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INTRODUCTION

Leishmaniasis is a disease caused by obligate 
intracellular parasites of the genus Leishmania [1]. 
These parasites are transmitted by the bite of an 
infected female sandfly [2]. They exist in two forms: 
the amastigote and the promastigote [3].There are 
mainly three clinical types of leishmaniasis: visceral, 
cutaneous an, mucocutaneous [4,5].

The incidence of cutaneous leishmaniasis (CL) is 
estimated to be 1.0 – 1.5 million cases a year [6]. 
The disease possesses a substantial risk for residents, 

military personnel, and those working or traveling to 
the endemic areas [7]. CL is classified geographically 
into the old-world and new-world leishmaniasis [8]. 
Old-world CL is caused by L. tropica, L. major, and 
L. aetiopica [9]. New-world leishmaniasis is caused 
by L. mexicana complex species and L. brasiliensis 
complex [8]. Regarding CL in Iraq, the main species 
of Leishmania are L. tropica and L. major, which 
cause the anthroponetic and the zoonotic type, 
respectively [10]. The virulence of the parasite, the 
host defense mechanisms, and some environmental 
factors determine the clinical features and the course 
of infection [11].
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Background: Cutaneous leishmaniasis (CL) is a protozoal disease endemic in most cities of Iraq. The disease is caused 
by different species of the Leishmania genus via the bite of an infected female sandfly. Different species of the sandfly 
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the left side of the Euphrates River (region A, constituting 36.57%). Within this region, Albu-Ali Jassim district was 
mostly involved (29%). On the right side of the river, the City Centre, region C, was the least one affected (16.88%). 
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Ramadi and represents a public health problem. A high rate of infection was recorded alongside the Euphrates River, 
especially the rural district, while it was low in the urban side of the city. Any parts of the city may be affected, yet 
Albu-Ali Jassim, Al-Tamim, Al-Sufia, and Al-Thalia were the most frequently involved regions of the city.
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The disease has been endemic in Iraq since a long time, 
yet from now and then, runs outbreaks or epidemics 
according to environmental factors. The frequency of 
the disease has increased so it may be seen in many cities 
from north to south of Iraq [12]. CL manifests with 
various morphologies that range from small papules 
with a central crater to large and disfiguring ulcers [13]. 
The lesion usually appears on the exposed parts of 
the body, especially the face and extremities [14] 
(Figs. 1a – 1d). In endemic regions, the diagnosis of 
the infection may be established easily depending 
on its clinical presentation [15]. In unusual cases, 
tissue smear, culture, histopathological examination, 
and polymerase chain reaction (PCR) tests may be 
performed for confirmation of the infection [16]. CL 
is an endemic disease in Al-Ramadi [1]. This study was 
arranged to shed light on the distribution of the disease 
in different regions of the city.

MATERIALS AND METHODS

This study was an observational, descriptive study on 
CL in Al-Ramadi. This city is the capital of Al-Anbar 
governorate that lies west of Iraq. The city is divided by 
the Euphrates River into two halves, right and left. The 
right side is subdivided into two parts by a water drain 
that originates from the right side of the Euphrates. 
This water drain evacuates excess water from that river.

Geographically, the city was divided into four regions. 
Region A is the part that lies on the left side of the 
Euphrates River. The area on the right side of the 
Euphrates is further subdivided into three regions. 
Region B lies to the west of the water drain. Region 
C includes the part to the east of this drain, which 
resembles the city center. Region D is the east of the 
city. Each one of these regions consists of numerous 
districts (Fig. 2).

Throughout the city and its surroundings, there are 
numerous agriculture farms. Also, animal breeding is 
distributed alongside the Euphrates River and about 
periphery of the city. The inhabitants of Al-Ramadi 
are around 900,000 people [1]. Patients affected with 
CL were examined at the Dermatology Department of 
Al-Ramadi Teaching Hospital.

Three hundred and ninety-one patients infected with 
CL were included in this study during the period from 
the first of January 2020 to the end of December 
2021. Depending on at least two dermatologists, the 
patient who had clinical manifestations of CL was 
included in the study. In an uncertain infection, a 
tissue smear was taken from the affected site, and 
if the amastigotes were not seen, it was excluded 
from the study. Full information was obtained from 
all patients regarding their social state, lifestyle, 
cultural behavior, housing construction, farming, and 
animal breeding. Informed consent was taken from 
all patients. An approval for the study was obtained 
from the ethical committee.

Statistical Analysis

We depended on SPSS, version 22. Statistical analysis 
of efficacy was completed by chi-squared test. 
p values < 0.05 were considered significant, while 
p values < 0.01 were considered highly significant.

RESULTS

A total of 391 patients affected by CL were examined 
at the Dermatology Clinic for a period of two years 
(2020 thru 2021). Most cases of CL were found in 
region A (36.57%) while the least were recorded in 
region C (16.88%) (Table 1). Within region A, the most 
commonly affected area was Albu-Ali Jassim (29%) 

Figure 1: Cutaneous leishmaniasis: a) left side of the nose, b) the forehead, c) the forearm, d) the lower leg.
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(p value < 0.01), and the least commonly affected was 
Albunimr (1%) (Fig. 3).

In region B, Al-Tamim district was the most involved 
(24.6%) (p value < 0.01), and Al-Angor district was the 
least affected (1%) (Fig. 4). Al-Thaila district was mostly 
involved in region C (14.3%) (p value < 0.05), while Al-
Aziziya was the least involved (1%) (Fig. 5). Al-Sufia was 
the most involved in region D (50%) (p value < 0.01), 
while Al-Nassaf was the least involved (Fig. 6).

DISCUSSION

CL has been one of the communicable diseases 
endemic in Iraq since a long time ago, yet its frequency 
varies according to numerous environmental factors 
that affect the breeding of the sand fly as a vector 
and reservoir animals. This disease represents a major 
public health problem [17]. The disease was reported 
in most cities of the country from south to north [18]. 
In the south (Al-Diwaniya and Al-Rhamania), 300 and 
400 cases, respectively, were recorded in 2009 [7,19]. 
In the north (Kirkuk and Rabeea), 571 and 1482 cases, 
respectively, were recorded for one year [17]. In 
Kurdistan provinces, 228 and 257 cases of CL were 
reported during 2015 and 2017, respectively [7]. 
Thus, the infections were spread all over Iraqi cities, 

with some variation in the number of cases. There 
are numerous factors that play a role in the outcome 
of the infection, such as availability of the vector and 
reservoirs for the parasite and health services planning 
for eradication and control of the vectors, in addition 
to the cultural behavior of the population that resides 
in these particular regions.

There was a difference in rate of infection during the 
years 2020 (53.7%) and 2021 (46.3%). This variation 

Table 1: Patients affected with cutaneous leishmaniasis in 
different regions of Al-Ramadi during the two-year period (2020 
thru 2021).
Region of City 2020 2021 Total
A 90** 53** 143 (36.57%)**
B 68 42 110 (28.13%)
C 24 42 66 (16.88%)
D 28 44 72 (18.42%)
Chi-squared 58.2 14.5 39.5

Figure 2: A diagram of the different regions of Al-Ramadi.

Figure 4: Distribution of cutaneous leishmaniasis in region B of Al-
Ramadi during the two-year period. Chi-squared = 21.7 **, ** sig. at 
0.01, * sig at 0.05. Highly significant in Al-Tamim (p value < 0.01).

Figure 3: Distribution of cutaneous leishmaniasis in region A of Al-
Ramadi city during the two-year period. Chi-squared = 64.1 **. ** sig. at 
0.01, * sig at 0.05. Significantly high in Albu Ali Jassim (p value < 0.01).

Figure 5: Distribution of cutaneous leishmaniasis in region C of Al-
Ramadi during the two-year period. Chi-squared = 8.1 *. ** sig. at 0.01, 
* sig at 0.05. Significant involvement in Al Al-Thaiylah (p value < 0.05).
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may be explained by two factors. The first one may be 
related to an improvement in the public health services. 
These services will control the source of the infections 
and provide a perfect management for the patients. 
The second reason behind this variation may be due to 
the disease itself. CL is characterized by an instability 
in its behavior, sometimes presenting with high and 
unsuspected epidemics and with a low rate in others [19].

Due to presence of the Euphrates River, there are 
widespread areas of agricultural farms, particularly on 
the right side (region A). These areas resemble a rural 
district, where most people engage in a farming work 
as a main source of their income. This farming job by 
itself increases the risk of CL, as described by Alzahrani 
et al. [20] and Yadon et al. [21].

In rural areas, most people are used to build their houses 
inside or nearby their farms. This will expose them more 
to the insect bites [18]. Animal breeding is distributed 
through the regions. The presence of animals close 
to the houses will increase the risk of infection, as 
mentioned by Votýpka et al. [22]. These animals will 
represent a reservoir for the parasites [23,24].

The risk of infection will increase especially when these 
animals are put in a clay-made building with multiple 
fissures in their walls especially, during rainfall [22]. 
This will create a hot and humid weather that resemble 
an ideal environment for the spread of the sand fly [25].

The recorded cases within the city center (Region C), 
in comparison with other regions, were the lowest rate 
(16.88%). This is because the living conditions in region 
C resemble an urban district. The presence of regular 
house construction and arrangement will decrease the 
risk of infection, as described by Rojas et al. [26]. The 

availability of nearby health services with good housing 
and domestic sanitary conditions will limit the disease 
spread [25].

The outbreak of CL occurs when many non-immune 
people migrate to regions where transmission is 
high [17].This occurred when the city was prone to a 
terrorist attack. This forced people to leave their houses 
and migrate to different parts of the country. Also, most 
of them had difficult living conditions and bad health 
services within camps.

Numerous factors determine the risk of infection with 
CL, such as poverty, malnutrition, and population 
migration [19,27]. Environment and climate changes 
may affect the disease activity as described by Hakkour 
et al. [25]. When these factors are applied to the main 
parts of the city, a difference in the rate of infection 
from region A to region C will be noticed. Also, these 
variations will determine the risk of infection in 
different parts of the same region. Accordingly, we find 
that Albu-Ali Jassim area is the most involved within 
region A and the same may apply to other regions.

CONCLUSION

Numerous factors determine the endemicity of 
cutaneous leishmaniasis in a particular area. Therefore, 
determination of the focus and sources of the infection 
through geographical study of the area is the first step 
in order to control outbreaks and epidemics of the 
disease and to provide protection for the community.
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Figure 6: Distribution of cutaneous leishmaniasis in region D of Al-
Ramadi during the two-year period. Chi-squared = 41.5 **. ** sig. at 
0.01, * sig at 0.05. Significantly high in Al-Sufia (p value < 0.01).
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