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ABSTRACT

The prevalence of leprosy disease renrains a wolldwide public health problenr including in Indonesia. There

arc fivc rnain countrics as ths fbrcrnost catagoly of lcprosy cascs that include Braz.ll,Inclia, Indonesia, Nigcria

and the Democratic Rcpublic of ('ongo. Tho rcscarch method tscd in this study was the obscrvaticlnal study

using a case-control research design. Thc total sarnples rvere tl1 individuals that cottsisted ot'2'7 leprosy

patients (the case group) and 54 non-leprosy patients (the control group). Analysis of 165 rRNA gene

expression was conducted using the PCR method to detect the risk of leprosy.

Distribution of leprosy disease at the endeuric areas rvas caused by dwelling density and unhealthfirl

envirqnmcnt. ancl morcovcr thc distanco among housss rvas only around l0 rn as thc causal fhctors of
M. le p ra e transmission.

Keywrtrds: leltros.v palients, l65 rllNA gene, case-control.

INTRODUCTION

There arc five countries in the fbremclst categoty

of leprosy cases that include Brazil, India, Indonesia,

Nigeria and the Detnocratic Republic of Congo. These

countries have high endernic of leprosy disease. The

estimated nurnber of leprosy cases at the global level

was 436,246 sases in thc year 200tt cases in which

(WHO. tJNICEF, UNF'PA, 2014).ln 200ti, leprosy cases

were 436.246 worldwide. in which India rvas the first

forernost category of leprosy with 83.041 cases, Brazil

was thc sccond tbrcmost catcgory of lcprosy with 29 .161

cases and lrrdoncsia was in the thircl forernost oategory

of leprosy with 19.785 cases respectively.{r)

M. leprue identi{ication is dif}icult due to the

inability of thc bacilhrs to grow in vitro, this lcprosy
' diagnosis is based ou microscopic detection of the bacilli

combined with clinical assessment. DNA sttrdies using
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polymerase chain reaction (PCR) have been used tbr the

molecular diagnosis of M. leprae.tl)

Clinical rnaniftstation of the disease varies widely

arnong individuals. The transmission o{- M. leltrae ttot

only conside. thg L:yclo of transmission in the form of
the source of leprosy disease, coutact rvith the host. br.rt

also it is irnportant to consider the source of infection.,

bacterial vimlence, liequency of contacts and the

charactcristics of tho host, inclucling his/hc,r immr"rnity.

speci{ic immunity, agc, sox and nutritional status and

other factols.(i)

165 rRNA gene is commonly founcl in species ol

mycobacterium and consecluently l65 rll.NA gene can

be used to identifu difl-erent species of mycobacteriunr.(s)

l65 rRNA gerre encodes a ribosomal RNA in a srnall

sub-unit of the ribosome and it has a distinct nucleoticle

sequcuco in oach bactorium.(5)In addition, l65 IRNA

gene is more stable and it is suitable to be used a specilic

rnolecular rnarker for the identification(6)of l65 rIINA
gene in bacteria (its existencc is always retained in

any conditions) and has identical characteristics in all
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organislns. Therefbfe, the use of l65 rRNA is srritable in

iclentifying and analyzing a species at a molecular level.

Based on the backgrountl ofproblems. this stutly aims

to asscss the determinants of geographical distribution in

epidemiology of leprosy discase in Indoncsia.

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

clcsign. The population in this study consistqcl of- both

thc case group ancl control group. The case grottp was

leprosy patients (BTA+;, whereas, the control group

was rron-leprosy patients in Makassar tnunicipality.

Statistic:al analysis lbr both the case group and the

control group was donc using thc Lamcshow formula.

This study was classified as the observational

stucly in rvhich the authors dicl not control the assignlnent

o[ treatments by using a cAsc-oontrol research dosign

where the exposllres to risk f'actors tbr the case grotlp

were conrpared to exposures tbr the control group.

Samples in this study were leprosy patients (BTA+) and

non-leprosy patients (UTA-) in Makassar municipality.
'l'he total samples were 8l individtrals 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 snrdy were collected fi'om

primary data through dilect obsen'ations that include

the prevalence of leprosy cases and drvelling clistance

anlong leprosy ancl non-lcprosy indivicluals.

Thc study instrumcnts rvcrc observation shects.

Global Positionirrg Systenr(GPS)and Corel Draw

software X7. Observation sheets were used during direct

observations or field sulweys to tlate direct obseryations

or ficld surveys wcrc concluctcd at clwelling clustcrs and

spatial distribution ol' leprosy clisease. Global Posi tioning

System (GIS) was usod to digitization bassd on thc

coordinates of X and Y points of cluster and spatial

distribution of leprosy disease. Global lnformation

System(GPS)of irrdividuals in the leprosy disease and

risk factors of onvironmcnt such as clust distribution by

air. Ihe study datir were then analyzetl and processcd

using the Corel Draw X7 sof'rware,

Statement of Ethics

All cxperimental proccctures fbr thc treatmcnt of

individuals as the sarnples in this study rvere reviewed

and approved by the Researoh Ethics Committee of

Moclicine Faculty, l:lasanuddin Univcrsity, as statcd in

the Recommendation of l{esoarch Ethics issuecl in the

rcgistration no. 3111H4.8.4.5.3 1/PP36-Kometik/2017

with written perrnission 1i'om the respondents.

RESULTS
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Figulc L iVlap of su rveyed houses of lcprosy cascs in N{akassar

Municipalitl'.

The above map indicates dwelling derrsity in the

study areathat leads to the transmission ofhlleprue.

Other factors that affbct thc clistribution and transmission

of M.leprae were poor conditiorrs of du'elling. Most

houses of leprosy individuals lvere semi-permanent alld

thcrc were houses built on stilts, distances among houscs

were separated by wall or with house distance was .tl0
rn.Close interactions between leprosy individuals and

non-leprosy inclivicluals under the sanre clwelling as

"the port {rf entry"of'leprosy bacteria transmitted by air:

when leprosy individuals having coughing and sneezing

tfrat could release aroLlnd l10.000 bacilli of M.leprae.

Transmission through droplets increases the infection as

wcll as skin contacts as thc main routs of transmission.
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Basecl o1 the map in Figure 2, the main clusters of a leprosy case and poor sanitation due to a direct restrlt

clistribution of leprosy cases in Mtrkassar Municipality of poverty. Such conditions facilitate the tlansrnission

wcrc fburr6 at Tanralatc dan Biringl<anaya subdistricls, of iufectior.rs cliscase. Social intcr:actions among local

as indicatecl in colored gradation. farnilies at tho study area ootnlnonly occttr at afternoon

as the spare timcs as observed in thcir daily activitics'
DISCUSSION

In thc goographic clistlibution analysis of' PCR

positivity among the cases with a positive bacciloscopy

irrdex in Fortaleza, inciividuals wcre found clustered in

certain small areas. As expected, the areas sulroulldilrg

those clusters were tbund slustered in ceftain small

areus. These situaions sLlggost that MB cascs harbor'u'ing

M.leprae in nasal cavities could be a major potential

pathway for transmission of the bacillus within thc

poPulation(r6).

Based on direct obscrvations at drvelling aleas of
respondents, there rvere 98.5% of respondents' houses

were in poor conditions to fullill suitable healthy

dwclling, Most houses of rcspondcnts havc unsuitablc

physical components such as clay-lleior and walls of
their houses were perlneable to water, poor ventilation

and windorvs (floor arearvas <10%u), poor ventilation fbr

light rays that lead to high moisrure. Such conditions

cause aclverse etlbcts to dwellers and prompt to tlte
growth of basteria and othcr microorganisms as the

solrrce of transmiss ion of leprosy\ | 1 \ Ke r r- P o n teJ (2006)
(t) reported that water or ground were reservoirs fbr

tfre growth of M.leprae. Other conditions that induced

thc risk of leplosy transnrission at the endcnric arcas

wercthe daily habits ol'the local peclple at the endcmic

areas clid not use ftrotwear that lead to the translnission

ot'M.leprae through skin contact at wound area on the

skin and ignore their wounded legs.

Local peopie at the endemic areas had close social

interactions among their relatives and neighboors in

daily activitios. High intcnsity of touch between lcprosy

individuals and non-lcprosy individuals could insreasc

the transmission of leprosy disease. Poverty condition

could intensiS/ the transrnission of Mycobacterium

leprae bacilli which rrompels relatives and others to

livc together tbr long pcriods of time, especially young

married couples ancl their children, typically under

precarious sanitation conditions.

'I'he average household clensity was highcr in thc

residences with a leprosy case, Considering its total area,

the urain area of leprosy cases in Makassar Municipality
has the highest household density in the residence with

'I'his study is in linc with a stucly conducted in

Bangladesh in which peoplc with poor socioeconomtc

conclitions susceptible to leprosy(r). Distauoe of road

is insignificantly correlated with the transmission of

leprosy in l3angladosllttt, whoroas, distance of diko and

dwelling is significantly correlated with leprosy case.

A previous study reported that there was significant

correlation between people who live around poncl rvith

thc highcr prevaletrcc of lcprosy oases (3). Anothcr

study shorved that infectecl individuals generally have

Multiltqsillet'/MB who live under the same house with

leprosy patient5tet.

Global standardized guiclelines for the diagnosis

and treatment of leplosy with a goal of elirnination have

been available and in practice lbr more than 2 decades(")

Classical epidemiology and lcprosy control progl'am

have frequently identificd houschold contacts of patient

as being at higher risk of inl'ections than the general

populations,{r0'rr'1), gxplanation or tools are not routine ly

in place fbr tracing the origins and relationship of these

and remaining new case5(r2 r'rt

CONCLUSION

Based on results of the study, the determinants ol.l

thc distribr.rtion and transmission of lcplosy discasc at

the study areas were close density of dwelling, poor

physical houses ancl semi-pertnanent houses rvhich

made of clay-floor and houses on stilts, close distancc

of honses separated by dividing wall with conlmon

distance of lrouses at the endeuric areas was *10 tl. lt
is suggcsted to conduct strict control of the distribution

of'leprosy to target interventiun tnore systematically 1o

areas where the risk of leprosy is high, and there were

two main clusters of leprosy irt Makassar Municipality,

i.e., Tarnalate and Biringkanaya subdistricts,
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