cent of the control group. It was concluded:

“Our more recent observations again support the earlier findings which suggested
a beneficial action of lepromin-test injections in very young exposed children.”
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This refers to children who had lwen aunder the age of six months
when the injections were given. 3

Other points have to be considered \\1th respect to the influence of
repeated lepromin tests: Is the Mitsuda weaction obtained after
repeated testing really positive? What is the percentage of this posi-
tivization? The histolo¥ic examination should be used to determine the
real value of positivizatioms by lepromin as well as of those obtained
after administration of BC(G.

-

.
-

CONCLUSION

Repeated injections of lepromin may ciuse pmitivi&aticm of the
Mitsuda reaction, or intensification of the reagtions in weakly- lumtl\('
reactors. It is therefore indispensable to have a control group in
experiments with BCG or other vaccines administered for the purpose
of increasing resistance. " As vet there are not enough data to prove
that repeated lepromin injections mu\ Jinerease resistance against
leprosy.

RESUMEN

Inyeceiones repetidas de lepromina pueden oeasionar positivizacidn de la reaceion
de Mitsnda o intensificacién de la misma en reactores débilmente positivos. Resulta por lo
tanto ingispensable tener un grupo testigo en los experimentos con BCG u otras vacunas
administradas a fin de acrecentar la resistencia. No hay todavia sufieientes datos para
demostrar que las inyeeciones repetidas de lepromina aerecienten In resistencia contra
da lepra.,

- .
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