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Induction of Lepromin Positivity and Immunoprophylaxis
in Household Contacts of Multibacillary Leprosy
Patients: a Pilot Study with a Candidate Vaccine,

Mycobacterium w'

Pankaj Sharma, Hemant K. Kar, Harvinder Kaur, Radhey S. Misra,
Ashok Mukherjee, Rama Mukherjee, and Rajni Rani®

The immunotherapeutic clinical trials
with the candidate antileprosy vaccine
based on a saprophytic, cultivable, rapid-
growing mycobacterium, Mycobacterium
w, which commenced in 1986, have been
completed and are under process of final re-
porting. Along with the immunotherapeutic
trial in multibacillary (MB) leprosy pa-
tients, a study was also conducted in a small
sample of the healthy household contacts
(HHCs) of the index MB leprosy patients
registered in the trial. The initial results of
this study pertaining to the disease preva-
lence among the household contacts at ini-
tial screening, their lepromin status at the
time of induction, and subsequent conver-
sion to lepromin positivity, following ad-
ministration of a varying number doses of
Mycobacterium w vaccine among lep-
romin-negative HHCs, have been reported
earlier (7). However, in this communication
we report 7-8 years of follow up of HCCs,
including the final results of lepromin status
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and the incidence of new cases with disease
among the HHCs.

MATERIALS AND METHODS

The subjects of this study were household
contacts of the index patients with MB lep-
rosy. Initially, a total of 362 contacts were
screened, of whom 54 (14.9%) had active
disease and were excluded. The remaining
308 apparently healthy household contacts
were inducted in the study (7). Subsequently,
125 more HHCs were inducted into the
study, thus bringing the total to 433 HHCs.

Lepromin tests. Lepromin tests were
done using armadillo-derived lepromin (con-
taining 30—40 million killed bacilli per ml),
kindly made available by IMMLEP/ TDR of
the World Health Organization (WHO) (Lot
No. C-1, preparation date 6/14/89, NHDC,
Carville, Louisiana, U.S.A.). The Mitusda re-
sponse was recorded 3—4 weeks after the in-
tradermal injection of lepromin-A. The lep-
romin response was graded as negative (3
mm or less), 1+ (4-6 mm), 2+ (7-9 mm) and
3+ (10 mm or above or response of any size
with ulceration). Among those with a lep-
romin-negative response retesting was done 3
months after each vaccine dose and subse-
quently every 6 months to monitor the stabil-
ity of lepromin conversion.

Vaccine administration. The vaccine
used was a suspension of killed Mycobac-
terium w in physiological saline in the con-
centration of 10" bacilli per ml. The details
of the vaccine preparation have been re-
ported earlier (°). The first vaccine dose
was 1 x 10? autoclaved bacilli in 0.1 ml
physiological saline (0.85% NaCl). Subse-
quent doses, containing half the number of
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TABLE 1.
HHCs (both with disease at outset and ap-
parently healthy contacts).

Lepromin Apparentl With

.s[‘lulus lhlcullhy y discase Total
Total HHCs 433 54 487
Results

available 398 46 444
1+ 163 13 176
2+ 70 5 75
3+ 45 6 51
Total 278 24 302

lepromin (+) (69.8%) (52.2%) (68.19%)
Lepromin 120 22 142

negative (30.1%) (47.8%)  (31.9%)
Result not

available 35 8 43

bacilli (5 x 10%) were administered to the
HHCs at intervals of approximately 3—4
months until conversion to lepromin posi-
tivity was noticed. The vaccine was admin-
istered intradermally in the deltoid region,
using a disposable 1-ml syringe with a 30G
needle.
RESULTS

Of the 433 apparently healthy contacts
inducted, 374 contacts could be followed
up clinically for periods ranging from 2-11
years, with an average follow-up period of
7.33 years. The remaining 59 HHCs could
not be followed up, mainly because most of
these contacts belonged to those index
cases who themselves dropped out from the
main immunotherapeutic study. Among the
374 HHCs followed up clinically, 231 were

TABLE 2.
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lepromin positive and 113 were lepromin
negative on initial testing; the lepromin sta-
tus of 30 HHCs could not be ascertained.

Initial lepromin status of 487 contacts
(both apparently healthy and those with
disease at outset). The initial lepromin sta-
tus of 444 contacts out of the total 487 (in-
cluding 433 apparently healthy and 54 with
disease) 1s shown in Table 1. Of the 444
contacts, 302 (68%) were lepromin positive
and 142 (32%) were lepromin negative on
initial testing. The lepromin status of the re-
maining 43 contacts could not be assessed,
either due to non-administration (unwilling
subject) or contact did not return for a read-
ing 3—4 weeks after lepromin administration.

Lepromin status and disease type in 54
contacts with disease at outset. Of the 54
contacts with disease at outset, the initial
lepromin status of 46 could be ascertained,
of whom 22 (48%) cases were lepromin
negative and 24 (52%) were lepromin posi-
tive. Of the 24 lepromin positives, 22 (92%)
had paucibacillary (PB) leprosy and 2 (8%)
had MB leprosy. Among the 22 lepromin
negatives, the corresponding figures were
12 (54%) with PB and 10 (45%) with MB
leprosy (Table 2).

Course of lepromin status of lepromin
negative HHCs administered Mycobac-
terium w vaccine. Of the 113 initially lep-
romin-negative contacts, Mycobacterium w
vaccine could be administered to 93 con-
tacts. The remaining 20 lepromin-negative
contacts did not receive this vaccine for
various reasons and were followed up as
such serving as the control group although

Initial lepromin status and leprosy type in 54 contacts having disease at the

outset and on initial screening of household contacts of MB leprosy patients.

Type of leprosy

Lepromin status

. No. Paucibacillary Multibacillary
(initial)
| TF BT Total BB BL LL Total
Total contacts 54
1+ 13 -+ 2 5 11 1 I 2
2+ 5 1 B 2
3+ 6 | | 4 6
Total
lepromin (+) 24/46 6 3 13 22 | 1 2
(52.2%) (91.7%) (8.3%)
Lepromin
negative 22/46 0 2 10 12 7 2 1 10
(47.8%) (54.5%) (45.5%)
Result
not available 8 1 ] 4 6 2 2
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TABLE 3.
romin follow up).

International Journal of Leprosy

2000

Lepromin responses of 113 HHCs lepromin negative on initial testing (lep-

Total HHCs lepromin negative on initial testing

Lepromin conversion

3rd dose

(1l mo.)

2nd dose
(7 mo.)

Ist dose

(3 mo.) Total

Vaccinated with Mycobacterium w (N =93)
Not followed up (N =21)*
Followed up (N =72)
Not vaccinated with Mycobacterium w (N = 20)
Not followed up (N = 13)
Followed up (N=7)
Lepromin conversion (N = 6) (85.7%)
No lepromin conversion (N = [ )¢

53 (73.6%)"

10(87.5%)  4(93.19%)" 67 (93.1%)"

“Not tested for lepromin status after the initial testing.

"Cumulative percentages.

“One case remained negative during 7 years of observation.

of small sample size. The lepromin status
follow up of 72 out of the 93 HHCs admin-
istered the Mycobacterium w vaccine (the
remaining 21 contacts could not be retested
for reasons similar to those mentioned
above) is shown in Table 3. It may be noted
that as many as 53 (74%) lepromin-nega-
tive HHCs converted to positivity after a
single dose of Mycobacterium w vaccine.
The cumulative percentage conversion after
the second and third doses was 87% and
93%, respectively. A total of 5 (7%) con-
tacts remained lepromin negative for differ-
ent durations of observation and after vari-
ous numbers of doses (data not shown).
One such case remained lepromin negative
for 7.6 years even after receiving 6 doses of
the vaccine; another still remained negative
after 4 doses.

Lepromin status of HHCs not admin-
istered Mycobacterium w vaccine. Out of
20 lepromin-negative HHCs not adminis-
tered the Mycobacterium w vaccine, lep-
romin response follow up was available for
7 cases. Of these, 6 converted to lepromin
positivity spontaneously (observed in 3
cases after periods of 2.78, 3.52, and 6.65
years), and 1 case remained lepromin nega-
tive for an observation period of 7 years.
Lepromin retesting could not be done in the
remaining 13 cases.

New case detection among household
contacts. The incidence of new cases with
active disease in the 374 HHCs followed up
clinically is shown in Table 4. A total of 8
new cases (3.5%) were detected from a to-
tal of 231 initially lepromin-positive HHCs.

Of these, 4 were from 1+ grading (3 BT and
I indeterminate) and 4 from 2+ grading (2
BT, I TT and | LL). No case was detected
among 39 contacts with a 3+ grade lep-
romin response. Among 93 initially lep-
romin-negative HHCs administered My-
cobacterium w, a total of 5 new cases
(5.4%) were detected during follow up (3
BT, | indeterminate and 1 BB). Among 20
lepromin-negative contacts not adminis-
tered the Mycobacterium w vaccine, 1 case
(BT) was detected. Among 30 HHCs with
an unknown initial lepromin status, no new
case was detected.
DISCUSSION

The prognostic value of the lepromin test
has been demonstrated in a number of stud-
ies over the years, and conventionally it has
been considered a useful marker of protec-
tion against development of MB leprosy ().
The reliability of the lepromin status as
such a marker has been reviewed in many
studies, and in some of them correlation of
lepromin status to the protection imparted
has been viewed with reservations (*). In
evaluating the immunoprophylactic ability
of an immunomodulator in leprosy, the only
reliable criteria for the effectiveness of a
vaccine has been considered to be the actual
reduction in number of newly detected
cases among the vaccinated, apparently
healthy contacts ().

Among lepromin-positive contacts, the
incidence of new cases in our study is 8/231
(3.5%) which is comparable to the observa-
tions of 17/524 (3.2%) in a similar group by
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Incidence of new cases with active disease in 374 apparently healthy house-

hold contacts in different categories based on initial lepromin status (clinical follow up).

Disease type of newly detected cases

Lepromin status (initial)  No. Paucibacillary Multibacillary
I T BT Tot: —~_ MB+PB
otal BB BL LL Total
Total contacts 374
1+ 136 1 3 4 0 4
(2.94%)
2+ 56 2 1 3 I 1 4
(7.14%)
3+ 39 0 0
Total lepromin (+) 231 | 2 4 7 ]* | 8
(3.46%)
Lepromin negative
(given Mw vaccine) 93 1 3 4 | | 5
(5.38%)
Lepromin negative (not
given Mw vaccine) 20 1 1 0 |
(5.0%)
Results not available” 30 0 0 0

2This LL case occurred in the 2+ lepromin group, but was lepromin negative at the time disease occurred.
" These contacts were not available for clinical follow up.

Dharmendra, et al. (*). In another study of a
similar nature by Chaudhary, et al. from
Calcutta using three different vaccines, the
incidence of new cases among lepromin-
positive HHCs was 35/504 (6.9%) without
vaccine (').

Among lepromin-negative contacts,
14.1% (22/156) developed the disease in
the study by Dharmendra, et al. while
29.0% (61/210) developed disease in the
study by Chaudhary, et al. among contacts
not receiving vaccine. However, the inci-
dence among those receiving vaccine was
brought down to 4.2% (2/48) in the latter
study. In our study, the incidence was 5.4%
(5/93) among lepromin-negative HHCs ad-
ministered Mycobacterium w vaccine, and
5% (1/20) among the lepromin-negative
contacts who did not receive the vaccine.
The statistical difference of the last two
groups is not significant (p = 0.630, chi
squared test) but not much reliance can be
assigned to this comparison because of the
unbalanced sample sizes, i.e., 93 in the first
group and only 20 cases in the second
group. Since this smaller group was not
planned initially, we tried to compare our
study observations with a few other studies
of a similar nature with respect to the dis-
ease incidence among household contacts.
Obviously, such a comparison is prone to
be affected by confounding factors due to
dissimilarities in the designs of the different

studies, and different conditions, but in the
absence of any valid comparable sample
this is being done for academic interest. The
incidence of new cases with disease among
lepromin-negative contacts administered
Mycobacterium w vaccine in our study was
5.4%, as compared to 29% among those not
administered any vaccine in the Calcutta
study. A similar comparison between the re-
sults from our study (5.4% incidence) and
those obtained by Dharmendra, et al.
(14.1% incidence) is also of interest. In a
recently reported, large-scale comparative
field trial employing three different vac-
cines—BCG + killed M. leprae, ICRC and
Mycobacterium w—administered in a
single dose to a general population in an
area of high endemicity, the Mycobac-
terium w vaccine has been shown to impart
a protection of about 27%-30% in a sample
of 38,000 people in a general population (°).

The type of disease acquired by the con-
tacts in the two studies also provide some
interesting observations. In the study by
Dharmendra, et al., no case of lepromatous
leprosy was detected among the initially
lepromin-positive contacts. However, one
case with this type of leprosy was observed
in a lepromin-negative case who subse-
quently converted to positivity. In our study
one contact developed lepromatous (LL)
leprosy who was initially lepromin positive
(2+). However, when he developed the dis-
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case after a gap of 8 years, interestingly he
was lepromin negative, suggesting an un-
stable immune status in those with milder
delayed-type hypersensitivity (DTH) re-
sponses o M. leprae. The other MB disease
case, a contact who was lepromin negative
initially and had received the vaccine, was
diagnosed as BB leprosy. This contact re-
mained lepromin negative after two doses
of the vaccine until the discase was de-
tected. He converted to positivity after the
third dose. after acquiring the disease. No
case was detected among 39 contacts who
had a lepromin response of 3+ at the initial
testing, suggesting thereby that a strong
DTH response is indicative of stable protec-
tive immunity.

Lepromin status in general seems to in-
fluence the type of leprosy developing in
the contacts, as shown in Table 2. Among
the contacts found to be having discase at
the onset on initial screening, the lepromin
response was negative in 47.8%, weakly
positive (14 or 2+) in 33.3% (18/54), while
only 11.19% (6/54) had a lepromin response
of 3+. However. the occurrence of 2 TT and
10 BT cases with an initial lepromin-nega-
tive status shows that there are times when
the lepromin status does not coincide with
the type of leprosy. Similarly. among the
initial lepromin-positive contacts, one case
cach of BB and BL leprosy is present
which, again. is an anomalous observation
considering the characteristic lepromin re-
sponse of these two types. These observa-
tions reinforce the opinion expressed in
some studies (*) about the reliability of the
lepromin response as a marker for the lep-
rosy type and protection. with limited ap-
plicability and not a fool proof criterion
which should be used as a broad guide only.

The rate of lepromin conversion among
lepromin-negative contacts in the study by
Chaudhary. et al. was around 73% after the
first dose, which is similar to our observa-
tions (Table 3). The testing doses of lep-
romin-A may exert an immunomodulatory
effect leading to spontancous conversion to
lepromin positivity (commonly referred to
as microvaccination). In the group of con-
tacts not administered the Mycobacterium
w vaceine, such intervening immunomodu-
latory impact would make it difficult to
compare and interpret the conversion to
lepromin positivity attributable to the vac-
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cine alone. However, it may be noted that
such spontancous conversions in our study
have been observed after a considerable pe-
riod (2.7-6 years) from the initial testing,
during which the lepromin testing was done
for 4=5 times. On the other hand. the lep-
romin conversions following vaccine admin-
istration were noticed within 3—11 months.,
after 1. 2 or 3 doses in most of the cases
(Table 3). This suggests that the quantum of
impact ol vaccination on lepromin conver-
sion would outweigh that due to the mi-
crovaccination effect of lepromin-A, al-
though the exact magnitude of this factor
would be difficult to ascertain in the present
study design. The sensitization potential of
Mvycobacterium w vaccine in a general
population also has been evaluated in a
large-scale field trial in the Chingelput dis-
trict of South India (*), where the vaccine in
a single dose of 5 x 10” bacilli has been
shown to produce significant sensitizing ef-
fects as measured by post-vaccination reac-
tion to Rees” MLSA and lepromin prepara-
tion. No significant response however was
noted in the dose of 10"

The number of subjects lost to follow up
in the long drawn studies of this nature is
always a concern, and efforts are mandatory
to reduce it to the lowest possible. In our
study. 59 out of 433 contacts (13.6%) could
not be followed up, primarily because of
noncompliance of the index patients (whose
contacts were being studied) in the main
immunotherapeutic study (*). The drop-out
rates of our study are comparable to those
of another such study with a similar theme
from South India, where the reported drop
outs in the first and second survey have
been 13.8% and 24.4%, respectively ().
Based on the initial examination of all con-
tacts, the contacts lost to follow up did not
have any different characteristics as com-
pared to those who were followed up.

To conclude, the comparison of the re-
sults of the three different studies with sim-
ilar objectives shows that the new discase
incidence is similar among the lepromin-
positive contacts, i.c., 3.2% by Dharmen-
dra. et al., 6.9% by Chaudhary. e al. and
3.5% in the present study. Among lep-
romin-negative contacts not receiving any
kind of immunomodulatory intervention,
the incidences in the other two studies were
14.1% (Dharmendra, et al.) and 29.0%
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(Chaudhary, ¢t al.). However, the incidence
is brought down considerably with im-
munomodulatory intervention among lep-
romin-negative contacts, as shown by the
incidence of 4.2% in the Calcutta study and
5.4% in the present study.

SUMMARY

We screened 487 houschold contacts of

multibacillary (MB) patients for evidence
of disease and their lepromin status. From
the 444 results available, 302 (68.02%)
were lepromin positive and 142 (31.98%)
were lepromin negative on initial testing.
The initial lepromin status as assessed in
the group of 54 contacts having disease at
the outset showed 24 out of 46 (52.2%) 0
be lepromin positive and 22 of 46 (47.8%)
to be lepromin negative. In the same group,
among 24 lepromin positives. 22 (91.7%)
had paucibacillary (PB) and 2 (8.3%) had
multibacillary (MB) disease: among the
lepromin negatives, 12 (54.5%) had PB and
10 (45.5%) had MB disecase. Out of 72 ini-
tially lepromin-negative contacts adminis-
tered Mycobacterium w vaccine and fol-
lowed up, the cumulative percentages show
that 53 (73.6%) converted to positivity after
a single dose, 10 (87.5%) after a second
dose and 67 (93.1%) after the third dose.
The incidence of new cases with leprosy
was 8 out of 231 (3.46%) among lepromin-
positive contacts and 5 out of 93 (5.38%)
among lepromin-negative contacts adminis-
tered Mycobacterium w vaccine. Among
231 lepromin-positive contacts, the new
cases occurred in those with a I+ and 2+
lepromin response only, and no case oc-
curred among 51 contacts with a 3+ lep-
romin response. The incidence among lep-
romin-positive contacts in this  study
(3.46%) was similar to the observations in
two other studies: 3.2% by Dharmendra, er
al. and 6.9% by Chaudhary, er al. However,
the incidence among lepromin-negative

contacts administered Mycobacterium w

vaccine was significantly lower than that
observed among lepromin-negative con-
tacts not administered any vaccination in
the other two studies (14.1% by Dharmen-
dra, ¢t al. and 29.0% by Chaudhary, et al.).
To conclude, although a study of small
sample size. the preliminary evaluation in-
dicates that administration of Mycobac-
teritm w vaccine seems o have the poten-
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tial to reduce the incidence ol leprosy
among houschold contacts of leprosy pa-
tients. More explicit results about the vac-
cine will be available from the ongoing field
trials in Kanpur Dehat in the near future.

RESUMEN

Se investigo la presencia de enfermedad y la reac-
tividad a la lepromina en 487 contactos familiares de
pacientes con lepra multibacilar (MB). De los 444 re-
sultados con los que se pudo contar, 302 (68.02%)
fueron lepromino-positivos v 142 (31,984 ) lepromino-
negativos en la prueba inicial. Entre Tos contactos con
evidencias de enfermedad, 24 de 46 (52.29) fueron
lepromino-positivos y 22 de 46 (47.8%) fucron lep-
romino-negativos. En el mismo grupo, 22 de 24
(91.7%) fucron paucibacilers (PB) v 2 (8.3%) fucron
multibacilers (MB): entre los lepromino-positivos, 12
de 24 (54.5%) pacientes lepromino-positivos fueron
paucibacilers (PB) y 10 (45.59%) fucron multibacilares
(MB). De 72 contactos inicialmente lepromino-nega-
tivos, a quienes se vacund con Mycobacteriun w, 33 se
tornaron lepromino-positivos despudés de una dosis de
la vacuna (73.6%), 10 después de la segunda dosis
(87.5% acumulativo), y 4 despuds de la tercera dosis
(93.1% acumulativo). La incidencia de nuevos casos de
lapra fue del 3.46% (8 de 231) entre los contactos lep-
romino-positivos v del 5.38% (5 de 93) entre los con-
tactos lepromino-negativos vacunados con Myeobae-
terium w. Entre los 231 contactos lepromino-positivos,
los casos nuevos ocurrieron solo en aquellos contactos
con una respuesta débil a fa lepromina (14 y 2+4).
Ningun caso nuevo ocurrio entre fos 51 contactos con
respuestas fuertes a la lepromina (3+). La incidencia de
la enfermedad entre los contactos lepromino-positivos
en este estudio (3.465) fue similar a la observada en
otros dos estudios: 3.2% por Dharmendra, ef al. y 6.9%
por Chaudhary. ¢r al. Sin embargo. la incidencia entre
los contactos lepromino-negativos vacunados con My-
cobacterium w, Tue significativamente mis baja que la
observada entre los contactos lepromino-negativos que
no fueron vacunados en los otros dos estudios (14,14
por Dharmendra, ¢r al. ¥y 29.0% por Chaudhary, er al.)
En conclusion, aunque el estudio se hizo con una
poblacion pequena, los resultados preliminares indican
que la vacunacion con Myceobacterium w parece tener
¢l potencial de reducir la incidencia de lepra entre los
contactos familiares de los pacientes. Actualmente se
realizan estudios de campo en Kanpur Dehat que darin
resultados mas explicitos sobre la vacuna.

RESUME

Nous avons ¢tudié 487 personnes habitant sous le
méme toit que des patients multibacillaires (MB) pour
la présence de signes de Ta maladie et le status de ces pa-
tients via-a-vis de la Iépromine. A partir de 444 donndes
disponibles, 302 (68.02%) dtaient  positifs  a la
Iépromine, et 142 (31.984) ¢raient négatives lors du
premier test. Le statut vis & vis de fa Iépromine. ¢valud
chez le groupe de 54 personnes contactes montrant des
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signes de Iepre au début de I'étude, crait de 24/46
(52.2%) positifs et 22/46 (47.8%) négatif & la Iép-
romine. Chez ce méme groupe, parmi les 24 cas positifs
a la Iépromine, 22 (91.7%}) souffraient de lepre pau-
cibacillaire (PB) et 2 (8.3%) souffraient de Iepre multi-
bacillaire (MB); entre les négatives & la Iépromine, 12
(54.5%) souffraient de Iepre paucibacillaire (PB) et 10
(45.5%) souffraient de lepre MB. Parmi les 72 person-
nes contactes initialement négatives & la Iépromine,
chez lesquelles un vaccin utilisant Mycobacterium w fut
administré, les pourcentages cumulés pendant le suivi
ont montré que 53 (73,6%) devenaient positifs au test &
la Iépromine apres la premicre injection, 63 (87,5%)
apres la deuxieme imjection et 67 (93,1%) apres I'injec-
tion de la troisieme dose. L'incidence de nouveau cas de
Iepre ¢tait de 8 sur 231 (3,46%) parmi les contacts posi-
tifs a la Iépromine et 5/93 (5,38%) chez les contacts né-
gatifs 2 la Iépromine chez lesquels un vaccin a My-
cobacterium w a é1é administré, Parmi les 231 contacts
positifs & le Iépromine, les nouveau cas ont €€ observés
chez ceux montrant une réponse faible (1+) & modérée
(2+). Aucun nouveau cas ne fut enregistré parmi les
contacts montrant une fort réponse (3+). Dans cette
étude, I'incidence de lepre (3.46%) parmi les contacts
positifs & la Iépromine est comparable a celles observées
dans deux autres ¢études: 3.2% pour celle de Dharmen-
dra et coll. et 6.9% pour celle de Chaudhary et coll.
Cependant, I'incidence parmi les contacts négatifs & la
Iépromine chez qui un vaccin & Myvcobacterium w fut
administré était significativement plus basse que celles
observées parmi les contacts négatifis & la 1épromine
n'ayant pas requ de vaccination (14.1% pour celle de
Dharmendra et coll. et 29.0% pour celle de Chaudhary
et coll.). Pour conclure, cette étude préliminaire,
quoique de faible échantillonnage, indique que I'admin-
istration du vaccin basé sur Mycobacterium w semble
présenter le potentiel de rédnire I'incidence de la lepre
parmi les personnes vivant sous le méme toit que des
patients Iépreux. Des résultats plus définitifs sur 1'im-
pact de ce vaccin seront publiés prochainement a partir
d’essais vaccinaux sur le terrain, en cours dans la
province de Dehat Kanpur.
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