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ABSTRACT

The prevalence of leprosy disease remains a worldwide public health problem including in Indonesia. There
are five main countries as the foremost category of leprosy cases that include Brazil, India, Indonesia, Nigeria
and the Democratic Republic of Congo. The research method used in this study was the observational study
using a case-control research design. The total samples were 81 individuals that consisted of 27 leprosy
patients (the case group) and 54 non-leprosy patients (the control group). Analysis of 16S rRNA gene
expression was conducted using the PCR method to detect the risk of leprosy.

Distribution of leprosy disease at the endemic areas was caused by dwelling density and unhealthful
environment, and morcover the distance among houses was only around 10 m as the causal factors of

M.leprae transmission.
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INTRODUCTION

There are five countries in the foremost category
of leprosy cases that include Brazil, India, Indonesia,
Nigeria and the Democratic Republic of Congo. These
countries have high endemic of leprosy disease. The
estimated number of leprosy cases at the global level
was 436,246 cases in the year 2008 cases in which
(WHO, UNICEF, UNFPA, 2014). In 2008, leprosy cases
were 436.246 worldwide, in which India was the first
foremost category of leprosy with 83.041 cases, Brazil
was the second foremost category of leprosy with 29.761
cases and Indonesia was in the third foremost category
of leprosy with 19.785 cases respectively.!

M. leprae identification is difficult due to the
inability of the bacillus to grow in vitro, this leprosy
" diagnosis is based on microscopic detection of the bacilli
combined with clinical assessment. DNA studies using
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polymerase chain reaction (PCR) have been used for the
molecular diagnosis of M. leprae.”

Clinical manifestation of the disease varies widely
among individuals. The transmission of M. [eprae not
only consider the cycle of transmission in the form of
the source of leprosy disease, contact with the host, but
also it is important to consider the source of infection.,
bacterial virulence, frequency of contacts and the
characteristics of the host, including his/her immunity,
specific immunity, age, sex and nutritional status and
other factors.”®

16S rRNA gene is commonly found in species of
mycobacterium and consequently 16S rRNA gene can
be used to identify difterent species of mycobacterium.”’

16S rRNA gene encodes a ribosomal RNA in a small
sub-unit of the ribosome and it has a distinct nucleotide
sequence in each bacterium.® In addition, 16S rRNA
gene is more stable and it is suitable to be used a specific
molecular marker for the identification® of 16S rRNA
gene in bacteria (its existence is always retained in
any conditions) and has identical characteristics in all
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organisms. Therefore, the use of 16S rRNA is suitable in
identifying and analyzing a species at a molecular level.

Based on the background of problems, this study aims
to assess the determinants of geographical distribution in
epidemiology of leprosy disease in Indonesia.

MATERIALS AND METHOD
Samples of the study

The study was classified as population in this study
as the observational study using a case-control research
design. The population in this study consisted of both
the case group and control group. The case group was
leprosy patients (BTA+), whereas, the control group
was non-leprosy patients in Makassar municipality.
Statistical analysis for both the case group and the
control group was done using the Lameshow formula.

This study was classified as the observational
study in which the authors did not control the assignment
of treatments by using a case-control research design
where the exposures to risk factors for the case group
were compared to exposures for the control group.
Samples in this study were leprosy patients (BTA+) and
non-leprosy patients (BTA-) in Makassar municipality.
The total samples were 81 individuals that consisted of
27 leprosy patients as the case group and 54 non-leprosy
patients as the control group.

The sources of data in this study were collected from
primary data through direct observations that include
the prevalence of leprosy cases and dwelling distance
among leprosy and non-leprosy individuals.

The study instruments were observation sheets,
Global Positioning System(GPS)and  Corel
software X7. Observation sheets were used during direct

Draw

observations or field surveys to date direct observations
or field surveys were conducted at dwelling clusters and
spatial distribution of leprosy disease. Global Positioning
System (GIS) was used to digitization based on the
coordinates of X and Y points of cluster and spatial
distribution of leprosy disease. Global Information
System(GPS)of individuals in the leprosy disease and
risk factors of environment such as dust distribution by
air. The study data were then analyzed and processed
using the Corel Draw X7 software,
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RESULTS

The Map of Surveyed Houses of Leprosy Cases at the Dangko Area
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Figure 1. Map of surveyed houses of leprosy cases in Makassar
Municipality.

The above map indicates dwelling density in the
study areathat leads to the transmission ofM./eprae.
Other factors that affect the distribution and transmission
of M.leprae were poor conditions of dwelling. Most
houses of leprosy individuals were semi-permanent and
there were houses built on stilts, distances among houses
were separated by wall or with house distance was £10
m.Close interactions between leprosy individuals and
non-leprosy individuals under the same dwelling as
“the port of entry”of leprosy bacteria transmitted by air
when leprosy individuals having coughing and sneezing
that could release around 110.000 bacilli of M.leprae.
Transmission through droplets increases the infection as
well as skin contacts as the main route of transmission.
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Figure 2. The map of leprosy distribution in Makassar
Municipality.
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Based on the map in Figure 2, the main clusters of
distribution of leprosy cases in Makassar Municipality
were found at Tamalate dan Biringkanaya subdistricts,
as indicated in colored gradation.

DISCUSSION

In the geographic distribution analysis of PCR
positivity among the cases with a positive bacciloscopy
index in Fortaleza, individuals were found clustered in
certain small areas. As expected, the areas surrounding
those clusters were found clustered in certain small
arcas. These situaions suggest that MB cases harbouring
M.leprae in nasal cavities could be a major potential
pathway for transmission of the bacillus within the
population'®.

Based on direct observations at dwelling areas of
respondents, there were 98.5% of respondents’ houses
were in poor conditions to fulfill suitable healthy
dwelling, Most houses of respondents have unsuitable
physical components such as clay-floor and walls of
their houses were permeable to water, poor ventilation
and windows (floor areawas <10%), poor ventilation for
light rays that lead to high moisture. Such conditions
cause adverse effects to dwellers and prompt to the
growth of bacteria and other microorganisms as the
source of transmission of leprosy!!”Kerr-Pontes (2006)
® reported that water or ground were reservoirs for
the growth of M.leprae. Other conditions that induced
the risk of leprosy transmission at the endemic areas
werethe daily habits of the local people at the endemic
areas did not use footwear that lead to the transmission
of M.leprae through skin contact at wound area on the
skin and ignore their wounded legs.

Local people at the endemic areas had close social
interactions among their relatives and neighboors in
daily activities. High intensity of touch between leprosy
individuals and non-leprosy individuals could increase
the transmission of leprosy disease. Poverty condition
could intensify the transmission of Mycobacterium
leprae bacilli which compels relatives and others to
live together for long periods of time, especially young
married couples and their children, typically under
precarious sanitation conditions.

The average houschold density was higher in the
residences with a leprosy case, Considering its total area,
the main area of leprosy cases in Makassar Municipality
has the highest household density in the residence with

a leprosy case and poor sanitation due to a direct result
of poverty. Such conditions facilitate the transmission
of infectious disease. Social interactions among local
families at the study area commonly occur at afternoon
as the spare times as observed in their daily activities,

This study is in line with a study conducted in
Bangladesh in which people with poor socioeconomic
conditions susceptible to leprosy'”. Distance of road
is insignificantly correlated with the transmission of
leprosy in Bangladesh!”, whereas, distance of dike and
dwelling is significantly correlated with leprosy case.
A previous study reported that there was significant
correlation between people who live around pond with
the higher prevalence of leprosy cases ©. Another
study showed that infected individuals generally have
Multibasiller/MB who live under the same house with
leprosy patients®.

Global standardized guidelines for the diagnosis
and treatment of leprosy with a goal of elimination have
been available and in practice for more than 2 decades"”
Classical epidemiology and leprosy control program
have frequently identified houschold contacts of patient
as being at higher risk of infections than the general
populations,!*!"*, explanation or tools are not routinely
in place for tracing the origins and relationship of these
and remaining new cases!'>'?

CONCLUSION

Based on results of the study, the determinants on
the distribution and transmission of leprosy discasc at
the study areas were close density of dwelling, poor
physical houses and semi-permanent houses which
made of clay-floor and houses on stilts, close distance
of houses separated by dividing wall with common
distance of houses at the endemic areas was =10 m. It
is suggested to conduct strict control of the distribution
of leprosy to target intervention more systematically to
areas where the risk of leprosy is high, and there were
two main clusters of leprosy in Makassar Municipality,
i.e., Tamalate and Biringkanaya subdistricts,
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