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ABSTRACT

Background: Pakistan faces significant obstacles concerning cutaneous leishmaniasis (CL), as the
disease's distribution is relatively uneven.

Aim: This study aims to determine the frequency of cutaneous leishmaniasis (CL) in the district of
Sherani, in the Province of Baluchistan, Pakistan.

Methods: This study was conducted at the rural health center of District Sherani, Pakistan. About 300
patients were included in this study. Giemsa staining was used to examine tissue and blood specimens
from the lesion locations under a microscope to confirm CL. SPSS (version 26) was used using a
questionnaire to evaluate the demographic data and afflicted ulcer locations gathered from study
participants.

Results: It was found that 73% of suspected patients were positive and 27% were negative for CL.
The face (37.5%) was the most affected body part. Children under the age of 15 were highly affected.
The areas with the most positive CL cases were the Union Councils of Manikhawa (29%) and Dana
Sar (30%). Most of the patients (74.4%) lived in mud houses.

Conclusion: The results showed that those who live in substandard conditions are more vulnerable to
infection. Thus, it is important to stress the need to modify their lifestyles, behaviors, and level of
illness awareness.

Keywords: Cutaneous leishmaniasis, Sand fly, Frequency, Risk factors, Sherani District, Pakistan

1. Introduction

The neglected tropical illness leishmaniasis is brought on by a complex and varied group of obligate
protozoan parasites (Genus: Leishmania). These are spread to mammalian hosts by female
phlebotomine Sandflies of the genus Phlebotomus [1]. The parasite has two distinct stages, the
promastigote and the amastigote stage. In the amastigote stage, parasites exist inside human cells in
non-motile, intracellular form. While the promastigote is motile, a flagellated form of the parasite is
found in the sandfly’s gut [2]. Leishmaniasis is endemic in Pakistan and most commonly manifests
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as cutaneous leishmaniasis (CL). In Pakistan, leishmaniasis is endemic and typically presents as
cutaneous leishmaniasis (CL). Although visceral leishmaniasis (VL) and mucocutaneous
leishmaniasis (MCL) remain less common but more severe [3]. An estimated 2 million new cases of
leishmaniasis are reported annually. Leishmania is transmitted to around 350 million people, and
many different cases from 98 nations in Asia, southern Europe, Africa, and South America have been
reported [4]. The most prevalent type, CL, results in skin lesions on exposed body areas, primarily
ulcers. These may result in severe disabilities or stigma, as well as permanent scarring. The Americas,
the Mediterranean basin, the Middle East, and Central Asia account for about 95% of CL occurrences
[5]. After malaria, human-CL is the most prevalent vector-borne infection in Pakistan and is endemic
in several regions. In Pakistan, there are 37 out of 70 species of sandflies that can spread disease to
healthy hosts [6]. CL has spread to formerly non-endemic regions of Pakistan as a result of the
movement of millions of refugees to North-Western Pakistan. Another significant issue that soldiers
and peacekeeping personnel stationed in Afghanistan and Pakistan's tribal regions must deal with is
leishmaniasis. Recent large-scale population migration increased cutaneous leishmaniasis spread.
According to Yohannes and colleagues' (2019) article, in well-defined endemic locations, the
incidence rate is relatively higher in children but declines in adults, most likely due to immunity
development [7]. Gradoni (2018) reported that most cases are restricted to households.

This restriction suggests a limited flight range of sandflies, anthroponotic transmission, or genetic
susceptibility [8]. Various factors add to the spread of the disease, these factors mainly include sex,
which points to behavioral patterns that increase vector exposure, along with age, house design,
construction materials, and the presence of domestic animals [9]. In cases of Leishmania major
infection, lesions tend to heal on their own in 3-9 months, but those caused by Leishmania tropical
infection take approximately 6-15 months to recover. [10].

Moreover, several reports have been published on the different therapeutic responses to conventional
treatment modalities in comparison to adults [11]. Antimonials are the most commonly prescribed
treatment, while a range of medications and topical therapies have been attempted, their efficacy has
varied [12]. Alternative therapies include amphotericin B, miltefosine, pentamidine isethionate,
amphotericin B, granulocyte-macrophage colony-stimulating factor, thermal therapy, cryotherapy,
and antifungal medications like ketoconazole, fluconazole, itraconazole, and paromomycin [13].
This study was carried out in the tribal district of Sherani, which is situated close to the Pak-Afghan
border and regular border-crossing is the primary factor of the infection's spread. The objective was
to determine how often suspected patients with skin lesions tested positive for cutaneous leishmaniasis
(CL). The health officials in the Sherani area are advised to take precautions to contain the CL
outbreak.

2. Material and Methods

Study Design and Data Collection

This descriptive cross-sectional study was conducted for the duration of 1 year from January 2023 to
December 2023 in the rural health center, Manikhwa district Sherani, Baluchistan Province (Figure.1),
which comprises an area of 2800km2, having a population of 153,116 as of 2017 census. All the
patients that reported one year of cutaneous leishmaniasis lesions on different areas of the body were
included in this study upon consent, from six different union councils of district Sherani named (U/C
Manikhawa, U/C Dana Sar, U/C Kapip, U/C Shinghar North, U/C Shinghar North, and U/C Maghul
Kot) from the province Baluchistan of Pakistan. This study design was chosen to determine the
various factors that may be the causes of Cutaneous Leishmania in the district of Sherani. A standard
questionnaire was designed according to WHO/UNICEF protocol.

The study's objectives and procedures were explained to the patients, a written and informed consent
was taken from the patients. Patients reported at the Rural Health Center were of age group between
1 to 50 years, including males and females. The medical records of the patients were used to collect
the data concerning demographic characteristics, related age group, site, size and number of lesions,
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gender of the patients, weight, travel history, and etiology. For younger children, questions were asked
from their parents regarding the lesions on their body.

Figure 1: Study area map of District Sherani, Pakistan using ArcGIS software
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All the patients who provided informed consent and lesions on different sites of the body were
included in the study. Those who did not provide consent were excluded from the study.

After obtaining a complete clinical history, 300 samples were taken for isolation of Leishmania
species.

Slide Preparation

Following the completion of the patient's clinical examination and history, sterile lancets were used
to prick each patient's wound to obtain blood smears. Slides were allowed to air dry before being fixed
with methyl alcohol and stained with Giemsa stain.

Giemsa stain-stained skin biopsies and direct examination of parasites in impression smears were used
to diagnose cutaneous leishmaniasis (Anwar et al., 2021). One of the best histological stains for the
histopathological diagnosis of parasites is Giemsa stain. The diagnosis of each patient was made using
the results of the smear examination and the clinical observations. In the active lesion, the parasite
was found in its Amastigotes form.

Data Analysis

This study included the data regarding, the frequency of males and females who were positively and
negatively diagnosed with Cutaneous Leishmaniasis, the age of patients, patients reported with
Cutaneous Leishmania from different areas of district Sherani, patients living in houses that are made
of mud or sand and bricks or blocks, patients reported in different seasons and patients reported with
Cutaneous Leishmania having lesions in different areas of the body.

The CL patients' data were entered into Microsoft Excel spreadsheets (Windows, 2016) and SPSS (v.
26) was used for analysis. After checking for a normal distribution, differences between diagnosed
and undiagnosed groups for each risk factor were examined using chi-square tests, a nonparametric
technique. If the p-value for the observed difference was less than 0.05, it was considered statistically
significant.

3. Results

This study has focused on the frequency and risk factors that are responsible for the occurrence of
Cutaneous Leishmania. In this study, 300 participants participated in a duration of 1 year from January
2023 to December 2023. They were the patients who visited the private clinic from all over the district
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of Sherani. The participants, following informed consent, were asked about their living conditions,
and the diagnosis was done using the staining technique. About 219 (73%) participants were detected
as positive with CL and 81(27%) were detected as negative.

It was found that males were more positively detected with Cutaneous Leishmania (78.7%) than
females (66.2%), as shown in Table 1.

Table 1: Frequency of Males and Females who were positively and negatively diagnosed with
Cutaneous Leishmania

Variables Patients with CL (%) | Patients without CL (%) | Total (%)
Percentage of Females | 41.1 56.8 45.3
Percentage of Males 58.9 43.2 54.7

Patients 189 (63%) that reported in the period of 1 year were of age less than 15 years, 31 (10%) were
from age 16-31 years and 80 (27%) were the age of greater than 31 years. (Figure 2)

Figure 2: Percentages of patients reported within age groups (0-15 years, 16-31 years, and 32-

65 years
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20%
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All 219 patients were confirmed cases of Cutaneous Leishmania, as the samples were tested with
Gimme staining, as shown by the staining pictures under the microscope (figure 3).

Figure 3: Stained samples of Cutaneous Leishmania
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Figure 4 represents the frequency of patients with Cutaneous Leishmania concerning their area of
residence, as the number of patients that visited was higher than the area of Dana Sar (30.1%). The
lowest frequency of patients was from Shinghar North (7.3%).

Figure 4: Frequency of patients reported with Cutaneous Leishmania from different areas of
district Sherani.
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It has been seen that patients living in houses that are made of mud and sand were more (66.3%) prone
to developing lesions, whether it is cutaneous leishmania or any other lesion-causing diseases. About
33.7% of patients lived in houses that were made of bricks and blocks. In the case of patients with
Cutaneous Leishmania, about 67.6% of patients lived in houses made of mud or sand and 32.4% of
patients lived in houses that are made of brick and blocks. (Table 2) (Figure 5).

Table 2: Frequency of patients living in houses that are made of mud or sand and bricks or

blocks.
Variable Patients with CL (%) | Patients without CL (%)
Patients living in Mud and Sand Houses | 74.4 25.6
Patients living Brick and Block houses | 70.3 29.7

Figure 5: Pictures of some mud houses in the district of Sherani
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It has been seen that season affects the occurrence of Cutaneous Leishmania. In summers more
patients were reported to the clinic who were diagnosed with C.L (41.6%), in winters 21.9% of
patients, and in autumn 36.5% of C.L.

Figure 6: Frequency of patients reported in summer, winter, and autumn seasons
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Table 3 represents the number of lesions that are present on the different parts of the body. On the
cheek area, the number of lesions is more, 19 patients had single lesions, 18 had double lesions and 8
patients had three lesions. It was seen that females and males had more lesions on their cheeks
compared to the other body areas (table 4). Figure 7 shows some of the patients with Cutaneous
Leishmania.

Table 3: Frequency of patients reported with Cutaneous Leishmania having lesions in
different areas of the body

Location of Lesion | Patients having | Patients having | Patients  having
on the Body Single Lesion Double Lesions three lesions
Under the eye 16 0 0

Ear helix 10 10 0

Chin 8 0 0

Lower Lip 8 0 0

Thigh 9 0 8

Foot 19 0 0

Cheek 47 18 8

Above Nose 20 0 0

Neck 8 0 0

Arm 10 0 0

Stomach 0 10 0

Hand 10 0 0
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Table 4: Frequency of Females and Males with lesions on different parts of the body

Area of the Body Female Male
Under the eyes 18.4% 0.0%
Ear helix 0.0% 15.2%
Chin 8.8% 0.0%
Lower lip 8.8% 0.0%
Thigh 8.8% 7.3%
Foot 8.8% 7.9%
Cheek 37.5% 31.1%
Above Nose 0.0% 14.6%
Neck 8.8% 0.0%
Arm 0.0% 7.9%
Stomach 0.0% 7.9%
Hands 0.0% 7.9%

Chi-square value: 147.713, P-value: 0.000

Figure 7: Pictures of some patients diagnosed with Cutaneous Leishmania

Discussion

One of the biggest global public health issues, affecting both developed and developing countries, is
Cutaneous Leishmania [14]. Many tropical countries across the world have endemic cases of
leishmaniasis. The majority of people in Asian communities are from low-income neighborhoods with
subpar lifestyles. Diseases transmitted by vectors are more prevalent in these people. Leishmaniasis
is said to be prevalent not just in Pakistan but also in Afghanistan, China, India, and Iran [15]

A well-established risk factor for cutaneous leishmaniasis infection is the introduction of novel global
species resulting from cross-border mobility. An outbreak of anthroponotic cutaneous leishmaniasis
in a camp of Afghan refugees from northwest Pakistan in 1997 was caused by migrants from Kabul
[16]. In 2021, nearly 20% of 3188 patients were reported from Bannu, Pakistan. The reason seems
the high population density and high temperature. It has been seen that environments that are less
hygienic and have high population density have higher Cutaneous Leishmania incidence [17]. The
men have been reported to be more infected than females. The majority of men had work related to
close contact with animals [18].

In our study, the patients who were diagnosed with CL were more males, aged less than 15 years, and
were living in houses that are made of mud or sand. Similar results were reported previously [19].
Less female number of infected CL may be due to their confinement to their homes. A study from
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2018, reported that in females 16.1% were infected as compared with males 24.5% [20]. According
to a cross-sectional study conducted in 2021, CL data was retrieved from District Health Office D.I.
Khan, which showed that men have been reported to have been diagnosed with CL than females. A
higher number among them were in the age of up to 19 years [21]. The increase in the prevalence of
CL in the younger population may be due to their exposure to infectious sand fly bites due to
unhygienic living conditions. Cutaneous Leishmania has been observed in all ages but the high
number has been reported to be of the age under 20. This may be due to the reason children play
outside near the humid ground surfaces or in the shade of the trees, these are the places where sand
fly breeds. High infection rate among children is also due to their immature immune systems [22] [23]
[23][24]. Another study reported that 23% infection rate was of children <10 years old and 8% was
of > 60 years old [25].

A current study has reported that about 74.4% of patients lived in houses that are made of mud or
sand and 70.3% in blocks and brick houses. The high number of patients diagnosed with CL belonged
to low economic status. A previous study concluded that the change in the pattern of the local and
global climate, lifestyle, and agriculture is one of the main reasons contributing to the high vector
population that leads to the increased CL spread [26]. According to the current study, 41.6% of cases
were reported in summer, 21.90% in winter and 36.5% in autumn season. In another study, most cases
were reported in moderate season [27]. Unlike some previous studies where cases were reported in
the winter season [28]. Another study reported that the high prevalence was during the summer season.
The change is due to the climate difference in different parts of the world so it will optimize the living
conditions for the host reproduction. In our case, sand fly reproduction is more favorable in the
summer seasons [28]. Similar to our study, a high incidence of CL was seen in the spring season [29]
[30] [31].

Our study reported that a high number of patients (47) had a single lesion on their cheeks, 18 patients
had double lesions on their cheeks, 19 reported lesion lesions on their feet, and 10 patients with single
lesions on their hands. The frequency of females with lesions on their cheeks was higher at 37.5%
than in males at 31.1%. Only males 7.9% were reported with lesions on their hands. About 8.8% of
females were reported with lesions on their feet as compared to males whose frequency was 7.9%.
Previous studies reported the same with most of the patients reported with single facial lesions [32]
[33]. The face is the most exposed part to sand fly bites, preventive measures need to be taken such
as using bed nets, wearing repellents, and avoiding outdoor activities [34]

According to Anwar et al, higher infection was reported in the hand regions, the legs, and then on the
cheek regions [16]. According to Farahmand et al., patients’ hands were the most affected site [35].
Another study reported that the patients with singular lesions were of high frequency 74.5%, patients
with two lesions were 17.3% and 8.2% patients had three lesions [35]. Local and global climate pattern
change has been the main contributor to changing the lifestyle of people which increases the vector
population leading to increased Cutaneous Leishmania spread [25].

4. Conclusion

This study concludes that males are more infected with CL than females. The age group of 0-15 years
was more exposed to the infection. Based on the findings, people living in poor conditions are more
prone to the infection. Thus, improvement in living conditions, habits, and awareness about disease
should be emphasized among people. Finally, the present data indicate that additional epidemiological
research in this region and public health efforts to raise awareness of Cutaneous Leishmaniasis are
needed. To avoid disease at both the individual and community levels, it is advised to assess the risk
factors and develop control and management plans.
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