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Abstract

Background:
Cutaneous leishmaniasis (CL) appears to be spreading to previously non-endemic regions of Sri Lanka.
The aim of this study was to describe a newly emerging focus of CL in the district of Gampaha, in
Western Sri Lanka.

Methods:
A case based descriptive study was carried out from January 2018 to April 2019 in the Mirigama Medical
O�cer of Health (MOH) area, which reported the highest number of CL cases in Gampaha District.
Laboratory con�rmed cases were traced and socio-demographic and clinical data were collected via a
validated questionnaire and clinic records respectively. The quality of life (QOL) of study participants was
measured using the Dermatology Life Quality Index (DLQI). Global Positioning System (GPS) coordinates
of patient residences were recorded using handheld GPS receivers. Sand-�ies were collected from four
selected sites, using Indoor Hand Collection (IHC) (162 units) and Cattle Baited Net Traps (CBNT) (n = 3)
and a battery-operated aspirator.

Results:
Of 73 patients identi�ed in this study, 58.9% were males, with a mean age of 43.6 years (SD 20.1). The
lesions included nodules (52.05%) and ulcers (47.9%). Single lesions were seen in 69.86%, while 30.1%
had multiple. Except for one mucosal lesion, all others were on skin. Treatment varied from sodium
stibogluconate (SSG) + cryotherapy (46.57%), SSG (45.2%) and cryotherapy (8.2%). Patients with multiple
lesions were more likely to be treated with combined SSG + cryotherapy (p < 0.05). The mean DLQI score
was 8.14 (SD = 7). Most patients engaged in outdoor activities that exposed them to the risk of sand-�y
bites Workplaces of 81.1% (27/33) were located within the district. Housing conditions of study
participants were of moderate (59%), good (35.6%) and poor (5%) quality. Four households reported
multiple cases. Spatial distribution of cases indicated notable clustering in seven adjacently located
Public Health Inspector (PHI) areas. Phlebotomus argentipes was detected in all CBNTs and 35.28% of
IHC units surveyed.

Conclusions:
CL is emerging in Gamapha district with Mirigama MOH area being the epicentre of infection. The
disease had a moderately negative impact on QOL of patients. Minimal migration of cases, clustering of
cases within households and in the locality indicates local transmission with P. argentipes as the
probable vector.
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Background
The leishmaniosis are a group of vector-borne infections caused by protozoan �agellates of genus
Leishmania. These infections are transmitted by female phlebotomine sand-�ies and numerous
mammalian species including humans are affected. Over 20 species of Leishmania have been implicated
in human disease [1, 2] of which the majority are zoonotic parasites [3].

Leishmaniases are widespread in the tropics, subtropics and temperate regions of the world, threatening
people in 98 countries which include 72 developing countries [4]. As the less a�uent populations in
Africa, Asia and Latin America are mainly affected, leishmaniases are categorized as neglected tropical
diseases. The three main clinical forms of diseases are cutaneous (CL), visceral (VL) and
mucocutaneous (MCL) leishmaniasis. The geographical distribution of disease phenotypes overlaps
considerably: 68 countries are endemic for both VL and CL, while a few countries are endemic only for
one type (21 endemic for CL and nine for VL). The cutaneous form of the disease accounts for 50–75%
of the estimated two million cases of leishmaniases that exist worldwide [5].

Sri Lanka is endemic for CL. Since the �rst indigenous case was reported in 1992 from the Southern
Province of Sri Lanka [6], the case numbers have steadily risen with geographical expansion to include
North-Central, Northern and North-Western provinces of the country [7, 8]. In response to this situation, Sri
Lanka declared CL a noti�able disease in 2008. The causative agent of CL in Sri Lanka was identi�ed as
L. donovani zymodeme MON 37, a genetic variant of the visceralising species L. donovani [9]. A few
indigenous cases of VL and MCL caused by the same parasite have been also reported subsequently
[10–12].

A total of 22 species of sand-�ies have been recorded from Sri Lanka since 1910’s [13]. Vector studies in
endemic regions of the country implicate Phlebotomus argentipes as the most probable vector in Sri
Lanka [14–17]. It is considered as a species complex composed of three sibling species [18]: namely, P.
argentipes glaucus, P. argentipes sensu stricto and P. argentipes annadalei. All three members of the P.
argentipes species complex have been reported in Northern Sri Lanka [19], while P. argentipes var. glaucus
has been widely reported elsewhere (Central, Southern, and Northwestern provinces) [15, 20]. Although
dogs, cattle and rats are known to harbor L. donovani [21–23], a zoonotic reservoir host has not been
properly characterized from Sri Lanka.

Although cases of CL have been documented throughout the country, the large majority (over 90%) is
usually from the North Central, North Western and Southern provinces [24]. A very low number of cases
have been identi�ed in the Western province, which includes Colombo, Gampaha and Kalutara districts
[24]. Thus, CL was an infrequent infection in the district of Gampaha until recently. However, during the
past two years, an increasing number of cases were referred for diagnosis to the Department of
Parasitology, Faculty of Medicine, University of Kelaniya, in Ragama, Sri Lanka. Analysis of the weekly
epidemiological reports published by the Ministry of Health, Sri Lanka indicated a tenfold rise of cases in
the district of Gampaha from 2018 onwards (68 cases in 2018 compared to seven in 2017) [25].
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The rapid expansion of case numbers in a hitherto non-endemic area required an in-depth investigation.
Hence, the objective of the present study was to describe the disease epidemiology and the impact of CL
on life quality among patients in a newly emerging focus of CL in the district of Gampaha in Western Sri
Lanka.

Methods

Study area
The district of Gampaha is semi-urban, extending over an area of 1,387 km2 located between 60 54.5
and 70 20.0  Northern latitude and between 790 48.75  and 800 13.00  Eastern longitude. It has a
tropical climate with a mean annual rainfall of 1,423 mm, a mean annual temperature of 27.3C° (range
22.7C°- 34.3 °C). The topography consists of three zones, low-lying �at lands at the coastal periphery,
central in-land area with mild elevations (< 100 m above sea level) and the eastern highlands which
include a range of woody mountains (150–450 m above sea level) [26]. Over one third of land area
(499.94 km², 35.4%) is agricultural with paddy, coconut and rubber being the main crops. The proportion
of forest cover including scrub vegetation is 1.97% (27.32 km2) [26]. Gampaha has a population density
of 1,719/km2, making it the second most populous district in the country [26].

Selection of study population
The Gampaha district has 15 MOH areas. The occurrence of leishmaniasis is not uniform in all MOH
areas. Data on the leishmaniasis disease morbidity archived at the Regional Epidemiology Unit (REU)
Gampaha, and published information by the Epidemiology Unit, Ministry of Health were retrospectively
analyzed from January 2018 to April 2019 to identify the MOH area reporting the highest number of
cases. It was found that more than half the cases were reported from Mirigama MOH area [27]. Therefore,
Public Health Inspector (PHI) areas of Ambepussa, Banduragoda, Danowita, Kahatapitiya, Kal-Eliya,
Mirigama and Weweldeniya of the Mirigama MOH was selected for the present study (Fig. 1).

Collection of primary data
The patient records of CL cases noti�ed to the Mirigama MOH o�ce from January 2018 to April 2019
were obtained from the MOH o�ce. Laboratory con�rmed CL cases were selected and basic contact
information was obtained.

Household survey
A pre-tested structured questionnaire was administered to the patients. In patients less than 18 years, the
parent or guardian was interviewed. The basic demographic information such as age in years, level of
education, marital status, gender and the family size of the respondents were recorded. Socio-economic
factors such as occupation and housing condition were recorded. Housing conditions were categorized
as “poor”, “moderate” and “good” based on roof, wall and �oor characteristics. The houses having
plastered cement walls with clay tile or asbestos roofs were categorized as “Good”, while un-plastered
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brick walls with tiled or asbestos roofs were considered as “Moderate”. All other types were grouped as
“Poor” houses [28]. Clinic records available with the patient were referred for con�rmation of responses
given by patients in the recording of clinical features.

Mapping of patient households
The geographic location of the patient households was obtained from a handheld GPS receiver (Etrex10
Garmin) and the houses were mapped using ARCGIS software package (Version 10.3). A 3D analysis was
performed using the Z value. Digital elevation model (DEM) was prepared. Elevation pro�le was
developed to �nd out the minimum and maximum elevation of the area. Variogram of the grid data was
used to observe the behaviour of the contours. Kriging methodology in 3D tool was employed in
constructing the variogram. Cross validation report was utilized in �nalizing the identi�ed contour
distribution of the area. Finally, the gridding report was generated to exclude any analytical or arithmetical
errors. Further, ecological characteristics of the residential environments of patients were documented.

Quality of life of leishmaniasis patients
The QOL of CL patients was assessed using the DLQI [29]. The DLQI consists of 10 questions covering
six domains: symptoms and emotions, shopping and housework, leisure activities, work or study,
personal relationships and treatment. Each response was scored from 0–3 (0 = not affected; 1 = little
affected; 2 = a lot affected; 3 = very much affected). The higher the score the greater the impairment of
QOL. The questions in DLQI questionnaire (English version) was translated to the native language, back
translated to English to verify the accuracy of the translated version. The translated DLQI was
administered by a trained research o�cer.

Entomological investigation
Entomological surveys were conducted in four PHI areas within the Mirigama MOH area (Weweldeniya,
Mirigama, Kal-Eliya and Banduragoda) from March - April 2019, using IHC and CBNT collection,
according to the guidelines described by the World Health Organization. The selection of sites for
entomological investigations was done in consultation with the Regional Entomologist, Gampaha District
based on the availability of cases, occurrence of suitable breeding/ resting habitats and environmental
characteristic favourable for sand-�ies.

Sand-�ies were collected using a battery-operated aspirator and a killing jar with 70% chloroform. The
killed samples were preserved in 25 ml falcon tubes containing 70% v/v ethanol solution and transferred
to the laboratory at the Department of Parasitology, Faculty of Medicine, University of Kelaniya, Sri Lanka
for identi�cation. The distal part of abdomens and entire heads of sand-�ies were dissected using �ne
needles and macerated using 10% lactophenol for 1–2 hours. Cleared insect parts were mounted in
Berlese medium and identi�ed using morphological taxonomic keys [30, 31].

Data tabulation and analysis
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The collected data were entered to EpiData (JM Lauritsen, Version 4.4.3.1) data handling software
package. The percentages mean and standard deviation values were calculated in MS Excel (Microsoft,
USA). The ARCGIS software package (version 10.3) was used for spatial analysis.

Results

Clinical presentation of patients and treatments
Sixty-two cases of CL were noti�ed to the REU Gampaha during the study period. Eleven more con�rmed
cases (non-noti�ed) detected during �eld-visits were also included in the study population. Of the total 73
cases of CL, 58.9% (n = 43) were males. The mean age of the study population was 43.6 years. Lesions
of varying stages (acute, healing and healed) were seen with sizes varying from 3 mm − 40 mm and
included nodules (52.1%, n = 38), dry ulcers (47.9%, n = 34) and one wet mucosal ulcer. Almost all (97.3%,
n = 71) were located on exposed body regions. Single lesions were seen in 69.9% (n = 51), while 30.1% (n 
= 22) had multiple lesions.

Treatment received at dermatology clinics of the state medical institutions varied from SSG (45.2%, n = 
33), SSG combined with cryotherapy (46.57%, n = 34), or only cryotherapy (8.2%, n = 6). Those with
multiple lesions were signi�cantly more likely to have received SSG combined with cryotherapy (P < 0.05).

Quality of life assessment in patients
Only 29 study participants responded to all the questions in the DLQI questionnaire. The DLQI scores
ranged from 0–23 with a mean score of 8.14 (SD = 7). The domains that were most affected were those
related to emotions (shame and embarrassment) and shopping and household work.

Socio-economic and demographic factors
Among the employed (33, 45.2%), majority were casual labourers (n = 16; 48.5%), followed by indoor
based skilled workers (n = 7; 21.2%), farmers (n = 6; 18.2%) and drivers (n = 4; 2.2%). The unemployed
(54.7%) were housewives (n = 24, 60%), followed by school students (n = 13; 32.5%) and pensioners (n = 3;
7.5%). The majority of the employed patients (n = 27; 81.8%) had their workplaces located within the
district of Gampaha. Most were engaged in outdoor activities that exposed them to the risk of sand-�y
bites. The houses of most patients (n = 43; 58.9%) were of moderate quality, as shown in Table 01. The
presence of poorly maintained walls with de�cits (cracks and crumbling plaster) was noted in 64.38% (n 
= 47). Animals (dogs, cattle, etc) in the peri-domestic area of residences were also noted

Spatial distribution of cases
Distribution of cases revealed clustering in seven of the nine PHI areas as documented in Table 2.
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Table 1
Demographic characteristics of CL patients in Mirigama MOH area.

Variable Number of patients
(percentage)

Gender: Male

Female

43 (58.90%)

30 (41.10%)

Age (Years): 1–5

6–19

20–49

50 years and above

4 (5.48%)

10 (13.70%)

25 (34.25%)

34 (46.58%)

Education: No formal education

Primary school (grade 5
completed)

Passed O/L

Passed A/L

Schooling

Pre-schooling

14 (19.18%)

27 (36.99%)

18 (24.66%)

02 (2.73%)

11 (15.07%)

01 (1.37%)

Marital Status: Married

Unmarried

56 (76.71%)

17 (23.29%)

Duration of stay in the study
area:

1–5 years

> 5

01 (1.37%)

72 (98.63%)

General house Condition: Poor

Moderate

Good

04 (5.48%)

43 (58.90%)

26 (35.62%)
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Table 2
Distribution of CL patients in PHI areas belonging to the

Mirigama MOH, 2018–2019
PHI area Noti�ed Non-noti�ed Total

2018 2019 2018 2019

Ambepussa 10 02 00 00 12

Banduragoda 11 01 00 00 12

Danowita 01 00 01 03 05

Kahatapitiya 02 01 00 00 03

Kal-Eliya 08 02 02 01 13

Mirigama 06 05 00 02 13

Weweldeniya 07 06 01 01 15

Total 45 17 04 07 73

The highest cases were recoded from Wewaldeniya, Migirama and Kal-Eliya PHI sites. It is important to
note that there were some non- noti�ed cases of CL were identi�ed from some areas. These cases were
detected based on the information received from the interviewed patients which had been noti�ed to the
Mirigama MOH o�ce. The non-noti�ed patients had been con�rmed for CL both clinical and laboratory
methods.

A map showing the topography and spatial distribution of patients’ residences is shown in Fig. 2. Over
half the residences (57.53%, n = 41) were located 100 m above sea level (hills of 100–165 m above sea
level). Stone barriers were noted on most premises, constructed to stabilize steep inclines and control soil
erosion. The peri-domestic areas of most patient settlements (67.12%; n = 49) were shady due to the
foliage of numerous large trees and rocks (medium sized) were noted in (79.45%; n = 58) household
premises.

Entomological data on vector prevalence
Among the total of 102 sand-�ies collected, P. argentipes was the predominant species, followed by
unidenti�ed Sergentomyia sp. (sub family Neophlebotomus) and Sergentomyia babu insularis. Overall,
the CBNT technique was more productive for sand-�y collection with a density of 8 per trap, while IHC
resulted in a density of 0.48 per house. Table 3 shows the number of sampling units and the number of
sand-�ies recorded from each type. The highest sand �y density for HC was recorded from Wewaldeniya
(0.8) PHI area followed by Banduragoda (0.62), Mirigama (0.58) and Kal-eliya (0.12).
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Table 3
Sand-�y species encountered form different techniques.

Technique Sampling
Unit

Total units
performed

Sand�ies collected

Species Number

Indoor Hand
Collection

Houses 162 Phlebotomus. argentipes 50

Unidenti�ed Sergentomyia
sp.

25

Sergentomyia babu
insularis

03

Cattle Baited Net
Trap

Trap 3 Phlebotomus. argentipes 21

Unidenti�ed Sergentomyia
sp

3

Discussion
Our �ndings indicate that there is spatial expansion of CL transmission in Sri Lanka involving hitherto
non-endemic regions in the wet zone of the country. The districts of Anuradhapura, and Polonnaruwa in
the North Central province, and Hambantota in the Southern province of Sri Lanka were the initial
hotspots of CL [24]. More recently (2014–2016), the district of Kurunegala in the North Western province
has become a major hotspot for CL [24]. The current focus of infection in the district of Gampaha may
have originated from the adjacent Kurunegala district or from a more distant focus due to patient
migration. However, the majority of our study population had minimal travel to areas outside the district.
Clustering of cases within the MOH area with multiple cases occurring within the same household is in
support of established transmission within the locality with the possibility of peri-domestic or domestic
transmission as reported in the Southern province [32].

Phlebotomus argentipes has been identi�ed as a potential vector of CL in Sri Lanka [14–16]. The
presence of P. argentipes in the Mirigama MOH area suggests that the same species may be responsible
for transmission in the Western province as well. Further, the highest sand �y density in HC observed from
Wewaldeniya PHI area which was detected to be the area with the highest number of cases con�rmed
that the availability of the vector is a contributing factor for disease occurrence. However, according to
the World Health Organization guidelines for leishmaniasis vector incrimination [33, 34], further studies
on the presence of parasites within female sand �ies, and evidence of luxuriant growth in the anterior
midgut and on the stomodeal valve of the sand �ies and experimental transmission using animal models
are required for the incrimination of the exact vector species.

Similar to past reports, CL was found to affect a broad age range (2–77 years) and both genders with a
slight adult male preponderance [35]. However, the recent disease trends of increased female and older
adult involvement documented by Siriwardane et al., was noted [35]. Most of those affected were
housewives, unskilled workers and school children who engaged in outdoor activities such as home
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gardening (housewives, unskilled workers and pensioners) and sports activities (school children). Even
among the population categorized as indoor-based skilled workers (six), many reported involvements in
agricultural activities after duty hours (afternoons and evenings) which coincided with the preferred biting
time of the vector (dusk to dawn) [30].

The ecology of the current focus of CL is somewhat distinct from the previous endemic foci, which were
located in the dry and intermediate climatic zones with abundant scrub forest cover. The current focus is
in the wet zone of the country with an abundance of agricultural �elds but minimal forest cover. However,
wooded areas were observed on residual hills in the vicinity of most infected households. Galgamuwa et.
al., reported that the highest incidence of CL was in lowlands < 100 m above sea level [18). In contrast
over half the study participants (57.53%) in Mirigama resided at altitudes > 100 m above sea level, on
residual rocky hills. The presence of isolated rocks and stone barriers were also noted on most (17/32) of
the residences located at lower elevations (< 100 m above sea level).

During the day, sand-�ies rest in dark, sheltered and humid but dry surfaces [30, 36, 37] as they require
protection from sunlight, wind and rain [38, 39]. Moist microenvironments rich in humus are preferred for
egg laying. Populations of sand-�ies tend.to be localized as they do not disperse far from their breeding
sites [30, 40]. Thus the existence of breeding and resting places in very close proximity to human
settlements facilitates the transmission of leishmaniasis [41]. The cracks and crevices in house walls,
stone-barriers and rocky terrains in and around most patient residences perhaps provide suitable resting
places while the wooded areas with rotting leaf litter may provide the humus rich microenvironment
required for egg-laying. Poor housing conditions were reported as signi�cant risk factors of CL in
southern Sri Lanka [7, 42]. The houses of 64.38% in the current study were either of poor quality or poorly
maintained and one third of houses screened were positive for P. argentipes indicating the possibility of
domestic transmission. The signi�cance of pets and livestock animals in the peri-domestic area is not
known as zoonotic reservoir hosts are unknown.

The current report was based only on case analysis; thus the risk potential of ecological characteristics
observed cannot be analyzed statistically for their signi�cance. The study was limited to the Mirigama
MOH area which reported the highest number of cases within the district of Gampaha. Thus the current
observations may provide only a super�cial glimpse of the CL situation in the Gampaha district and may
not be re�ective of the entire area affected. Vector studies require further in-depth investigations as to
their breeding, resting and, feeding behaviors, insecticide susceptibility patterns and the vectorial capacity
of the sand �y populations.

Although CL lesions may heal spontaneously, treatment is recommended to minimize scarring and the
spread of disease. Most patients were managed with a course of intra-lesion SSG as per guidelines
formulated by the Sri Lanka College of Dermatologist (SLCD 2012-14) while for more complicated lesions
SSG combined with cryotherapy was administered.

The mean DLQI of 8.137 (range 0–23) suggests that CL does have a moderate negative impact on the
QOL of the current study population. This is in contrast to the mean DLQI of 3.18 (range 0–30) reported
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by Refai et. al. [43] among civilian patients in Anuradhapura, but is somewhat comparable to the mean
DLQI of 6.02 (males) reported by Ranawaka et. al. [44]. In agreement with Ranawake et. al., the most
affected domains were emotions (feelings of shame and embarrassment) and shopping and household
duties [44].

Early diagnosis and complete treatment, integrated vector management combined with disease
surveillance and social mobilization are some of the recommended control strategies for leishmaniases
[33, 45]. Although disease surveillance is in place, de�ciencies were noted as 15% (11/73) of cases were
not noti�ed. An integrated vector management strategy is yet to be implemented in CL endemic areas of
Sri Lanka. At this point of time, a multi-pronged approach is urgently required to control the spread of CL
which is threatening the entire country. Ensuring the availability of treatment even in non-endemic areas,
implementation of vector control measures and creating awareness among medical professional as well
as the community is important to combat the spread of infection.

Conclusions
The district of Gampaha is the most recent focus to be affected by CL in Sri Lanka with Mirigama MOH
being the epicentre of infection. The disease had a moderately negative impact on life quality. Minimal
migration of patients, clustering of cases within households and the locality, support local transmission,
with P. argentipes as the probable vector. Provision of countrywide disease management facilities, raising
community awareness and vector surveillance with in-depth vector studies is recommended to control
this emerging public health threat and reach.
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Figure 1

District map of Sri Lanka depicting newly emerging focus of leishmaniasis study area indicating PHI
areas
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Figure 2

Topographic map of the study area showing the distribution of cases in MOH area Mirigama
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