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ABSTRACT

Background: Leprosy has been a major public-health problem in many developing
countries for centuries. According to the National Leprosy Elimination Programme report
of March 2012, there were a total of about 0.13 million cases of leprosy in India, 9.7% of
which were children. Numerous studies have investigated child leprosy amongst reported
cases however, studies pertaining to proportion and characteristics of undetected childhood
cases in the community are very few. Aim: To examine the clinical, bacteriological, and
histopathological characteristics of newly detected child leprosy cases in the community.
Methods: The population survey conducted from June to September 2007 and the defined
rural areas, which included five primary health centers of Panvel Taluka, in Raigad district
and urban areas, which included M-east ward of the municipal corporation of greater Mumbai
of western Maharashtra, India. Results: House-to-house survey yielded 32 and 37 so far,
undetected child cases of leprosy in the rural and urban region, and the prevalence rate
was 10.5 and 1.5 per 10,000, respectively. The age of child leprosy cases detected, ranged
from 3 to 14 years with a mean of 10.06 + 3.35 years in the rural and 9.97 + 3.12 years in
the urban area. Most of the cases were paucibacillary (62%). A large proportion of children
(49%) had single skin lesion (SSL). Of the 19 SSL cases examined histopathologically,
15 (99%) showed features of borderline tuberculoid, 1 (5%) borderline lepromatous and
3 (16%) had indeterminate type of leprosy. Tuberculoid leprosy was not seen in any,
indicating less likelihood of self-healing. Overall, three cases had deformity (grade 1 = 1
and grade 2 = 2) and 31% of multibacillary cases were smear positive. Conclusion: The
clinical, bacteriological, and histopathological characteristics of newly detected child cases
in the community evidently indicate the grave nature of the problem of undetected child
leprosy, recent active transmission, and highlight implications on individual patients and the
community. Key Message: Most of the cases were paucibacillary (62%). A large proportion
of children (49%) had SSL and (55%) had it on the face followed by arms and leg (27%) and
trunk (17%). The mean duration of symptoms exceeded one year which can be attributed
to poor knowledge of leprosy or barriers in access to health care or its utilization.
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adulthood following the long incubation period.*#
The crucial role of frequency of leprosy in children
as an indicator of the level of transmission in the
community has been acknowledged.!

The World Health Organization (WHO) found a wide
variation in the proportion of children amongst
newly detected cases in different regions. In 2007, in
Africa, this proportion ranged from 2.89% in Togo to
37.96% in the Comoros. Within America, 14.02% of
the Dominican Republic’s and 0.32% of Argentina’s
new leprosy cases were children. South-East Asia,
on the other hand showed a narrower range with
Nepal reporting 3.34% compared to 14.1% in Timor-
Leste.!

Fine® scrutinized the Global leprosy situation of
2006 and contemplated if the variation in case
detection in younger age groups reflected the actual
trend in infection. He deliberated that the observed
trend could be the outcome of difference in case
detection methods (primary surveys in schools) or
lack of standard age criterion for the child category
in different countries. A multistage cluster sampling
survey in north Bangladesh demonstrated that the
prevalence of previously undiagnosed leprosy in
children (5-14 years old) was 8.6 per 10,000. In
the pediatric age group, leprosy often presents as a
single hypopigmented patch, which may or may
not be anesthetic and is hence, confused with other
dermatological ailments.”

India accounts for 55% of the new leprosy cases
detected globally in 2010./" According to the National
Leprosy Elimination Programme report of March 2012,
there were a total of about 0.13 million cases of leprosy
in India, 9.7% of which were children. Maharashtra
state contributed for about one fifth of the leprosy cases
and within Maharashtra, reports have consistently
shown wide variation in reported leprosy cases in
various districts.”! In a prospective study carried out
in a tertiary facility in Southern-Gujarat (March 1999
to March 2002), 8.4% of new leprosy cases were found
to be children.!" Sardana, in his retrospective hospital
based study in Northern-India, found 86 children (0-
15 years old) amongst the 1115 leprosy cases (7.71%)
detected between 1992 and 2003."? Though these
studies provide information on child leprosy amongst
reported cases, the information regarding the clinical,
bacterial, and histopathological characteristics of
child leprosy cases in the community are very few.

Clinical, bacteriological, and histopathological study of new child leprosy cases in Maharashtra

METHODS

This study is aimed at estimating the burden of
undetected active child leprosy cases in the community
in the rural and urban region of western Maharashtra,
India and outlining the clinical, bacteriological, and
histopathological characteristics of newly detected
child cases. This is part of a total population based
surveyconductedinadefined areaand aimed toestimate
the prevalence of undetected active cases of leprosy
including, children in the community in the rural and
urban region of western Maharashtra, India. The rural
area included Panvel Taluka, of Raigad district, which
had a population of 196,694, in this study. The study
area consisted of areas catered by five primary health
centers. A primary health center represents the second
tier of the three tier rural public health-care system
in India and caters to a population of about 20,000-
30,000 as per the population norms of the Ministry of
Health and Family Welfare. The urban setup included
Mumbai city which has 24 administrative units of the
municipal corporation of greater Mumbai (A-T) called
wards. M-east ward located in the north-eastern part
of Mumbai was investigated in this study. The study
area with a population of 600,247 was stratified into
nine areas based on the health posts catering to them
and analysis was conducted accordingly. A health post
is the urban counterpart of a primary health center,
which caters to a population of about 50,000.

A primary household based survey was conducted
from June to September 2007 during which trained
health workers screened the adults and children (age
<14 years) within their respective areas to detect all
active untreated cases of leprosy. Following this, a mop
up survey was conducted in October-November 2007
to cover the households that had been missed during
the first round of the survey. Provisionally diagnosed
cases including children were referred to the medical
facility maintained by the investigating institute in the
field area for confirmation by clinical, bacteriological,
and histopathological examination.

Asemi-structured interview schedule wasadministered
to the parents/guardians of the children after obtaining
an informed verbal consent. This interview schedule
enquired into the socio-demographic details, signs
and symptoms experienced by the children and their
duration. The children were examined clinically by a
dermatologist (Dr SD Ghate), to further ascertain and
classified as paucibacillary (PB), that is, <5 lesions
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and multibacillary (MB), that is, >5 lesions as per
WHO working classification.""! A slit skin smear
(SSS) examination was performed using sterile scalpel
blades by trained paramedical staff using standard
techniques. The air dried and heat fixed smear was
stained by Ziehl Neelson carbol fuschin stain and
graded as per Ridley’s scale for bacteriological index
(BI).02

A skin lesional biopsy was obtained using local
anesthesia, following verbal consent from the
patient (minor), and written informed consent from
the guardian. In one case that showed only sensory
impairment in the distribution of right sural nerve,
right sural nerve biopsy was obtained. This study was

Table 1: Survey outcomes in rural and urban area

Variables Rural Urban
Total population 0.2 million 0.6 million
Enumerated (%) 90.8 85
Examined

Adults (%) 825 54.5
Children (%) 17.4 45.4
No. of provisionally 120 134
diagnosed leprosy cases

Total confirmed cases 90 109
Child cases (%) 32 (35.5) 36 (33)

Table 2: Clinical presentation of child leprosy

Number of skin lesions Rural Urban Total
Single lesion 13 20 33
2-5 lesions 8 9 17
>5 lesions 10 7 17

Pure neural

Figure 1: A 10-year-old child with single hypopigmented lesion
(=) and few satellite lesions. Mother is a relapse case with histoid
lesion (—)
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approved by the Institutional Ethics Committee.
RESULTS

Survey findings and prevalence rate (PR) of child leprosy
in rural and urban areas

Total population enumerated/examined, during the
survey and the proportion of children among them in
rural and urban area is depicted in Table 1. A total of the
199 new cases were detected during survey of which
68 (34.1%) were children. The overall prevalence rate
(PR) was 5 and 2 per 10,000 and childhood cases PR
was 10.5 and 1.54 per 10,000 in rural and urban area
respectively. According to the figures published by
Government of India, the PR was 1.7 in Raigad district
and 0.9 per in urban area."]

Rural area

Of the 35 rural provisionally diagnosed childhood
leprosy cases, 32 were confirmed as having leprosy
on clinical examination of which 21 were male and 11
were females. The age of the child hood cases detected
during this study ranged from three to 14 years. The
mean age was 10.06 * 3.35 years. The mean duration
of symptoms was reported to be about 14.5 months
(range 1-96 months).

Clinical findings

A majority of the child hood cases in the rural
population were PB (21/32). Among the PB cases, 28%
(13/32) had single skin lesion (SSL) of which 54%
(7/13) had lesion on the face [Figures 1 and 2] [Table
2]. One pure neural case was detected and sural nerve
biopsy was performed. On examination for the grade
of deformity, it was found that 29 children had no

Figure 2: A 3-year-old child with a hypopigmented patch (—) over
right arm. Father was a case of borderline tuberculoid leprosy
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deformity, one patient had grade 1 and two had grade
2 deformity. Thus, about 9% of child leprosy cases in
the rural study population had deformity grade 1 or 2.
None presented with type 1 or 2 lepra reactions.

Bacteriological and histopathological findings

On examination for bacteriological status using SSS,
it was found that, 2/10 (20%) MB cases were smear
positive with a BI of > 24 [Table 3]. All the PB cases
were smear negative. Of the 21 children examined
histopathologically, majority showed characteristic
features of borderline tuberculoid (BT) leprosy (11/21),
four were borderline leprosy (BL), four indeterminate,
and in one case lesion showed nonspecific type of
infiltrate [Table 4]. Of the four (4/7) facial lesions, which
were examined histopathologically, three showed
features of BT leprosy and one was indeterminate.
Notably, tuberculoid (TT) features were not seen in
any [Table 5].

Urban area

Of the 38 urban provisionally diagnosed childhood
leprosy cases, 37 were confirmed as leprosy on clinical
examination, of which 18 were males and 18 were
females. Only one patient out of the 38 was not leprosy
clinically. One child was a treatment dropout and was

Table 3: Bacteriological findings in children

Area Smear status Total
Positive Negative Not done

Rural 2 29 5 36

Urban 3 28 1 32

Total 5 57 6 68

Table 4: Clinical and histopathological classification

No. of skin Histopathological classification Total
lesion BT BB BL Indeterminate Nonspecific
Single skin 15 0 1 3 0 19
lesion

2-5 3 0 O 5 1 9
>5 7 1 2 2 2 14
Pure neuritic o 0 1 0 0 1
Total 25 1 4 10 3 43

BT: Borderline tuberculoid, BL: Borderline leprosy, BB: Mid borderline

Table 5: Histopathological classification of SSL on face only

Area Histopathological classification Total
BT BL Indeterminate Nonspecific Not done

Rural 2 1 0 0 4 7

Urban 3 0 1 0 7 11

SSL: Single skin lesion, BT: Borderline tuberculoid, BL: Borderline leprosy
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thus, excluded. The mean age was 9.97 + 3.12 years
(range 3-14 years). The mean duration of symptoms
was 14.06 months (range 1-60 months).

Clinical findings

Majority of them were PB (29/36). Among the PB
cases, 69% (20/29) had SSL [Table 2] of which 55%
(11/20) had lesion on the face There were no children
in the urban area with deformity grade 1 or 2. None
presented with type 1 or 2 lepra reactions.

Bacteriological and histopathological findings

On examination for bacteriological status using SSS
it was found that, 3/6 (50%) of MB cases were smear
positive with a BI of 3+ [Table 3]. All PB cases were
smear negative. Of the 22 children who were examined
histopathologically, it was found that 14 children had
BT, six had indeterminate type of leprosy and two
had nonspecific infiltrate not conferring to leprosy
[Table 4]. Of the three (3/11) facial lesions which were
examined histopathologically, two showed features of
BT leprosy and one was BL [Table 5].

History of contact in rural and urban area

In the rural study area, 15 (47%) children had history
of contact with leprosy patients. Four of them had
history of contact with multiple leprosy patients. It
was observed that most of the child cases detected
from Apta (5/8) and Ajiwali (4/4) areas had history of
contact with leprosy patients within the family.

In the urban population, 7 (19%) children had history
of contact with leprosy patients, of which two had
history of contact with multiple leprosy patients.

DISCUSSION

Numerous studies have been conducted on children
with leprosy but a majority of these studies used schools
or health facilities such as clinics, tertiary hospitals
as their settings or are retrospective studies.!*7:10:14-16]
In contrast to that, the present study concentrates on
community based case detection and it was found
that there is a high burden of leprosy in children in
both the study areas. This has direct implication on
the transmission of the disease. The high male to
female ratio amongst child leprosy cases observed in
this study is similar to the findings of many studies
conducted over the past few decades.'”'®! The mean
duration of symptoms in the rural and urban childhood
cases are comparable and exceeded 1 year, which can
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be attributed to poor knowledge of leprosy or barriers
in access to health care or its utilization.

In concurrence with other studies, this study also
found a large proportion of children (49%) had SSL
and (55%) had it on the face followed by hands and
legs (27%) and trunk (17%). Single hypopigmented
patch on the face in children has high-risk of
misdiagnosis, since there are numerous common
causes of hypopigmented patches in children.”
Notably, all the SSL lesion biopsies were proved to
be cases of leprosy, as assessed by histopathology
and none of them conferred to TT leprosy indicating
progressive nature of the disease and less likelihood
of self-resolution. Moreover, one of the facial lesions
of SSL and the sural nerve biopsy showed BL leprosy
by histopathology, and were clinically classified as
PB. Similar findings have been documented in an
earlier study wherein 62.5% (30/48) and 12.5% (6/48)
of SSL showed cellular characteristic features of BT
and [mid - borderline (BB)] BB-BL, respectively in
newly detected cases." Another finding was, majority
of cases had BT (58.1%) leprosy, which is similar to
findings by Kumar et al. (58.3%), Jain et al. (66.3%),
and Rao (68%)./20:14.21]

It has been documented that there is a four-fold risk
of developing leprosy in presence of a contact in the
neighborhood and this risk increases to nine fold
if there is a contact with leprosy patient within the
household.” This study found that a large proportion
of children with leprosy in rural areas have history
of contact with leprosy cases. This is indicative of
the high-risk of transmission of leprosy in the rural
population.

Not surprisingly, a large proportion of PB (73.5%)
cases were observed amongst children in this study.
This concurs with the findings in earlier studies.%2
Studies have shown that PB cases are infectious
and can contribute to transmission of the disease in
the community.® In a study using mouse foot pad
technique, viable M. leprae were isolated in 48%
(100/209) of PB cases.® In view of this, the large
proportion of PB cases also becomes a matter of
concern.

Only three children in rural area (9%) had deformity
(grade 1 = 1 and grade 2 = 2) and none in the urban.
These findings point to the fact that most of these
childhood leprosy cases were detected early during

Clinical, bacteriological, and histopathological study of new child leprosy cases in Maharashtra

the course of the disease and this can be attributed
to the active case detection method employed. Thirty
one percent of MB cases were smear positive which is
a cause of concern as they also represent major source
of infection.

With only three countries having prevalence higher
than elimination level for leprosy (Brazil, Nepal,
and Timor-Leste), the WHO has acknowledged the
challenges faced by countries who have already
attained elimination to maintain the political
commitment and services particularly at the
peripheral level.™ Two retrospective studies carried
out in Hyderabad and Surat cities of India spanning
over the past two decades (1990-1999 and 2001-
2006), illustrated a decline in new case detection
rate in children, while the overall prevalence of
leprosy in the city was above elimination level.
(14151 Tn another retrospective study carried out in
tertiary care hospital settings between 2000 and
2009, childhood leprosy was detected in 5.1% of
cases.”! In contrast, active survey has shown a high
proportion of children (34.1%) among the newly
detected cases, highlighting the burden of undetected
child hood leprosy in the rural and urban region in
western Maharashtra, India. This indicates hidden
cases as well as continuing active transmission in this
community. The characteristics of these undetected
childhood cases evidently indicate the grave nature
of the problem of undetected childhood leprosy and
underline implications at individual and community
level. The study also highlights the importance of SSS
and biopsy as an aid in diagnosis and classification.
Secondly, the need to conduct special selective
leprosy screening surveys is emphasized especially,
in highly endemic areas.
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