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Abstract

:

Cutaneous leishmaniasis (CL) is a vector-borne parasitic disease that is transmitted via the bites of infected female sandflies. CL has been endemic in several countries worldwide for many decades, and numerous cases have been reported in Saudi Arabia, particularly across six regions; one of which is AL-Ahsa. Our research aimed to evaluate the epidemiological situation of CL among the patients in Al-Ahsa, Eastern region, Kingdom of Saudi Arabia, during the period from 2017 to 2023. The data were collected from the patients’ registries and included 245 patients who were diagnosed with CL in Al-Ahsa, Saudi Arabia. Fewer than half of the cases (47.8%) were Saudi patients, with a significant number of them being males (84.5%). Over half of the cases (52.7%) were aged between 21 and 40 years, and about three-quarters (74.7%) of the cases resided in rural areas. Regarding the nature of the lesions, 38.4% of the cases had one lesion, which was mainly distributed on a lower extremity (62.0%) or an upper extremity (52.2%). A high percentage of the lesions (75.2%) were wet lesions and caused by L. major. Concerning risk factors, a greater number of patients (71.4%) had been in rural areas within the last three months. Additionally, more than half of the cases (54.3%) had close contact with rodents, followed by birds (28.2%), sheep (22.0%), dogs (16.3%), and other animals (1.2%). The results showed a low number of reported CL cases in 2020 and 2021, followed by a surge in 2022 and 2023. The study shows that cutaneous leishmaniasis is still a public health problem in Al-Ahsa and is primarily associated with rural areas.
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1. Introduction


Leishmaniasis is a complex of tropical neglected vector-borne diseases caused by heterogeneous species of obligate intracellular flagellated protozoan parasites belonging to the genus Leishmania, which is further divided into the subgenus Leishmania (L.) and Viannia (V.) species [1]. The vast majority of leishmaniasis cases are transmitted to humans through the bite of more than 90 species of infected female sandflies. Phlebotomus sandflies are responsible for Old World Leishmaniasis (OWL), which is found in Asia, the Middle East, and North Africa. Lutzomyia sandflies are responsible for New World Leishmaniasis (NWL), which is found in Mexico, Central America, and South America [1,2,3,4]. In accordance with the aforementioned classification, there are more than twenty identified Leishmania species worldwide. OWL species primarily include L. (L.) donovani, L. (L.) infantum, L. (L.) major, L. (L.) tropica, and L. (L.) aethiopica, while the NWL species are L. (L.) amazonensis, L. (L.) mexicana L, L. (L.) chagasi, L. (V.) naiffi, L. (V.) braziliensis, and L. (V.) guyanensis. The OWL species usually cause a self-limiting disease with a spontaneous resolution in months to years, unlike the NWL species, which tend to be severely destructive and disfiguring [5].



The estimated global incidence of leishmaniasis is 700,000 to 1.2 million cases per year [2,3]. In that regard, the World Health Organization (WHO) has recently designated leishmaniasis as among the most overlooked neglected infectious diseases on a global scale that merits exercising caution in terms of disease trend monitoring and establishing stellar surveillance systems in countries with a documented history of leishmaniasis endemicity [2]. Three main clinical forms of leishmaniasis exist, and they differ in clinical presentation. These are cutaneous leishmaniasis (CL), visceral leishmaniasis (VL), and mucocutaneous leishmaniasis (MCL) [2,6]. Our research mainly focuses on CL, which is the most prevalent type worldwide with an estimated annual incidence of 600,000 to 1 million new cases [2]. CL is a skin disorder characterized by isolated or multiple lesions of verrucous or ulcerated plaques on exposed body parts accessible to the bites of infected female sandflies. Sometimes, they are accompanied by satellite lesions and/or nodular lymphangitis [7,8].



As of 2020, while the Kingdom of Saudi Arabia (KSA) was not among the ten countries with the highest number of reported cases globally, it was still the fourth most endemic area for CL in Western Asia [9]. The emergence of CL in KSA is influenced by various factors, including high population mobility related to immigrants or visitors to the holy places of Makkah and Madinah, climate change, and environmental changes due to the rapid urbanization of reservoir habitats by humans or agricultural advancement [10].



The primary Leishmania species responsible for CL in KSA are L. major (zoonotic cutaneous leishmaniasis—ZCL), and L. tropica (anthroponotic cutaneous leishmaniasis—ACL). L. major stands to be the predominant etiological species, especially in the central (Al-Qaseem, and Riyadh) and eastern (Al-Ahsa) regions of the country. On the other hand, L. tropica is relatively less common and is primarily found in the southeastern regions and foci in Al-Madina, Al-Qaseem, Aseer, Ta’if, and Al-Baha [11,12,13,14]. L. major is primarily spread via the sandfly vector Phlebotomus (P.) papatasi, whereas L. tropica is transmitted by P. sergenti. Two types of desert rodents have been identified as the main reservoir mammals of CL: Psammomys obesus and Meriones libycus [12].



Although CL remains a major public health concern in KSA, the last few years have witnessed a dramatic decline in the number of registered cases compared with previous years [9,12,15,16]. This is hugely attributed to the success of the Leishmaniasis Control Program (LCP) established in 1978 by the Saudi Ministry of Health (MoH), which was mandated in response to the high prevalence of CL, as a total of 18,318 new cases were reported that year. Thus, LCP has played a crucial role in reducing the burden of leishmaniasis in the country, with significant decreases in both the cutaneous and visceral forms of the disease. According to the MoH, due to their enhanced efforts dedicated toward the eradication of leishmaniasis, the number of reported cases of CL dropped from thousands in the 1980s and 1990s to about 600 in 2021. Similarly, cases of visceral leishmaniasis (VL) decreased from 217 in 1991 to zero in 2019, 2020, and 2021. The success of the program can be credited to a combination of preventive measures, including vector and reservoir control, improved healthcare services, and public awareness initiatives [9,12,15,16].



Where CL is endemic, the appearance of skin lesions in correlation with the history given by the patients is a key factor for establishing a diagnosis, relying heavily on a high level of clinical suspicion. However, skin biopsy and sterile tissue culture along with molecular testing with polymerase chain reaction (PCR) are usually required to distinguish leishmaniasis from other dermatological diseases and confirm the diagnosis [7,8,11,17]. Although CL is a self-limiting disease, therapeutic interventions are usually required to accelerate the healing process and minimize the risk of transmission between vectors and reservoirs. The response to the treatment varies depending on the Leishmania species or type and other factors, such as the age of the patient, the number and the size of the lesion, the type of medication used, and the patient’s compliance [7,8].



The aim of this retrospective study was to evaluate the epidemiological trends and clinical characteristics of CL among patients living in Al-Ahsa, Eastern region, KSA, from the period between 2017 and 2023.




2. Materials and Methods


2.1. Study Design


The present retrospective study was conducted to investigate the epidemiological pattern of CL from January 2017 to April 2023 among Saudi and non-Saudi patients residing in the Al-Ahsa region, KSA. KSA is situated in Southwest Asia and is divided into 20 regions (or 13 administrative provincial regions); Al-Ahsa is one of the regions found in the southeast of KSA (between latitudes 17 and 26 and longitudes 48 and 55), and it is bordered by Qatar, the United Arab Emirates (UAE), and the Sultanate of Oman. It has an estimated land space of about 530,000 square kilometers with a population of over 1.2 million people. The region is divided into three main geographical sections—the highlands, the deserts, and the plains—in addition to marshes and valleys. The climate is typically hot and dry in the summer and cold and rainy in the winter [18].




2.2. Study Population


The study included all Saudi and non-Saudi patients who were sent to the referral center for reported or suspected CL cases in the Al-Ahsa region from January 2017 to April 2023. A dermatologist assessed and diagnosed the patients on the basis of the diagnostic criteria, which mainly rely on history and the clinical examination of the cutaneous lesions. The differential diagnoses included other skin infections, eczema, sarcoidosis, tuberculosis, and leprosy. In instances of diagnostic uncertainty, the diagnosis was confirmed by direct Giemsa-stained smear scrapings to reveal spindle-shaped Leishman bodies (amastigotes) and PCR assays to detect the Leishmania parasite. The data were then documented on paper, collected, and relayed directly to be recorded in the registries of the vector-borne diseases control unit of the region, from which the results of this study were obtained. The following parameters were considered: the demographic data of the patients (age, gender, nationality, and residency area), characteristics of the lesions (the number, type, and distribution of the lesions), and risk factors (living in a rural area or visiting rural areas within the past 3 months, living in a house devoid of reinforced doors or windows (reinforced houses typically refer to houses designed to ward off and minimize the entry of insects and pests), nearby breeding and resting sites for sandflies, a similar presentation within the patient’s contacts, and the presence of animals in the house). Any missing follow-ups or patients with incomplete data were excluded from the study.




2.3. Statistical Methods


The data were collected, organized, and analyzed by SPSS, version 28, and were then presented in tables or graphs in terms of frequencies and percentages.




2.4. Ethical Considerations


Ethical approval (48-EP-2022) was obtained from the Institutional Review Board of King Faisal University, Al-Ahsa region, and the Al-Ahsa Health Cluster. Informed consent was obtained from all participants.





3. Results


3.1. The Sociodemographic Characteristics of the Study Participants


An epidemiological survey was undertaken with a total of 245 registered cases of CL in Al-Ahsa region, KSA, in the span of six years, from January 2017 to April 2023. As shown in Table 1, approximately half of the included cases (47.8%) were Saudi nationals, whereas 52.2% of them were foreign expatriates. Most of these patients were males (84.5%), while only a small fraction of them were females (15.5%). Approximately half (52.7%) of the patients fell within the age range of 21 to 40 years, followed by patients who were aged between 41 and 60 (22.7%), 20 or younger (19.5%), and finally 61 or older (3.3%). Furthermore, about three-quarters (74.7%) of the patients resided in rural areas compared with 25.3% who resided in urban areas.




3.2. The Characteristics of CL Lesions among the Study Participants


A total of 38.4% had one lesion, 24.1% had two lesions, 13.5% had three lesions, and 24.1% had more than three lesions. The distribution of the lesions was mainly in the lower extremities (62.0%) and upper extremities (52.2%) followed by the head (6.5%) and trunk (2.4%). Moreover, the lesions were found to be predominantly wet (75.2%), whereas 20.6% were dry; 4.2% were superinfected with bacteria, resulting in transparent to pus-like white-yellowish discharge. Nearly all the cases (93.9%) were diagnosed clinically with a high index of suspicion, and they were subsequently confirmed through PCR testing. The results distinguished L. major to be the causative agent in patients presenting with wet lesions, while L. tropica was identified as the culprit in subjects with dry lesions. (Table 2).




3.3. The Response of CL Lesions to Proposed Treatment Options


A greater number of patients (71.4%) had been in rural areas within the past three months (Table 3). The sources of infection were traced back to rural areas and farms (76.7% and 50.6%, respectively). Additionally, 91.0% had no similar presentation among their contacts, and 51.4% lived in a reinforced house, but 14.7% lacked reinforced windows. Furthermore, more than half of the cases (54.3%) had close contact with rodents, while 28.2%, 22%, 16.3%, and 1.2% had contact with birds, sheep, dogs, and other animals, respectively. Nearby breeding sites for flies were found to originate from burrows (62%), followed by approximately 28% originating from garbage (28.6%) and 25.3% originating from corrals. Our patients were managed according to Saudi MoH guidelines for treating CL. Although CL can heal spontaneously, early intervention was prioritized for all patients to prevent disfiguring scars. Remarkably, 71.4% of infected persons achieved complete healing of the skin lesions through proper treatment. The treatment encompassed a combination of sodium stibogluconate (Pentostam®) injections and/or systemic antifungals, along with adjuvant therapy involving cryotherapy or the topical application of antifungals, iodine, or emollients. The rest of the patients (28.6%) either did not have regular follow-ups or failed to respond well to treatment (Table 2).




3.4. The Epidemiological Trend of CL in the Al-Ahsa Region


The results showed a low number of reported CL cases in 2020 and 2021, followed by a surge in 2022 and 2023. (Figure 1).





4. Discussion


Leishmaniasis is an important neglected tropical disease worldwide [19,20]. It imposes a significant burden on the country in terms of the financial costs associated with prevention and treatment and on infected individuals by causing remarkable psychosocial disturbances that may result from severe infections [11,19,20]. The first cases of CL in the Arabian Peninsula, in particular KSA, were officially reported in 1973, with 90 cases and an incidence rate of 100 cases per 100,000 population [15]. The highest number of reported cases come from Al-Qaseem and Riyadh (central), Al-Ahsa oasis (east), Aseer (southwest), and Ha’il and Al-Madinah (northwest), with minor variations in incidence rates over the years [10].



According to the results obtained, and among the 245 patients included in this study, a significant number of these cases (84.5%) were males. This observed higher prevalence of CL infection in males aligns with a previous study conducted in the western region of Saudi Arabia with a total of 467 patients, 406 of which were males, while a markedly smaller subset consisted of only 61 female patients [21]. Similar trends were also documented in Ethiopia, which reported an overall CL prevalence of 22.4% in the population in 2019 (males, 13.7%; females, 8.8%) [22], in addition to Yemen (males, 19.3%; females, 18.40%) [23], Libya (males, 54%; male: female ration of 1.17:1) [24], and Iraq (males, 54.6%; females, 45.4%) [25]. One plausible explanation for this gender skew in the disease distribution is that women’s practice of covering their bodies with Hijab (Islamic attire) may offer protection, whereas men’s outdoor activities during nighttime increase their exposure to sandflies [10,26]. Additionally, the incidence of CL was found to be more prevalent in foreign patients (52.2%) than in Saudi patients (47.8%). The elevated proportion of cases among non-Saudi participants could be attributed to their occupational activities and the nature of their work environment.



Our study findings revealed that approximately three-quarters (74.7%) of the patients lived in rural areas. This observation is consistent with findings from previous research conducted in Ethiopia, where 60% of the study population resided in rural areas [22]. A similar pattern was also observed in studies conducted in Yemen among patients living in villages of the Hajjah governorate [27] and in Iran, where the prevalence of CL was higher among rural residents by 56.9% [28], underscoring a higher prevalence of CL in rural regions. This correlation may be due to the risk factors prevalent in rural areas, such as the high number of domestic animals, unsanitary conditions, and poverty, all of which provide favorable habitats for sandflies [29]. Furthermore, ZCL varies according to the strain of the parasite and its hosts. The present study demonstrated that L. major was the causative parasite strain in most patients (71.4%) who had been in rural areas or visited farms. These findings align with the results of studies in the Al-Taif region, Saudi Arabia, which highlighted the prevalence of CL in rural areas where there is increased contact with vectors and wild animals serving as potential reservoirs [30]. On the contrary, a study in Turkey reported that the primary reservoir hosts for CL infection caused by L. infantum are dogs [31].



In terms of the age distribution, it is evident that more than half of the patients (52.7%) fell within the age range of 21 to 40 years. This notable trend mirrors similar observations in prior research conducted in different countries. In Ethiopia, CL caused by L. aethiopica was reported most commonly among individuals aged 16 to 45 years old [22]. In Sri Lanka, L. donovani was the primary parasite strain among patients, with a higher prevalence in the younger population aged between 21 and 40 years old [32]. Additionally, Iran reported that an extensive 70% of the patients were aged between 21 and 40 years old, although the exact type of parasite was not specified [28]. These consistent observations suggest that this age group faces a higher risk of acquiring CL infection. However, this finding contrasts with findings from studies that reported a higher prevalence of CL among younger age groups. A 46-year retrospective study that was carried out in the eastern region of Saudi Arabia in 2004 examined the epidemiological profile during the period of 1956–2002, and the findings revealed that a substantial number of cases were concentrated in the Al-Ahsa region, with a significant number of these cases occurring in patients younger than 15 years old (76%) and a peak in patients in the age bracket of one to four years old [15]. Moreover, two separate studies conducted in Yemen documented that CL had a higher prevalence rate among patients aged 1 to 15 years old and 5 to 15 years, respectively, with L. tropica identified as the causative agent [23,27]. Similar results were also reported in Iraq, where a significant number of cases were younger than 15 years old [25], and in Iran, where CL cases caused by L. major were most frequent among patients younger than 10 years old [33]. This discrepancy in CL prevalence between different age groups could be attributed to the increased exposure of younger generations to sandflies, primarily due to their active engagement in outdoor activities.



In this study, it was found that a substantial proportion of the lesions (75.2%) were of the wet type, consistent with previous research carried out in Iraq, reporting that 51.5% of patients had wet-type lesions [25]. Conversely, dry lesions were most commonly reported in the Hajjah governorate, northwest Yemen (98.6%) [27]; Anuradhapura Teaching Hospital, Sri Lanka (66%) [32]; and Borujerd county, Western Islamic Republic of Iran (57.7%) [28].



The distribution of the lesions mainly involved the lower extremities (62.0%) and upper extremities (52.2%), followed by the head (6.5%) and trunk (2.4%). These results are consistent with the findings from a previous study in Sudan, in which the lower limbs were involved in 66% of the patients and the upper limbs were involved in 50% of the cases [34], and in Iraq, in which most of the lesions were found on both the upper and lower limbs (48.8%) [25]. In contrast to previous studies conducted in Ethiopia [22] and Sri Lanka [35] that reported the head and neck to be the most commonly involved locations, in the western and southwest regions of Iran [28,31] and Shara’b District, Taiz, Yemen [23], the upper limb was the most common site of involvement for CL lesions among infected inhabitants. The finding that CL lesions are mainly distributed on the extremities can be explained by the fact that sandflies usually travel close to the ground and bite uncovered body parts, especially the lower extremities. Additionally, sleeping outdoors and constant exposure of the extremities may encourage sandflies to bite during the night [15,36].



Among the patients, 38.4% had one lesion, 24.1% had two lesions, 13.5% had three lesions, and 24.1% had more than three lesions. The prevalence of the patients with a single lesion (38.4%) aligns with the results of previous studies in Saudi Arabia (71%) [15], Iraq (49.3%) [25], Sri Lanka (77%) [30], and Iran (61.3%) [28], in which most patients presented with a solitary lesion.



The findings presented here serve to complement and expand on the earlier epidemiologic studies of CL among patients residing in the Al-Ahsa region, KSA. Our current research, however, noted a low prevalence of CL in 2020 and 2021 followed by an upsurge in 2022 and 2023. This observed variation in the incidence rate may be attributed to the impact of Coronavirus Disease 2019 (COVID-19) or the lack of reported cases owing to the circumstances. Due to the imposition of lockdown strategies, individuals were mandated to be confined in their homes during this period [37]. However, soon after the curfew was lifted, the diagnostic and screening programs that had been meticulously designed to break the leishmaniasis cycle had already been disrupted [38]. The study’s strength lies in the fact that it involved seven years of epidemiological research in an endemic area in correlation with the effect of the curfew on lowering the number of reported cases when people were not exposed to sandfly vectors or reservoir hosts. Nonetheless, it is imperative to acknowledge certain limitations inherent in this study, notably that it is retrospective and was limited to a single medical center.




5. Conclusions


CL persists as an endemic disease in the Al-Ahsa region, with a noteworthy upsurge in the number of registered cases in 2022 and 2023 following a period of reduced incidence during the COVID-19 lockdown period. The bulk of patients were males, non-Saudi nationals, and aged between 21 and 40. Most of them either lived or had been to rural areas in the past three months and had close contact with domestic animals. The lesions were mainly distributed on the extremities and mostly presented as single or multiple wet lesions. The program initiated by the Saudi MoH for preventing leishmaniasis might be a successful solution to reducing the number of cases, which could be explored further in future studies to gain a more comprehensive understanding of the epidemiology and risk factors of CL, thus helping to minimize the number of reported cases in endemic regions.







Author Contributions


M.A.-D., conceptualization, methodology, supervision, project administration, writing—review and editing; A.A., conceptualization, supervision, project administration, writing—review and editing; Z.A.A., conceptualization, data curation, methodology, supervision, project administration, writing—original draft, writing—review and editing; J.A.A., data curation, methodology, writing—original draft, writing—review and editing; S.A.B.I., F.A.A. and R.M.A., data curation, methodology, writing—original draft. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki and approved by the Institutional Review Board of King Faisal University, Al-Ahsa region, and the Al-Ahsa Health Cluster (48-EP-2022).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


All data supporting the study findings are included in this published article.




Acknowledgments


We wholeheartedly thank Ahmed Saber Abdelhady (dermatology specialist) and Ahmed Almuhanna (medical lab technician) for providing us with the details we presented in this article.




Conflicts of Interest


The author declares no conflict of interest.




References


	



Torres-Guerrero, E.; Quintanilla-Cedillo, M.R.; Ruiz-Esmenjaud, J.; Arenas, R. Leishmaniasis: A review. F1000Research. 2017, 6, 750. [Google Scholar] [CrossRef] [PubMed]

	



The World Health Organization. Leishmaniasis Fact sheet. Available online: https://www.who.int/news-room/fact-sheets/detail/leishmaniasis (accessed on 4 January 2022).

	



The Center for Disease Control and Prevention (CDC). Parasites—Leishmaniasis; The Center for Disease Control and Prevention (CDC): Atlanta, Georgia, 2019. [Google Scholar]

	



Akilov, O.E.; Khachemoune, A.; Hasan, T. Clinical manifestations and classification of Old World cutaneous leishmaniasis. Int. J. Dermatol. 2007, 46, 132–142. [Google Scholar] [CrossRef] [PubMed]

	



McGwire, B.S.; Satoskar, A.R. Leishmaniasis: Clinical syndromes and treatment. QJM Mon. J. Assoc. Physicians 2014, 107, 7–14. [Google Scholar] [CrossRef]

	



Steverding, D. The history of leishmaniasis. Parasit. Vectors 2017, 10, 82. [Google Scholar] [CrossRef]

	



Lago, T.; Carvalho, L.P.; Nascimento, M.; Guimarães, L.H.; Lago, J.; Castellucci, L.; Carvalho, A.M.; Lago, A.; Carvalho, E.M. Influence of obesity on clinical manifestations and response to therapy in cutaneous leishmaniasis caused by Leishmania braziliensis. Clin. Infect. Dis. 2021, 73, 1020–1026. [Google Scholar] [CrossRef] [PubMed]

	



Suprien, C.; Rocha, P.N.; Teixeira, M.; Carvalho, L.P.; Guimarães, L.H.; Bonvoisin, T.; Machado, P.R.L.; Carvalho, E.M. Clinical presentation and response to therapy in children with cutaneous leishmaniasis. Am. J. Trop. Med. Hyg. 2020, 102, 777. [Google Scholar] [CrossRef] [PubMed]

	



Knight, C.A.; Harris, D.R.; Alshammari, S.O.; Gugssa, A.; Young, T.; Lee, C.M. Leishmaniasis: Recent epidemiological studies in the Middle East. Front. Microbiol. 2023, 13, 1052478. [Google Scholar] [CrossRef]

	



Abuzaid, A.A.; Abdoon, A.M.; Aldahan, M.A.; Alzahrani, A.G.; Alhakeem, R.F.; Asiri, A.M.; Alzahrani, M.H.; Memish, Z.A. Cutaneous leishmaniasis in Saudi Arabia: A comprehensive overview. Vector-Borne Zoonotic Dis. 2017, 17, 673–684. [Google Scholar] [CrossRef]

	



Abass, E.; Al-Hashem, Z.; Yamani, L.Z. Leishmaniasis in Saudi Arabia: Current situation and future perspectives. Pak. J. Med. Sci. 2020, 36, 836. [Google Scholar] [CrossRef]

	



Public Health Deputyship, Ministry of Health, Saudi Arabia: Cutaneous Leishmaniasis Management Guide. Available online: https://www.moh.gov.sa/en/Ministry/MediaCenter/Publications/Documents/National-Policy-for-Management-of-Cutaneous-Leishmaniasis-Cases.pdf (accessed on 12 March 2023).

	



El-Beshbishy, H.A.; Al-li, K.H.; El-Badry, A.A. Molecular characterization of cutaneous leishmaniasis in Al-Madinah Al-Munawarah province, western Saudi Arabia. Int. J. Infect. Dis. 2013, 17 (Suppl. S5), e334–e338. [Google Scholar] [CrossRef]

	



Al-Qurashi, A.R.; Ghandour, A.M.; Osman, M.; Al-Juma, M. Dissemination in cutaneous leishmaniasis due to Leishmania major in different ethnic groups in Saudi Arabia. Int. J. Dermatol. 2000, 39 (Suppl. S11), 832–836. [Google Scholar] [CrossRef]

	



Al-Tawfiq, J.A.; Abukhamsin, A. Cutaneous leishmaniasis: A 46-year study of the epidemiology and clinical featuresin Saudi Arabia (1956–2002). Int. J. Infect. Dis. 2004, 8, 244–250. [Google Scholar] [CrossRef]

	



Public Health Deputyship, Ministry of Health, Saudi Arabia: Guidelines on Management of Visceral Leishmaniasis. 2023. Available online: https://www.moh.gov.sa/en/Ministry/MediaCenter/Publications/Pages/Guidelines-on-management-of-visceral-leishmaniasis-final.pdf (accessed on 12 March 2023).

	



Bailey, M.S.; Lockwood, D.N. Cutaneous leishmaniasis. Clin. Der-Matol. 2007, 25, 203–211. [Google Scholar] [CrossRef] [PubMed]

	



King Faisal University: About Al-Ahsa. Available online: https://www.kfu.edu.sa/en/pages/aboutalahsa.aspx (accessed on 25 August 2023).

	



Hotez, P.J.; Molyneux, D.H.; Fenwick, A.; Ottesen, E.; Sachs, S.E.; Sachs, J.D. Incorporating a rapid-impact package for neglected tropical diseases with programs for HIV/AIDS, tuberculosis and malaria. PLoS Med. 2006, 3 (Suppl. S5), 576–584. [Google Scholar] [CrossRef] [PubMed]

	



Molyneux, D.H.; Hotez, P.J.; Fenwick, A. Rapid-impact interventions: How a policy of integrated control for Africa’s neglected tropical diseases could benefit the poor. PLoS Med. 2005, 2 (Suppl. S11), e336. [Google Scholar] [CrossRef] [PubMed]

	



Elmekki, M.A.; Elhassan, M.M.; Ozbak, H.A.; Qattan, I.T.; Saleh, S.M.; Alharbi, A.H. Epidemiological Trends of Cutaneous Leishmaniasis in Al-Madinah Al-Munawarah Province, Western Region of Saudi Arabia. J. Glob. Infect. Dis. 2017, 9, 146–150. [Google Scholar] [CrossRef] [PubMed]

	



Bisetegn, H.; Zeleke, A.J.; Gadisa, E.; Shumie, G.; Damte, D.; Fenta, T.; Behaksra, S.; Bayih, A.G. Clinical, parasitological and molecular profiles of Cutaneous Leishmaniasis and its associated factors among clinically suspected patients attending Borumeda Hospital, North-East Ethiopia. PLoS Negl. Trop. Dis. 2020, 14, e0008507. [Google Scholar] [CrossRef]

	



Asmaa, Q.; AL-Shamerii, S.; Al-Tag, M.; AL-Shamerii, A.; Li, Y.; Osman, B.H. Parasitological and biochemical studies on cutaneous leishmaniasis in Shara’b District, Taiz, Yemen. Ann. Clin. Microbiol. Antimicrob. 2017, 16, 47. [Google Scholar] [CrossRef]

	



Amro, A.; Gashout, A.; Al-Dwibe, H.; Alam, M.Z.; Annajar, B.; Hamarsheh, O.; Shubar, H.; Schönian, G. First Molecular Epidemiological Study of Cutaneous Leishmaniasis in Libya. PLoS Negl. Trop. Dis. 2012, 6, e1700. [Google Scholar] [CrossRef]

	



Al-Khayat, Z.A.Y.; Agha, N.F.S.; Alharmni, K.I.F.; Khudhur, Y.J. A clinico-epidemiological study on cutaneous leishmaniasis in Erbil, Iraq (2015–2017). Int. J. Res. Dermatol. 2018, 4, 1. [Google Scholar] [CrossRef]

	



Alraey, Y. Distribution and epidemiological features of cutaneous leishmaniasis in Asir Province, Saudi Arabia, from 2011 to 2020. J. Infect. Public Health 2022, 15, 757–765. [Google Scholar] [CrossRef]

	



Mogalli, N.M.; El Hossary, S.S.; Khatri, M.L.; Mukred, A.M.; Kassem, H.A.; El Sawaf, B.M.; Ramadan, N.F. Clinicoepidemiologic pattern of cutaneous leishmaniasis and molecular characterization of its causative agent in Hajjah governorate, northwest of Yemen. Acta. Trop. 2016, 163, 130–134. [Google Scholar] [CrossRef] [PubMed]

	



Ahmadi, N.A.; Modiri, M.; Mamdohi, S. First survey of cutaneous leishmaniasis in Borujerd county, western Islamic Republic of Iran. East. Mediterr. Health J. Rev. Sante Mediterr. Orient Al-Majallah Al-Sihhiyah Li-Sharq Al-Mutawassit 2013, 19, 847–853. [Google Scholar] [CrossRef]

	



Ahmad, S.; Obaid, M.K.; Taimur, M.; Shaheen, H.; Khan, S.N.; Niaz, S.; Ali, R.; Haleem, S. Knowledge, attitude, and practices towards cutaneous leishmaniasis in referral cases with cutaneous lesions: A cross-sectional survey in remote districts of southern Khyber Pakhtunkhwa, Pakistan. PLoS ONE 2022, 17, e0268801. [Google Scholar] [CrossRef]

	



Hawash, Y.A.; Ismail, K.A.; Abdel-Wahab, M.M.; Khalifa, M. Diagnosis, treatment and clinical features of cutaneous Leishmaniasis in Saudi Arabia. Korean J. Parasitol. 2018, 56, 229. [Google Scholar] [CrossRef]

	



Votýpka, J.; Kasap, O.E.; Volf, P.; Kodym, P.; Alten, B. Risk factors for cutaneous leishmaniasis in Cukurova region, Turkey. Trans. R Soc. Trop. Med. Hyg. 2012, 106, 186–190. [Google Scholar] [CrossRef] [PubMed]

	



Galgamuwa, L.S.; Sumanasena, B.; Yatawara, L.; Wickramasinghe, S.; Iddawela, D. Clinico-Epidemiological Patterns of Cutaneous Leishmaniasis Patients Attending the Anuradhapura Teaching Hospital, Sri Lanka. Korean J. Parasitol. 2017, 55, 1–7. [Google Scholar] [CrossRef]

	



Khosravi, A.; Sharifi, I.; Dortaj, E.; Aghaei Afshar, A.; Mostafavi, M. The Present Status of Cutaneous Leishmaniasis in a Recently Emerged Focus in South-West of Kerman Province, Iran. Iran J. Public Health 2013, 42, 182–187. [Google Scholar]

	



El-Safi, S.H.; Peters, W.; El-Toam, B.; El-Kadarow, A.; Evans, D. Studies on the leishmaniases in the Sudan. 2. Clinical and parasitological studies on cutaneous leishmaniasis. Trans. R Soc. Trop. Med. Hyg. 1991, 85, 457–464. [Google Scholar] [CrossRef]

	



Iddawela, D.; Vithana, S.M.P.; Atapattu, D.; Wijekoon, L. Clinical and epidemiological characteristics of cutaneous leishmaniasis in Sri Lanka. BMC Infect. Dis. 2018, 18, 108. [Google Scholar] [CrossRef]

	



Yaghoobi-Ershadi, M.R. Control of phlebotomine sand flies in Iran: A review article. J. Arthropod-Borne Dis. 2016, 10, 429. [Google Scholar] [PubMed]

	



Sabetkish, N.; Rahmani, A. The overall impact of COVID-19 on healthcare during the pandemic: A multidisciplinary point of view. Health Sci. Rep. 2021, 4, e386. [Google Scholar] [CrossRef] [PubMed]

	



Vassoudevane, J.; Mariebernard, M.; Rajendran, V. Stearylamine Liposome as an Anti-Parasitic Agent. Drugs Drug Candidates 2023, 2, 95–108. [Google Scholar] [CrossRef]








[image: Tropicalmed 08 00507 g001] 





Figure 1. The distribution of cutaneous leishmaniasis cases by year. The y-axis represents the years included in the study; the x-axis represents the number of reported cases; the blue dot lines and columns represents how the number of cases had fluctuated over the years. 
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Table 1. Sociodemographic characteristics of leishmaniasis cases (n = 245).
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Variables

	
Frequency (%)






	
Nationality

	
Saudi

	
117 (47.8%)




	
Non-Saudi

	
128 (52.2%)




	
Gender

	
Male

	
207 (84.5%)




	
Female

	
38 (15.5%)




	
Age

	
≤20

	
48 (19.5%)




	
21–40

	
129 (52.7%)




	
41–60

	
60 (22.7%)




	
≥61

	
8 (3.3%)




	
Living area

	
Rural area

	
183 (74.7%)




	
Urban area

	
62 (25.3%)











 





Table 2. Characteristics of CL among study participants (n = 245).
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Variables

	
Frequency (%)






	
Diagnosed by

	
Clinical and investigation

	
230 (93.9%)




	
Clinical

	
15 (6.1%)




	
Number of lesions

	
One lesion

	
94 (38.4%)




	
Two lesions

	
59 (24.1%)




	
Three lesions

	
33 (13.5%)




	
More than three lesions

	
59 (24.1%)




	
Distribution of lesions

	
Upper extremities

	
128 (52.2%)




	
Lower extremities

	
152 (62.0%)




	
Trunk

	
6 (2.4%)




	
Head

	
16 (6.5%)




	
Types of lesions

	
Wet

	
179 (75.2%)




	
Dry

	
49 (20.6%)




	
Secondarily infected

	
10 (4.2%)




	
Therapeutic outcome

	
Complete healing

	
175 (71.4%)




	
No healing

	
70 (28.6%)











 





Table 3. Risk factors of CL among study participants (n = 245).
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Variables

	
Frequency (%)






	
Last place the patient had been within the past 3 months

	
Farms

	
129 (52.7%)




	
Desert

	
47 (19.2%)




	
Urban areas

	
55 (22.4%)




	
Rural areas

	
175 (71.4%)




	
Possible origin of infection

	
Farms

	
124 (50.6%)




	
Desert

	
38 (15.5%)




	
Urban areas

	
58 (23.7%)




	
Rural areas

	
188 (76.7%)




	
Similar presentation within the surroundings

	
No

	
232 (91.