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Introduction

Leprosy is a chronic granulomatous disease caused by 
Mycobacterium leprae. It is essentially a disease of  the peripheral 
nerves but can also affect the skin and other organs. This is 
one of  the oldest diseases known to mankind. Leprosy, at this 
moment, remains a public health problem only in a few countries 
and India accounts for almost 80% of  the cases of  worldwide.[1] 
This disease can affect all age groups ranging from infancy to 
old age. Males are seen to be more frequently affected than the 
females.[2] Multidrug therapy (MDT) has treated the disease 

effectively and after the introduction of  MDT, the prevalence 
of  leprosy has decreased world‑wide.[3] However, it still remains 
a major public health problem in India. Myriad manifestations 
can occur in this condition depending on the status of  the 
cell‑mediated immunity of  the individual. Childhood leprosy 
cases is an important indicator of  continued transmission of  
leprosy in the society and one of  the important strategies of  
the World Health Organization is “to reduce transmission of  
the disease and reduction of  grade‑2 disability among new child 
cases.”[4] BCG vaccination has been implicated in producing some 
protection against leprosy.[5] The present study aimed to find 
the patterns of  leprosy among the pediatric population and to 
determine the difference in the patterns of  leprosy among the 
BCG‑vaccinated and nonvaccinated groups.
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AbstrAct

Introduction: Leprosy in pediatric population continues to remain as one of the major public health problems in India. BCG vaccination 
has been implicated in producing some protection against leprosy. Objectives: The present study intended to find out the patterns 
of leprosy in the pediatric age group (<12 years) and to determine the proportion of paucibacillary (PB) and multibacillary (MB) 
leprosy cases among the BCG‑vaccinated and nonvaccinated groups. Methodology: It is a cross‑sectional study among patients with 
leprosy up to the age of 12 years attending a tertiary care hospital in Eastern India by comprehensive history taking and through 
clinical examination. The history of BCG vaccination was enquired and the BCG scar was looked for to determine the BCG‑vaccinated 
and nonvaccinated group. After collecting the data in a predesigned case sheet, the data were analyzed. Result: Of the 137 patients 
included in this study, 71.53% belonged to the 11–12 years age, 27.74% the 5–10 years age, and 1 patient the <5 year age group. 
The sex ratio was 1:1.63. PB leprosy was more common than MB leprosy. Smear positivity, deformity, and reaction were not very 
frequent. Among the vaccinated patients, the ratio of PB and MB leprosy was 5.3:1, while in the nonvaccinated group the ratio was 
1.2:1. Data analysis showed that the proportion of MB leprosy was statistically significant in the nonvaccinated group than in the 
vaccinated group (p = 0.0352). Conclusion: Our study pointed that BCG vaccination might have a role in enhancing the cell‑mediated 
immunity (CMI).
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Methodology

In this cross‑sectional study, consecutive pediatric leprosy 
patients (up to age of  12 years), whose parents consented to take 
part in the study, attending the outpatient department of  a tertiary 
care hospital in Eastern India from January 2005 to December 2015 
were included. Ethical approval was obtained from the competent 
authority prior to the initiation of  the study. Comprehensive history 
taking, thorough clinical examination, and necessary laboratory 
investigation like slit‑skin smear examination were done. The 
pediatric leprosy patients were categorized according to the WHO 
classification into paucibacillary (PB) and multibacillary (MB).[6] 
During history taking, the parents were asked about the status 
of  the BCG vaccination of  the child and also examined for the 
BCG vaccination scar. Those who had no vaccination scar and 
no convincing history of  vaccination were considered as BCG 
nonvaccinated patients. After collecting the data in a predesigned 
case data sheet, the data was analyzed by using the MecCalc 
software version 10.2.0.0׳׳ by Acacialaan, B‑8400, Ostend, Belgium. 
Chi square test was used as a test of  significance.

Results

Of  the 137 patients included in this study, 98 patients (71.53%) 
belonged to the 11–12 years age group, 38 (27.74%) to the 
5–10 years age group, and 1 (0.03%) to the <5 year age group. 
Eighty five patients (62.04%) were male with a female to male 
ratio 1:1.63. In the study group, 97 patients (70.8%) were Hindus 
and the rest were Muslims. Most of  the patients were from rural 
areas (78.83%), 22 patients (16.05%) were slum dwellers, and only 
17 patients (12.4%) belonged to the above poverty line.

The single patient in the <5 age group had PB leprosy, 
[Figure 1] that was more frequent among the 5–10 years age 
group (71.05%) than the 11–12 years age group (59.14%). 
On the contrary, MB leprosy [Figure 2] was frequent in the 
11–12 years age group (40.81%) than in the 5–10 years age 
group (28.94%) [Table 1].

We observed that in the study population, 14.6% patients were 
positive for slit skin smear. The signs of  reaction were present in 
13.41% cases and, among them, 15 patients showed type 1 reaction 
and only two patients showed type 2 reaction. Deformities were 
found in 20 patients (14.6%). Among the deformities, claw hand 
[Figure 3] was the commonest (70%; 14 patients out of  20) 
followed by foot drop (10%), lagophthalmos (10%), and facial 
palsy (10%).

Ninety nine patients (72.26%) were not vaccinated with BCG in the 
study group. Among the different age groups, 21 patients (55.26%) 
in the 5–10 years age group and 78 patients (79.51%)) in the 
11–12 years age group were not vaccinated with BCG. The 
comparison of  PB and MB leprosy among the vaccinated and 
nonvaccinated groups showed that in the vaccinated group the 
ratio of  PB and MB leprosy was 5.3:1 (PB leprosy 32 patients 
and MB leprosy 6 patients) while in the nonvaccinated group 
the ratio of  PB and MB leprosy was 1.2:1 (PB 54 patient and 
MB 45 patients) [Figure 4]. Statistical analysis showed that 
the proportion of  MB leprosy was significantly higher in the 
nonvaccinated group than in the vaccinated group (p = 0.035).

Discussion

Childhood leprosy continues to remain as one of  the major 
public health problems in India.[1] Childhood leprosy is important 
because this age group is more vulnerable to acquire the infection 
from household contacts than the adults, thus reflecting the active 
transmission of  the disease in the community. This is corroborated 
at a global level by a study conducted in Brazil which showed that 
the transmission of  leprosy in children less than 15 years of  age 
occurred mainly through intradomiciliary contacts.[7] Monitoring 
childhood leprosy in terms of  incidence and occurrence of  
deformities are crucial for better control and understanding of  the 
disease transmission. Even in the era of  wide acceptance of  MDT, 
childhood leprosy is still a public health problem as has been 
shown in school surveys and a house‑to‑house search for new 
cases in the African country of  Cameroon.[8] In this background, 
we carried out our study to find out the demographic profile of  
childhood leprosy in Eastern India. Our patients belonged to the 
4–12 years age group which correlates with the previous studies.[1]

Higher occurrence of  the disease among the male population 
correlates with a previous Indian study.[9] This is probably 
attributed to higher exposure of  male child to active cases.

The prevalence of  the various forms of  the disease in children 
is mostly derived from hospital‑based studies. Borderline 

Table 1: Proportion of PB Leprosy and MB Leprosy in 
pediatric population

Paucibacillary 
leprosy (%)

Multibacillary 
leprosy (%)

>5 years age (n=1) 1 (100%) ‑
5‑10 years (n=38) 71.05 28.94
11‑12 years (n=98) 59.14 40.81 Figure 1: PB leprosy in a 7 year old girl
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tuberculoid (BT) is the commonest with prevalence ranging 
from 55% to 90%. Conversely, the prevalence of  Lepromatous 
leprosy (LL) was relatively low ranging from 1.6% to 4.9%.[10‑14] 
A study from Delhi showed that the occurrence of  BT leprosy 
was little higher (around 90%) in the pediatric population.[15] 
Another study from Mangalore, Karnataka demonstrated the 

proportion of  TT Hansen was around 46% and BT Hansen 
was around 44%.[16] Our study showed a higher occurrence of  
PB leprosy than MB leprosy. Interestingly, the prevalence of  
leparomatous and multibacillary leprosy was significantly higher 
than the previous studies (5.26% to 17.24% in different age 
group) indicating that though the overall incidence is declining, 
cases with MB are on a rising trend. These findings corroborate 
with the study done in Rajashtan, where the proportion of  LL 
leprosy in the childhood population was more than 18%.[17] 
However, a broad spectrum population‑based study is required 
in this field before reaching any conclusion.

The prevalence of  reaction (13.41%) was lower than the 
other hospital‑based studies in India (approximately 25% 
of  the cases).[10‑12] The prevalence of  deformity in the study 
population is also higher (14.28%) than the other Indian 
studies (2.5% to 10.5%)[1] which correlates with the higher 
occurrence of  MB spectrum among our study populations. 
However, more affection of  upper extremities (claw hand) 
correlates with the other Indian studies.[18,19]

Leprosy is a disease associated with defective cell‑mediated 
immunity (CMI) specific to this disease. CMI decreases from 
PB to MB leprosy. Although the multidrug therapy kills the 
bacilli, it has no role in enhancing the CMI. It cannot prevent 
the susceptibility to acquired infection nor effectively clear 
dead bacilli from the body rendering the individual to dead 
bacilli–related complications like reaction. To enhance the CMI 
of  the host, various vaccines have been tried. Vaccine studies 
have utilized live or killed whole mycobacterium, such as Bacille 
Calmette‑Guérin (BCG), Indian cancer research center (ICRC) 
bacilli, and Mycobacterium w either alone or in combination 
with killed Mycobacterium leprae.[20] Twelve case‑control studies 
show a median vaccine efficacy of  BCG for the prevention of  
transmission of  leprosy 63% (range 20–90%). Two prospective 
studies and two randomized community trials showed a median 
efficacy of  70% (range 42‑80%). The duration of  this partial 
protection is at least 10–15 years.[21,22] We found a lower number 
of  MB cases who are vaccinated than who are not vaccinated 
indicating that BCG seems to have some definitive role to modify 
the CMI.

BCG vaccination is given to the children in our country as a 
part of  the national immunization programme. It is usually 
recommended to be given at birth for institutional delivery or 
as soon as possible after the birth in case of  home delivery. 
Despite being implemented for more than 30 years, immunization 
coverage among children aged 12–23 months in the country 
has increased at a slow pace, from 35% in 1992–1993 to 62% in 
2015–2016.[23] A study done by Singh et al. showed that even in 
2019, the complete immunization coverage among 12–23 month 
children in Bihar is near to 90%.[24] In many instances, primary 
care physicians and rural physicians may be the first contact of  
the children to the health care professionals. So, all the primary 
care physicians must encourage the parents for BCG vaccination 
in the children as it seems to influence the CMI and not only 

Figure 4: Comparison of PB and MB leprosy among BCG vaccinated 
and nonvaccinated group

Figure 2: MB leprosy in a 11 yr old girl

Figure 3: Claw hand in a 11 yr old child
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prevents childhood tuberculosis but also seems the occurrence 
of  severe form of  leprosy.

Key Message

PB leprosy was the commonest in the <12 years age group. The 
prevalence of  MB leprosy increased as the child grows. Smear 
positivity, deformity, and reaction were not very frequent in this 
age group. The proportion of  MB leprosy was more among the 
BCG nonvaccinated group than among the BCG‑vaccinated 
groups. These observations point toward the fact that BCG may 
have some influence on childhood leprosy.

Limitations

As it was not a community‑based study in which the 
BCG‑vaccinated persons are followed up for the occurrence 
of  leprosy later in the life and compared with proper control, 
it was not possible to calculate a predictive value regarding the 
protective ability and influence of  BCG vaccine on leprosy from 
this study.
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