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Background: Immunoprophylaxis with Bacillus Calmette-Guérin (BCG) vaccine is still the most effective
intervention in the prevention of leprosy among household contacts (HHCs) of leprosy patients.
Methods: A retrospective cohort study using data of 5.061 HHCs for a period of 16 years (follow-up of
7 years per leprosy HHCs), evaluating the occurrence of disease as the main outcome and the presence
or absence of BCG scars verified at the first evaluation. Statistical analyzes were performed using the rel-
ative risk, hazard ratio and survival curves by Kaplan-Meier test.

Results: A total of 92 contacts sickened, of which 41.3% (38/92) in the first year and 58.7% (54/92) in the
course of the other years of follow-up. Of those who became sick, 62% (57/92) developed borderline
tuberculoid (BT). The additional protective effect occurred for those who had 2 BCG scars at the first
follow-up assessment (Relative Risk: 0.41; p = 0.007) when compared to those not previously exposed
to the vaccine. The number of BCG scars examined at the first assessment (to = time zero) affected the
occurrence of the outcome evidenced by the difference in survival curves throughout the follow-up
(Log Rank, p = 0.041; Breslow, p = 0.012; Tarone-Ware, p = 0.020). Leprosy HHCs with 0 BCG scar at time
zero (to) have a shorter survival time (average time of 22 months between t, and outcome) when com-
pared to those with 2 BCG scars (average time of 36 months between ty; and outcome).

Conclusions: Vaccination of healthy individuals without signs and symptoms of leprosy is extremely
important because BCG vaccine has an additional protective effect in those cases with 2 BCG scars
throughout follow-up. Reducing the risk of leprosy HHCs becoming sick depends on preventive actions
such as immunoprophylaxis and index cases treatment.
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1. Introduction

Leprosy is a chronic infectious disease caused by Mycobacterium
leprae (M. leprae), which affects the skin and especially the periph-
eral nerves causing neural lesions and consequently physical dis-
abilities [1]. It was estimated worldwide that the number of new
cases of leprosy detected in 2017 reached 210.671 cases, with India
(126.164 cases) and Brazil (26.875 cases) occupying first and sec-
ond places in number of new cases respectively [2].

The aerial route has been identified as the main means of trans-
mission of the disease as reported in studies involving DNA analy-
sis of nasal conchae biopsies, nasal swab samples and serology of
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households contacts of leprosy. Therefore, the aerial route is the
main way of bacillus transmission, which favors the persistence
of the disease in the epidemiological context [3].

In this scenario, leprosy HHCs are the group most likely to
become sick, presenting a risk from 5 to 8 times greater in relation
to non-contacts of leprosy [4]. Although there is no specific vaccine
for this disease, BCG, a vaccine developed to prevent pulmonary
tuberculosis, has shown a protective effect against leprosy, as
explained in several studies [5-7].

The protective effects of BCG in preventing leprosy ranged from
26 to 41% in experimental studies, with small differences between
paucibacillary (62%) and multibacillary (76%) forms, whereas in the
prevention of pulmonary tuberculosis this effect reaches 83% [8].

Due to the high protective effect of the BCG vaccine against
tuberculosis and leprosy, the World Health Organization (WHO)
advocates in countries with a high incidence of these diseases, a
single dose of BCG vaccine that should be administered to healthy
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neonates to prevent severe forms of both diseases [9]. Selective
vaccination strategies for risk groups, as leprosy HHCs, are adopted
by several countries with a high number of new cases such as Bra-
zil [10].

Thus, the Brazilian Ministry of Health has recommended several
actions to prevent leprosy, such as, household contacts surveil-
lance, health professionals advices and BCG vaccine. BCG vaccina-
tion is conditioned by the presence of clinical signs of the
disease, hence, if the HHCs do not present skin lesions or symp-
toms suggestive of nerve damage associated with absence of vac-
cine scar or have only one scar, one dose of intradermal BCG
must be administered. On the other hand, if the HHCs have two
vacine scars, must not be administered the vaccine [11].

Household contacts surveillance is the main strategy for con-
trolling leprosy, including activities such as anamnesis, dermato-
neurological evaluation, collecting of biolological material to real-
ization of laboratory tests (serology and blood PCR). The aim of
HHCs surveillance is following asymptomatic cases without clini-
cal signs and laboratory alterations, providing immunoprophylaxis
with the BCG vaccine [7,12].

This study aims to demonstrate the protective effect of the BCG
vaccine and the probability of becoming sick during the follow-up
of leprosy HHCs by means of survival curves.

2. Methods
2.1. Sample and study design

A retrospective cohort study, that used data of 5.061 leprosy
HHCs, encompassing a period of 16 years, which took place at
National Reference Center for Sanitary Dermatology and Leprosy
(CREDESH) of the Clinical Hospital (HC) located at the Federal
University of Uberlandia.

2.2. Definition criteria for leprosy contacts

HHCs were defined as persons who live or have lived in the
same dwelling as a patient with leprosy in the last 5 years before
the leprosy diagnosis [3].

2.3. Follow-up time

In this study, time zero (ty) corresponded to the first evaluation
of leprosy contacts and individual follow-up was completed after
7 years of annual evaluation. The main outcome of this study
was the presence of sick individuals among leprosy HHCs diag-
nosed during the follow-up period.

2.4. Clinical evaluation and screening tests

Household contacts for leprosy were evaluated annually for
7 years and submitted to screening tests such as: dermatoneuro-
logical evaluation; inspection of the deltoid region for the presence
and number of BCG scars; collection of biological samples for the
analysis of anti-PGL-I IgM serology (Enzyme-linked immunosor-
bent assay - ELISA) and extraction of blood DNA for Real-Time
Quantitative Polymerase Chain Reaction (RT qPCR).

2.5. Eligible criteria for routine diagnostic tests

The presence of signs and symptoms such as skin lesions with
decreased sensation to touch, temperature, or pain; muscle weak-
ness, numbness in the hands, arms, feet, and legs associated with
neural thickening and/or anti-PGL-I positive serology and/or Posi-
tive blood DNA for M. leprae.

2.6. Diagnostic criteria for leprosy in household contacts

Household contacts eligible for routine diagnostic examinations
were submitted to medical evaluation; sensory evaluation; skin
biopsy; dermal smear (Bacilloscopy and PCR) and electroneu-
romyography. After complete clinical, epidemiological and labora-
tory evaluation, contacts were diagnosed and classified as sick
according to the Ridley and Jopling criteria [13]. Diagnostic criteria
were considered: clinical changes confirmed by specialists aided
by tests such as skin biopsy; dermal smear bacilloscopy; elec-
troneuromyography with alterations compatible with leprosy neu-
ropathy, in addition to serology and qPCR of peripheral blood.
Clinical and laboratory diagnosis depends on the interpretation
of all tests together. It is emphasized that, patients classified clin-
ically as borderline tuberculoid with up to five lesions and negative
results for all complementary diagnostic tests were classified as
BT/PB. However, patients classified clinically as borderline tuber-
culoid with more than five lesions and one or more positive results
for complementary diagnostic tests were classified as BT/MB.

2.7. Inclusion and exclusion criteria

Cases of relapse previously treated were excluded, even if they
have became HHCs of another index case. It was excluded those
diagnosed clinically with leprosy in the first evaluation, as well
as, cases diagnosed with other comorbidities such as: metabolic
neuropathies (diabetes), mechanical trauma associated neu-
ropathies; infectious diseases (cutaneous leishmaniasis, tuberculo-
sis, Chagas disease, among others) and immunological and
rheumatic diseases (systemic lupus erythematosus, rheumatoid
arthritis, psoriasis, and others).

It was Included in the study leprosy HHCs who became sick
during the 7 years of follow-up. All HHCs were diagnosed with
leprosy by leprologists according to the clinical, immunological
and histological criteria of Ridley and Jopling [13].

2.8. Variables of the study

The variables associated to the outcome were: number of BCG
scars; year whose the leprosy HHCs became sick; the clinical form
of HHCs; operational classification; sex; age group and the clinical
form of their index cases. It was calculated the relative risk, hazard
ratio, mean and median between ty and time to outcome, and dif-
ference among survival curves related to several variables.

2.9. Sample size

By means of data from a pilot study, of our Reference Center of
Leprosy involving sample contacts from previous years, the sample
size was calculated using the G-Power 3.1.9.2 software. For the
purpose of calculation, the binomial test was used for two indepen-
dent groups whose proportion of patients in the groups with scar
and without BCG scar were 0.03 and 0.05 respectively. The alpha
error probability was 0.05, test power of 0.90 and the allocation
ratio (N2/N1) was equal to 1. The total sample size was 4168. How-
ever, we included 5016 contacts in the study in view of the losses
included in the inclusion and exclusion criteria.

2.10. Statistical analysis

Binomial test was used to show that there was no difference
between the proportions of individuals who became sick during
the first year of follow-up and after this period of time. The relative
risk and hazard ratio were calculated to verify the risk or protective
effect of BCG on leprosy HHCs with 1 or 2 vaccine scars. The
Kaplan-Meier method was performed to compare survival curves
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for different factors such as a number of BCG scars at time zero,
gender, age group and clinical form of the index cases. The Log
Rank, Breslow, and Tarone-Ware tests were used to verify if there
was a difference between survival curves in all leprosy HHCs
follow-up periods. Statistical Package for Social Sciences (SPSS)
v.22 software (IBM Corp., Armonk, NY, USA) was used for all statis-
tical analyzes. A significance level of 0.05 (o= 5%; bilateral) was
considered for all analyzes.

2.11. Ethical considerations

This study was approved by the Research Ethics Commitee of
the Federal University of Uberlandia - Brazil (960.735/2014). The
written informed consent was obtained, respecting the rights of
the participants.

3. Results
3.1. Clinical and epidemiological characterizations

A total of 5.061 leprosy HHCs were examined for annual follow-
up of 7 years per patient, whose data from 1998 to 2014 registered
117 individuals who became sick during this period. However,
17.1% (20/117) of these HHCs have already been sick in the first
evaluation and 4.3% (5/117) were cases of relapse, therefore, they
were excluded, remaining 92 sick HHCs, representing 1.82%
(92/5036) of those evaluated during 16 years of data collecting
(Supplementary Table 1).

Among those 92 HHCs that developed leprosy during follow-up,
62% (57/92) developed the borderline tuberculoid (BT) form,
whose BT/paucibacillary (PB) represented 41.4% (38/92) and the
BT/multibacillary (MB) 20.6% (19/92) followed by the clinical form
tuberculoid leprosy (TT) with 13% (12/92), prevailing, hence, PB
64.1% (59/92) operational classification (Table 1). The majority of
the leprosy HHCs who became sick were female, constituing 63%
(58/92) of the sample, and the most frequent age groups were
those from 20 to 39 (30.4%; 28/92) and from 40 to 59 years
(39.1%; 36/92) (Table 1). By means of binomial test, it was showed
that there was no difference between the proportions of individu-

Table 1

als who became sick during the first year of follow-up and after
this period of time (Table 1).

The Table 2 shows the clinical form and operational classifica-
tion of the index cases of the leprosy HHCs who became sick, pre-
dominating the lepromatous leprosy (LL) form that represented
52.2% (48/92) and, consequently, the MB operational classification
reached 82.6% (76/92) of the total of index cases.

3.2. Relative risk of leprosy HHCs to becoming sick

Of the leprosy HHCs that became sick, 41.3% (38/92) had a BCG
scar inspected at the first assessment, followed by 10.9% (10/92) of
those with 2 scars. Otherwise, 47.8% (44/92) of contacts who
became sick had no BCG vaccine scar (Table 3). According to
Table 4, although not significant, the relative risk of 0.81
(p=0.175) demonstrated that BCG vaccine resulted in a possible
protective factor for those exposed to 1 dose of BCG vaccine when
compared to those not previously exposed to BCG vaccine (Table 4).
Additional protective effect could be observed when the relative
risk for those who had 2 BCG vaccines at the first follow-up assess-
ment was 0.41 (p = 0.007) when compared to those not previously
exposed to the vaccine.

3.3. Survival curves, hazard ratios and time-to-event for sick HHCs of
leprosy

In order to verify whether the outcome, among the cases that
became ill during follow-up, was influenced by factors such as
number of BCG scars in the first evaluation, gender, age and clinical
form of the index cases, we compared the curves of survival for
each event that could influence the outcome of the disease over
an individual follow-up of 7 years. Fig. 1 shows 3 survival curves
for those with 0, 1 or 2 BCG scars in the first evaluation. In the first
year, it is observed that the shortest survival belongs to the group
that did not present any BCG scar, since 78.3% (34/44) of the indi-
viduals became ill in the first year, followed by those who pre-
sented 1 scar 64, 1% (24/38). On the other hand, cases with 2
scars had the longest survival in the first year of follow-up with
only 36.7% (3/10) of the cases becoming sick in this period. There-
fore, the presence of two BCG scars is associated with a better

Clinical and epidemiological characteristics of leprosy households contacts that became sick during 7 years of follow-up.*

Variables Became sick during Became sick after Total Binomial test
the the first year of
Fisrt year Follow-up
Ne % Ne % N % p-value
Clinical Form I 5 5.4 3 33 8 8.7 0.267
T 3 33 9 9.8 12 13 0.346
BT 25 272 32 34.8 57 62 0.663
BB 5 5.4 5 5.4 10 10.9 0.735
BL 0 0 2 2.2 2 22 0.509
LL 0 0 3 33 3 33 0.264
Operational Classification PB 23 25 36 39.1 59 64.1 0.659
MB 15 16.3 18 19.6 33 35.9 0.659
Sex Male 14 15.2 20 21.7 34 37 1.000
Female 24 26.1 34 37 58 63 1.000
Age Group 0-19 4 4.3 7 7.6 11 12 0.758
20-39 10 10.9 18 19.6 28 30.4 0.500
40-59 17 185 19 20.7 36 39.1 0.391
>60 7 7.6 10 109 17 18.5 1.000
Total 38 413 54 58.7 92 100

Abbreviations: BB: borderline-borderline; BL: borderline-lepromatous; BT: borderline-tuberculoid; I: indeterminate; LL: lepromatous-lepromatous; MB: multibacillary; PB:

paucibacillary; TT: tuberculoide.

@ The table shows the clinical form, operational classification, sex and age group of leprosy contacts who became sick during and after the first year of follow-up. The
statistical difference between the proportions in each column was verified by the binomial test.
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Table 2
Clinical form and operational classification of the index cases of leprosy households contacts.”
Clinical Form of the index cases Operational Classification
PB MB Total
Ne % Ne % N° %
I 0 0 0 0 0 0
TT 6 6.5 0 0 6 7
BT 10 109 7.6 17 18
BB 0 0 13 141 13 14
BL 0 0 8.7 8 9
LL 0 0 48 52.2 48 52
Total 16 174 76 82.6 92 100

Abbreviations: BB: borderline-borderline; BL: borderline-lepromatous; BT: borderline-tuberculoid; I: indeterminate; LL: lepromatous-lepromatous; MB: multibacillary; PB:

paucibacillary; TT: tuberculoid.

¢ The table shows the proportion of index cases of leprosy contacts by clinical form and operational classification.

Table 3
Number of BCG scars in the first evaluation and clinical form of leprosy households contacts that became sick during 7 years of follow-up.?
Clinical Form Number of BCG Scars in the First Evaluation Total
0 1 2
n° % ne % ne % n° %
I 0 0 6 6.5 3 33 9 9.8
T 5 5.4 5 5.4 2 22 12 13.0
BT 26 283 23 25.0 4 43 53 57.6
BB 8 8.7 4 43 0 0.0 12 13.0
BL 1 1.1 0 0.0 1 1.1 2 22
LL 4 4.3 0 0.0 0 0.0 4 43
Total 44 47.8 38 413 10 10.9 92 100

Abbreviations: BB: borderline-borderline; BL: borderline-lepromatous; BT: borderline-tuberculoid; I: indeterminate; LL: lepromatous-lepromatous; TT: tuberculoid.
¢ The table shows the percentage of leprosy households contacts according to clinical form and the number of BCG scars found in the first evaluation.

Table 4
Relative risk between leprosy HHCs who became sick and healthy leprosy HHCs according to the number of BCG scars inspected in the first assessment.”
BCG Scars in the first evaluation Leprosy Healthy Leprosy Total Relative Risk Confidence Interval (95%) p-value
HHCs who HHCs
become sick
n°e % n° % n° %
0 45 1.1 1762 42.5 1807 43.6 0.81 0.5447-1.218 0.175
1 47 1.1 2290 55.3 2337 56.4
Total 92 2.2 4052 97.8 4144 100
0 45 1.7 1762 65.3 1807 67.0 0.41 0.2016-0.8319 0.007
2 9 03 883 32.7 892 33.0
Total 54 2.0 2645 98.0 2699 100

Abbreviations: HHCs: Household contacts.

2 Table shows relative risk in leprosy contacts group who became sick compared to contacts who did not develop leprosy during 7 years of follow-up. The factor analyzed

was the number of BCG scars as a protection or risk factor for those with 1 or 2 scars in the first evaluation compared to those with no BCG scars.

prognosis compared to the other groups. Survival curves in the 3
groups (number of BCG scars in the first evaluation) had a signifi-
cant difference in all follow-up periods, indicating that this factor
predominantly influences the outcome of leprosy intradomiciliary
contact (Log Rank, p=0.041; Breslow, p=0.012; Tarone-Ware,
p =0.020) (Fig. 1). sStill in Fig. 1, it is noted that after 3 years of
follow-up there was no difference between the survival curves of
those with 0 or 1 BCG scars in the first evaluation.

The hazard ratio of 3 (0.63/0.21) was found by comparing those
leprosy HHCs with 0 BCG scars to those with 2 vaccine scars, keep-
ing the same factors such as: year that became sick (first year), sex
(female), age group (from 20 to 39) and index case (lepromatous
leprosy). Such information means that the chance of survival of
an individual with 2 BCG scars, in the first year of follow-up, is 3
times higher than in cases with no one BCG scar. However, the
chance of survival in the first year for a leprosy HHCs with 1 BCG
scar will be 1.6 (0.35/0.21) times higher than that with 0 vaccine

scar (hazard ratio) keeping the same criteria for sex, range age
and case index previously reported.

Regarding the mean and median time between time zero (to)
and time to outcome, it was observed that in those cases with O
BCG scars, the average time was 1.91years (1.15-2.67) or
22 months (median was 1 year) (supplementary Table 2). In those
individuals with 1 BCG scar, the mean time to outcome was
1.97 years (1.47-2.47) or 23 months and a median of 1 year. How-
ever, cases with 2 BCG scars had an average of 3 years (2.26-3.8) or
36 months to get sick after the beginning of follow-up and a med-
ian time of 2 years (supplementary Table 2).

Comparison of survival curves in relation to gender, according
to Fig. 2, shows that this factor was not crucial in determining
the outcome of disease over the course of follow-up, because the
curves overlap and show no significant difference between mean
and median times (Log Rank, p=0.764; Breslow, p=0.931;
Tarone-Ware, p = 0.862). Regarding the age group (Fig. 3), although
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Fig. 1. Survival curve (Kaplan-Meier) of 92 leprosy HHCs that became sick during the annual follow-up for 7 years divided into 3 groups according to the number of BCG scars
variable (verified in the first assessment - t,). The comparison among 3 cumulative survival probability curves presented significative difference along all the time of follow-
up (Log Rank, p = 0.041; Breslow, p = 0.012; Tarone-Ware, p = 0.020).
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Fig. 2. Survival curve (Kaplan-Meier) of 92 leprosy HHCs that became sick during the annual follow-up for 7 years divided into 2 groups according to the sex variable. The
comparison between 2 cumulative survival probability curves presented no significative difference along all the time of follow-up (Log Rank, p = 0.764; Breslow, p = 0.931;

Tarone-Ware, p = 0.862).
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Fig. 3. Survival curve (Kaplan-Meier) of 92 leprosy HHCs that became sick during the annual follow-up for 7 years divided into 4 groups according to the Age Group variable.
The comparison among 4 cumulative survival probability curves presented no significative difference along all the time of follow-up (Log Rank, p = 0.843; Breslow, p = 0.807;

Tarone-Ware, p = 0.819).

groups between 0 and 19 years old and those between 20 and
39 years had shorter survival (curves with rapid decline), there
was no significant difference between the mean time to disease
occurrence. in these age groups (Log Rank, p=0.843; Breslow,
p = 0.807; Tarone-Ware, p = 0.819).

Similarly, when the groups were analyzed according to the clin-
ical form of the index cases, the survival curves showed no differ-
ence between the mean and median times for illness
(supplementary Table 2), demonstrating that this factor was not
determinant in the occurrence of the disease (Log Rank,
p = 0.981; Breslow, p = 0.928; Tarone-Ware, p = 0.971) (Fig. 4).

4. Discussion

It was observed in our study that most of leprosy HHCs sickened
at the first year of follow-up, after administration of intradermal
BCG vaccine, what may be a result of boosted cell-mediated immu-
nity by homologues of Mycobacterium leprae antigens in BCG, pro-
moting the recovering of immune system, that begins recognizes
the antigens of this bacteria, revealing subclinical forms of the
disease [14,15].

The clinical form BT/PB and, consequently, PB operational
classification, were predominant in the contacts who became sick,
since strategies and actions that compose the annual follow-up of
this patients are associated to the use of laboratory tests, such as
anti-PGL-I serology and RT qPCR of whole blood, both for detection
of M. leprae, have collaborated for early diagnoses of the disease
[16,17].

The higher frequency of female among the contacts who sick-
ened may be associated with a higher demand for health services
by individuals of this sex when compared to male, due to women

are more concerned with health and body aesthetics [18]. In our
study, the largest part of those leprosy HHCs who sickened were
in the age group over 20 years, as opposed to results of other
researches, whose largest number of leprosy HHCs were aged less
than 15 years [19,20]. This contradiction can be explained by the
differences between countries and endemic regions, since the high
detection of leprosy in children under 15 reveals the persistence in
the transmission of bacillus and the difficulties in the control of the
disease by public health programs [21].

Previous researches have reported similar results to the index
cases of this present study, regarding the predominance of the
operational classification and clinical form, pointing out that the
clinical form with the greatest potential for dissemination of the
disease is LL, due to the high bacilloscopic indexes of these patients
[16,22].

Several studies have demonstrated the protective effect of BCG
vaccine by means of association measures, therefore, these effects
agree with our findings that after dermatoneurological evaluation,
the largest proportion of individuals who sickened had no one BCG
scar [23,5,24]. Our findings demonstrated that a single scar of BCG
promoted considerable protection against leprosy, and the addition
of another scar (the presence of a second BCG scar) offered additional
protection against the disease consonant to studies that showed
similar results [25,26]. In the present study, the number of BCG scars
at tg was the main factor that influenced the survival/protection of
those individuals who became sick over a 7-year individual
follow-up. The presence of 2 BCG scars in the first evaluation allowed
longer time between to and outcome in this group and, therefore,
longer survival/protection as observed in other studies [27].

Agreeing with previously quoted, the implementation of
immunoprophylaxis with intradermal BCG up to complete two
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Fig. 4. Survival curve (Kaplan-Meier) of 92 leprosy HHCs that became sick during the annual follow-up for 7 years divided into 5 groups according to the Clinical Form of
Index Cases variable. The comparison among 5 cumulative survival probability curves presented no significative difference along all the time of follow-up (Log Rank,

p =0.981; Breslow, p = 0.928; Tarone-Ware, p = 0.971).

doses of this vaccine was evidenced by several studies that this
strategy reduces the risk of disease significantly [28,29].

While the other studies evaluated association measures unre-
lated to the time of outcome, such as odds ratio, relative risk and
prevalence ratio, the present study verified the hazard ratio for
the first year of follow-up. Hazard ratio is a measure of how rapidly
the event of interest occurs which can be interpreted as the relative
risk of the occurrence of the event as a function of time. Our study
showed that the chance of survival/protection in those cases with 2
BCG scars in the first evaluation was 3 times higher when com-
pared to those with 0 vaccine scars, keeping fixed factors such as
sex, age group and clinical form of the index cases. In other words,
such information indicates that within 1 year, individuals with 0
BCG scars become ill 3 times faster than those with 2 vaccine scars
[19,30,31]. The factors sex, age and clinical form of the index cases
did not influence the survival or probability of occurrence of the
outcome in leprosy HHCs, since the survival curves for these attri-
butes did not present significant difference. These findings are in
line with a previous study that stratifying variables such as sex,
age group and clinical form did not find a protective effect related
to these factors in leprosy HHCs [32].

It should be emphasized that contact surveillance actions allow
prevention and control of the disease, besides early diagnosis,
since, after the diagnosis of the index case, its contacts will be
monitored annually and advised to return to the health unit for
clinical investigation and laboratory if signs and symptoms of the
disease arise [33].

5. Conclusion

Our results allow us to conclude that administration of 2 BCG
vaccines in healthy leprosy HHCs is extremely important, consider-
ing that the high number of contacts who sickened were character-
ized by the absence of BCG scar in the first evaluation. Besides of it,
survival curve proved that 2 BCG scars provide an additional pro-

tective effect against the disease. Therefore, the reduction in the
risk for the disease over years of follow-up is a result of surveil-
lance actions of the leprosy HHCs, with emphasis on immunopro-
phylaxis, in addition to the treatment of index cases and multi-
professional teamwork leading to the control of leprosy.
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