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Abstract:  

Cutaneous leishmaniasis (CL) is a parasitic disease caused by leishmaniasis species; it is widespread in 

northwestern of Libya. It is normally transmitted to humans by the bite of infected female sand flies, and it is 

endemic in many places around the world. In Libya, it has become a growing public health concern in recent years. 

This study investigates the prevalence of CL, its seasonal trends and diagnostic methods employed over a five-

year period from 2020 to 2024 in Tripoli, Libya. A total of 913 CL cases were in this study, and the results showed 

that the number of cases increased significantly in 2020 and 2022 due to internal migration and displacement as a 

result of local conflicts. The study also highlighted the highest prevalence of CL was reported in Jan, Feb, and Mar 

among individuals between the ages of 16 - 47. To detect leishmaniasis, microscopy was used to visualize parasites 

to detect leishmania, and polymerase chain reaction (PCR) as they proved to be a reliable technique. These findings 

underscore the need to improve vector control, improve diagnostic tools and to raise the public awareness to 

combat the ongoing leishmaniasis endemic in Libya.  

Keywords: Cutaneous Leishmaniasis, Tripoli, Libya, epidemiology, seasonal patterns, diagnostic methods, public 

health, vector control. 

 ملخص: ال

البشر عن  مرض طفيلي تسببه أنواع من الليشمانيات، وهو منتشر على نطاق واسع في شمال غرب ليبيا. ينتقل عادةً إلى  هو    داء الليشمانيات الجلدي

ي  طريق لدغة ذباب الرمل الأنثوي المصاب، وهو متوطن في العديد من الأماكن حول العالم. في ليبيا، أصبح مصدر قلق متزايد للصحة العامة ف

مس سنوات السنوات الأخيرة. تبحث هذه الدراسة في انتشار داء الليشمانيات الجلدي، واتجاهاته الموسمية، وطرق التشخيص المستخدمة على مدى خ

حالة، وأظهرت النتائج أن عدد الحالات قد   913في طرابلس، ليبيا. بلغ إجمالي حالات داء الليشمانيات الجلدي في هذه الدراسة   2024إلى  2020من 

لى معدل انتشار بسبب الهجرة الداخلية والنزوح نتيجة للصراعات المحلية. كما أشارت الدراسة إلى أن أع  2022و  2020زاد بشكل ملحوظ في عامي  

للكشف عن داء الليشمانيات، يتم استخُدام   عامًا.  47و  16كان في يناير وفبراير ومارس بين الأفراد الذين تتراوح أعمارهم بين    جلديلداء الليشمانيات ال

هذه النتائج على ضرورة تحسين    وتؤُكد المجهر لتصوير الطفيليات، كما يتم استخدام تفاعل البوليميراز المتسلسل، حيث أثبتت هذه التقنية موثوقيتها.  

 . مكافحة النواقل، وتطوير أدوات التشخيص، ورفع مستوى الوعي العام لمكافحة هذا المرض المتوطن في ليبيا

 داء الليشمانيات الجلدي، طرابلس، ليبيا، علم الأوبئة، الأنماط الموسمية، طرق التشخيص، الصحة العامة، مكافحة النواقل. الكلمات المفتاحية: 

Introduction 

Leishmaniasis is a group of neglected complex infectious diseases caused by flagellated protozoan parasites 
belonging to Trypanosomatida subfamily, genus Leishmania which include over 20 Leishmania species and 

transmitted by the bite and blood suckling of infected phlebotomine female sand fly vectors (around 42 species of 

Phlebotomus in the Old World, and 56 species of Lutzomyia in the New World) to humans or many other 

mammalian species reservoirs to maintain the parasite life cycle [1,2]. Leishmaniasis is the second death cause 

parasitic disease after malaria worldwide, and it has become an opportunistic pathogen since immunocompromised 

patients can serve as human reservoirs for it [3,4]. It is an endemic infection in 98 tropical and subtropical countries 

in Europe, Africa, Asia, and Americas with 350 million people are at the risk of getting infected each year, and an 

estimated 1.5 to 2 million new cases, and around 70,000 deaths yearly [5]. In North Africa, leishmaniasis is a 
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common chronic disease that affects all ages, and it is linked to poverty, malnutrition, poor housing, lack of health 

resources, and population migration [2,6]. The disease is classified into three categories: Cutaneous Leishmaniasis 

(CL), Mucocutaneous Leishmaniasis (ML), and Visceral Leishmaniasis (VL) [7,8]. Cutaneous leishmaniasis (CL) 

is the most common form of the disease, which did not reach epidemic levels until seventies where more than 

50.000 cases have been recorded, and about 600,000 to 1 million new cases reported annually worldwide according 

to WHO/2023 [9,10,11]. Cutaneous Leishmaniasis causes non-life-threatening ulcerative lesions on all exposed 

body parts which leave permanent wounds and lead to significant disability or social stigma [12] In the Northwest 

of Libya Cutaneous leishmaniasis (CL) created a serious public health problem for decades, and the first two cases 

were recorded back in 1930 [13]. Since then, cases have been spread to 49 new foci throughout the northwestern 

of Libya including Misrata, Tawergha, Sirte, and Zlitten to add to Tripoli, and Jabal Nafusa [10, 14]. CL causative 

agents in Libyan northwest are Leishmania major and Leishmania tropica parasites, Phlebotomus female sand 

flies are vectors, human and Meriones spp rodents serve as reservoirs [14]. Transmission cycles of CL in Libya 

are considered as zoonotic transmission for L. major where the parasites are transmitted by Phlebotomus sand flies 

from Meriones sp rodent reservoir to humans [15]. On the other hand, L. tropica is considered as an anthroponotic 

where the disease is transmissible from human to human, and humans are required to maintain the life cycle 

[16]. Cutaneous leishmaniasis incubation period is vary and only few studies has been approached about it, 

according to Aoun, K., et al 2020 they found that for CL caused by L. major from the bitten of the infected sandfly 

until the skin lesions appearance is 2 weeks to 6 months and it needs around  2–6 months to heal, while the 

incubation period for CL cases caused by L. tropica is less than 4 months and it needs approximately 6–15 months 

to heal, but both lesions can lead to lifelong psychological burden [4, 6, 17, 18, 19, 20]. The number of Cutaneous 

leishmaniasis cases in Libya have progressively decreased from 7180 in 2006 [21], 3884 in 2007, 1800 in 2008, 

to 1503 in 2009 [10]. The Libyan National Centre for Diseases Control/2010 (LNCDC/2010) reported that around 

981 new infected cases occur yearly [22]. The peak of seasonal distribution of CL in Libya 1995 to 2012 due to L. 

major were in January, while L. tropica were distributed all over the year which is similar to the southeastern 

Tunisia [23]. In Libya 2023, the number of cutaneous leishmaniasis cases were 448, out of them were 148 cases 

in Tawergha which can be due to the recent return of displaced populations to their city [10]. These high levels of 

CL cases in the Libya confirm the urgent need for the Leishmania control programme, and an urgent attention to 

know the risk factors that contributed to the CL infection. 

The objective of this study is twofold, first to assess the epidemiological features ad prevalence of CL from 2020 

to 2024 in Tripoli, Libya, and second to estimate the infection rates among males and females, with the most 

affected age group and seasonal change rates  

Materials and Methods 

The study was conducted 2020 - 2024 in Tripoli, Libya to estimate the prevalence of leishmaniasis pathogens. 

Specimen reports were collected from the Libyan National Centre for Diseases and Control (LNCDC) and Tripoli 

Dermatology Hospital. A total of 913 cases were screened with Cutaneous leishmaniasis (CL). Various diagnostic 

methods were used such as the parasitological techniques, including microscopy to visualize Leishmania parasites 

in Giemsa-stained smears or culture, and polymerase chain reactions (PCR) which used for detecting Leishmania 

DNA. However, the gold standard technique for CL diagnosis remains the direct to visualize Leishmania parasites 

using microscopy. 

 

Statistical Analysis 

The data obtained were statistically analyzed using frequency distribution, descriptive analysis & conceptual 

statistics, and T-test in order to find out the trends and correlations between different demographic factors (age, 

gender, and season) and the incidence of CL. Differences were considered significant at p-value ≤ 0.05. 

Results  

The epidemiology of the current study of Cutaneous Leishmaniasis in Tripoli included 913 CL cases between 2020 

– 2024. The highest peak reached 349 cases (38.23%) in 2020, and 246 cases (26.94%) in 2022. On the other hand, 

the incidence of CL declined reaching 104 cases (11.39%), 116 cases (12.71%), and 98 cases (10.73%) in 2021, 

2023, and 2024 respectively. Statistically, the number of CL cases in 2020/2022 (595 infected cases) has been 

found significantly different compared with the number of CL cases in 2021, 2023, and 2024 (318 infected cases). 
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Figure 1: Evolution of the annual cases of CL in Tripoli, Libya 2020–2024. 

For the 5 years gender distribution (2020 – 2024) in Tripoli, Libya, among the 913 total CL patients there were 

significantly more males infected (67.79%) than females (32.20%). The highest CL male cases were reported in 

2020 with 251 cases, followed by 2022 with 156 cases; but the cases declined in 2021, 2023, and 2024 to 74 cases, 

76 cases, and 62 cases respectively. On the other hand, the highest CL female cases were reported in 2020 with 98 

cases, followed by 2022 with 90 cases; however, in 2021, 2023, and 2024 the cases declined to 30 cases, 40 cases, 

and 36 cases in row. 

 
Figure 2: Evolution of the annual cases of CL Male and Female in Tripoli, Libya 2020–2024.    

Distribution of Cutaneous Leishmaniasis infection in the current study on age indicated that all age groups ranged 

from 01 days to 90 years were affected. This finding revealed that the Median age was 27.5 years, and the majority 

CL infection rate was found among 32-47 age groups with 332 cases (36,36%), followed by 16-31 age group with 

241cases (26.39%), then under 16 years old with 156 cases (17.08%). On the other hand, the cases number dropped 

down to 119 cases (13.03%) in age group 48-63, and 65 cases (7.11%) over 63 years old.   
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Figure 3: Overall Age group distribution of CL Cases between ages in Tripoli, Libya 

Another interesting result during these 5 years (2020–2024) was the seasonal distribution. The highest total number 

of CL infection was recorded during November to March with highest peak being in January with 182 cases 

(19.93%), followed by 150 cases (16.43%), and 125 cases (13.71%) in February, and March respectively. Then 

the total patients number start to declined sharply in April with 80 cases (8.76%), and got very low in Jun with 22 

cases (2.41%). This seasonal increase of CL is noteworthy as the peak of leishmaniasis occurs during the colder 

months when sandfly activity is generally reduced. The finding of this study clearly show that CL cases started in 

late autumn or early winter with a long parasite incubation period of 4-6 months as the symptoms and lesions of 

CL started to appear later in December, Jan, Feb, and March. 

 
Figure 4:  The overall seasonal distribution of the CL cases in Tripoli, Libya (2020-2024). 

 

Discussion 

Leishmaniasis is a widespread disease that results in serious health problems to humans in many parts of the world 

including Libya, especially in the western areas of the country. The number of infected people was reported to 

increase until 2023, which triggered researchers to conduct some studies to better understand the disease. As Bsrat, 

A., et al (2015) mentioned that the prevalence of CL is significantly variable between men and women as well as 

from place to place depending on the sand flies vector habitats, human activities and where they live, 

environmental factors, and the reservoir distributions [24]. 
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This study data was collected from the Libyan National Center for Disease Control and Dermatology Hospital, 

Tripoli indicating some significant trends. This research highlighted that during the study period 2020 - 2024, the 

scale of infection reached the peak in 2020 and 2022 with 349 case (38.2%) and 246 case (26.94%) infected cases 

of CL reported respectively, in which they were significantly different with p-value 0.047 compared with 2021, 

2023, and 2024 of CL cases which were 104 cases (11.39%), 116 cases (12.71%), 98 cases (10.73) in row, these 

cases number for 2020, 2021 is consistent with Mustafa R et al. (2024) [25]. This dramatic rise in CL infection in 

2020 could be most likely attributed to the civil war which struck the country apart at that time resulting in collapse 

of the health system leaving many people without health care, and absence of vector control programs which 

increased the risk factors for CL infection, add to this, in 2022, the high cases number could be due to the 

breakdown of many hospitals and difficulties of navigating to reach. On the other hand, the lowest CL infection 

rates were reported in 2021 with 11.39% cases, which due to the health care system breakdown immediately after 

the war ends. Again in 2023 and 2024, the low CL infection rates were reported with 12.70% and with 10.73% 

cases respectively. All of these results indicated a decline in the number of CL cases over these 3 years because of 

the control measures taken such as health campaigns, vectors and reservoirs control programs and better diagnosis 

methods which reduced the spread of the disease. These finding agreed with many CL studies under war conditions 

as a study by Croft A et al. (2008) which confirmed that during 2000s in Iraq war, CL infection spread as an 

endemic [26]; add to that, in Afghani civil war, Ahmad K. (2002) reported that during 1990s there was an outbreak 

of CL infection [27]; furthermore, Rowland M et al. (1999) found that there were thousands of CL cases among 

Afghanistanian refugee populations in Pakistan [28]. All of these studies show that several virulence factors and 

marks characterize the cutaneous leishmaniasis epidemiology all over the world. 

Second, gender distribution rates of this study results for the 5 years (2020 – 2024) revealed consistently disparity 

in CL infection rates between males and females. Overall, males were predominance with 67.79% compared to 

females with 32.20% which is statistically significant with P-value 0.036. These results of the gender disparity are 

consistent with numerous studies as Abdellatif et al. (2013), Amro et al. (2017), Arshah, T.M., and Arshah, 

A.A.M., (2020), and Manal et al. (2013) that all showed more men were affected by CL than women [23, 29, 30, 

31]. This higher rate of male infection can be attributed to the engagement of Libyan males outdoor lifestyle 

activities such as hiking and camping and hanging out in the evening outdoor times for coffee time during hot 

nights rendering them more susceptible to the sand fly bites infection compared to women as the latter normally 

tend to spend less time outside their homes. 

This study found that all age groups were infected with cutaneous leishmaniasis (CL), but the highest affected age 

groups were individuals aged 16-31 and 32-47, with no significant differences found between them. Therefore, it 

can be deduced that these individuals were at risk of sandfly bites due to their increased exposure. Despite the 

higher incidence rates in adults, the results indicated that younger age groups (under 16) and elderly groups (48-

63 and >63) experienced lower infection rates of 17.08%, 13.03%, and 7.11%, respectively. This disparity could 

be attributed to the wartime situation, where the 16-31 and 32-47 age groups were more likely to interact with the 

environment and engage in outdoor work in endemic areas of Tripoli, thereby increasing their exposure to 

sandflies. Conversely, children and the elderly were more likely to stay indoors, reducing their exposure. 

Consequently, the middle age group was disproportionately affected. Based on these findings, we can confirm that 

CL is a significant health concern among all age groups in Tripoli, Libya. This trend has been reported in other 

parts of the world, where adults are most at risk due to increased exposure to sandflies in the environment. Our 

study results agreed with Messaoudene, F., et al. (2023) in Algeria, where they reported that 34.87% of CL cases 

occurred in the 20-44 age group [32]; Lemma, W., et al. (2015) in northwest Ethiopia, who found that 79.9% of 

leishmaniasis cases were in the 15-24 and 25-34 age groups [33]; and Arshah, T.M., and Arshah, A.A.M. (2020) 

in Libya, who found that patients under 40 years old, with a median age of 25, were the most affected [30], Collis, 

S., et al. (2019) in Sudan, they illustrated that the majority of cases were an age group 19 to 30 and 31 to 45 years 

old with 27.4% and 25.6% respectively [34]. However, our results disagreed with Amro, A., et al. (2021) in Libya, 

which reported that all age groups were infected with no significant differences among them [35], and Anwar, M., 

et al. (2007) in Pakistan, who found that the most affected age group was individuals aged 10-14 years [36]. In 

light of this discussion, we can confirm that while certain age groups may be more exposed, age is not a 

determining factor for CL infection 

In this study which conducted in Libya from 2020 to 2024, total CL cases monthly distribution showed seasonal 

variations with remarkable peak incidence most notably in January (19.94%), February (16.43%), followed by 

March (13.69%) where sandfly activity is generally reduced because of the cold; then the cases number decreased 

to a minimum during summer (2.41% in June), these findings are similar to those reported in Tunisia by Bousslimi 

et al. (2010) [37], in Sudan by Collis, S et al. (2019) [34], in Algeria by Messaoudene, F et al. (2023) [32], and in 

Libya by Amro A, et al. (2012) [21], as well as by Arshah, T.M. (2023) [4]; where they all found that the highest 

numbers of new cases were in the winter months  and the lowest in the summer months. This can be explained by 

the fact that the long incubation period of Leishmania after infection could last on average 1 - 6 months [4, 21], 

making the diagnosis of the symptoms completed during autumn and winter not during summer time. The seasonal 
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pattern of the CL disease in the Mediterranean Basin is correlates with the sand fly activity (May - October), where 

there is a lag time between the sand fly bite and the skin lesions development until the patients recognize the need 

for medical tension, which extend after that until February, March of the next year [23, 38]. 

These findings confirmed that CL leishmaniasis is a major problem in Libya and the number of infections is 

influenced by a combination of many factors such as climate change, migration and sandflies behavior, 

environmental factors and the massive displacement of people from and to Tripoli without any controlling 

measures for the vectors and reservoirs in the city were considered as a risk factor assisting the spread of Cutaneous 

Leishmaniasis in Libya.   

Overall, this study highlights that the Libyan ministry of health should adopt strict vector and reservoir control 

measures particular in the state of wars and natural catastrophes. The Libyan ministry of health should continually 

raise the public awareness about the danger of sand-fly bites and how to get access to health care when bitten by 

a sand-fly and to as a raise peoples' understanding of weather patterns that are critical to combat the disease and 

limit its spread. 

Conclusion 

This study on Cutaneous leishmaniasis in Tripoli, Libya was conducted over the past five years will hopefully 

provide valuable insights into current knowledge on the CL epidemiology of the disease in Tripoli, Libya. The 

peak of Cutaneous leishmaniasis cases in Libya reported in 2020, 2022 indicated that the Libyan civil war and 

internal migration of people to Tripoli seeking for secure places played a major role in increasing the spread of the 

disease in Tripoli. Furthermore, the decline in the cases of CL in 2021, 2023 and 2024 proved that vector and 

reservoir host control measures, health interventions and the disease control management had a vital role in 

reducing the spread of Cutaneous leishmaniasis in Tripoli. Moreover, the results clearly indicated that males were 

more likely infected with CL than females due to their social outdoor activities where sandfly vectors thrive. In 

addition, the results showed that the age group between 16– 47 years old was the most affected by CL, in which 

was associated with other work and social outdoor activities in this age. The seasonal distribution of CL cases, 

which recorded the highest rate in the first quarter of the year highlighted the impact of environmental and climatic 

factors on the disease transmission  

Overall, the number of CL cases has declined over the last three years of the study reflecting the impact of public 

health interventions, the increasing awareness of the danger of the disease among people and early diagnosis 

strategies, but more research is needed to ensure surveillance and long-term control of the disease in Libya 

References 

1. Chalghaf, B., Chemkhi, J., Mayala, B., Harrabi, M., Benie, G. B., Michael, E., Ben Salah, A. (2018). 

Ecological niche modeling predicting the potential distribution of Leishmania vectors in the 

Mediterranean basin: impact of climate change. Parasites & Vectors, 11, pp.1-9. 

2. Markle, W. H., Makhoul, K. (2004). Cutaneous leishmaniasis: recognition and treatment. American 

family physician, 69(6), 1455-1460.     

3. El-Buni, A. A., Jabeal, I., Ben-Darif, A. T. (2000). Cutaneous leishmaniasis in the Libyan Arab 

Jamahiriya: a study of the Yafran area. Eastern Mediterranean Health Journal= La Revue de Sante de la 

Mediterranee Orientale= Al-majallah Al-sihhiyah Li-sharq Al-mutawassit, 6(5-6), 884-887.  

4. Arshah, T. M. (2023). Cutaenous leishmaniasis in Libya. Arab Board Medical Journal, 24(1), 3-8. 

5. Torres-Guerrero, E., Quintanilla-Cedillo, M. R., Ruiz-Esmenjaud, J., Arenas, R. (2017). Leishmaniasis: 

a review. F1000Research, 6, 750. 

6. Reithinger, R., Dujardin, J. C., Louzir, H., Pirmez, C., Alexander, B., Brooker, S. (2007). Cutaneous 

leishmaniasis. The Lancet infectious diseases, 7(9), 581-596. 

7. Rocha, R., Pereira, A., & Maia, C. (2022). Non-endemic Leishmaniases reported globally in humans 

between 2000 and 2021—a comprehensive review. Pathogens, 11(8), 921. 

8. Burza, S., Croft, S. L., & Boelaert, M. (2019). Leishmaniasis–authors' reply. The lancet, 393(10174), 

872-873.  

9. Binitha A.V, Dhiman P, Dipon M, Mazharul A. (2018). Carbonic Anhydrase in Acid Acclimatization of 

Leishmania. Conference Paper (January 2018). 

10. WHO LIBYA ANNUAL REPORT (2023) (9789292742584-eng.pdf). 

11. Kadiki O, (1971). Cutaneous leishmaniasis in the Libyan Arab Republic.Tripoli, Libyan Arab Jamahiriya, 

Department of Endemic Diseases, Ministry of Health. 

12. Mann, S., Frasca, K., Scherrer, S., Henao-Martínez, A. F., Newman, S., Ramanan, P., Suarez, J. A. (2021). 

A review of leishmaniasis: current knowledge and future directions. Current tropical medicine reports, 8, 

121-132. 

13. Buishi, I., & Annajar, B. (2015). Retrospective Study for Cutaneous Leishmaniasis in Jadu Area, Libya. 

https://applications.emro.who.int/docs/9789292742584-eng.pdf?ua=1


 ( Libyan Journal of Contemporary Academic Studies) المجلة الليبية للدراسات الأكاديمية المعاصرة

 ليبيا –الجمعية الليبية لأبحاث التعليم والتعلّم الإلكتروني  – المجلة الليبية للدراسات الأكاديمية المعاصرة

5970-3005- E-ISSN:  :99   2024، السنة: 2، العدد: 2المجلد 

 

14. Arshah TM, Al Dwibe H, Alabyadh NS, Mohamed AA, Alrtail A, Sefrita AA. (2017) Cutaneous 

leishmaniasis in Zliten, a new focus in the North West of Libya. International Journal of Tropical Disease 

and Health. 28(1):1-9. 

15. Ghawar, W., Toumi, A., Snoussi, M. A., Chlif, S., Zâatour, A., Boukthir, A., Bel Haj Hamida, N., 

Chemkhi, J., Diouani, M.F. Ben-Salah, A. (2011). Leishmania major infection among Psammomys 

obesus and Meriones shawi: reservoirs of zoonotic cutaneous leishmaniasis in Sidi Bouzid (central 

Tunisia). Vector-Borne and Zoonotic Diseases, 11(12), 1561-1568.  

16. Ashford, R. W. (2000). The leishmaniases as emerging and reemerging zoonoses. International journal 

for parasitology, 30(12-13), 1269-1281. 

17. Nacher, M., Carme, B., Sainte Marie, D., Couppie, P., Clyti, E., Guibert, P., Pradinaud, R. (2001). 

Seasonal fluctuations of incubation, healing delays, and clinical presentation of cutaneous leishmaniasis 

in French Guiana. Journal of Parasitology, 87(6), 1495-1498. 

18. Nassiri‐Kashani, M., Firooz, A., Khamesipour, A., Mojtahed, F., Nilforoushzadeh, M., Hejazi, H., 

Dowlati, Y. (2005). A randomized, double‐blind, placebo‐controlled clinical trial of itraconazole in the 

treatment of cutaneous leishmaniasis. Journal of the European Academy of Dermatology and 

Venereology, 19(1), 80-83. 

19. Dowlati, Yahya (1996). Cutaneous leishmaniasis: clinical aspect, 425-431. 

20. Aoun, K., Kalboussi, Y., Sghaier, I.B., Souissi, O., Hammami, H., Bellali, H. and Bouratbine, A. (2020). 

Assessment of incubation period of cutaneous leishmaniasis due to Leishmania major in Tunisia. The 

American Journal of Tropical Medicine and Hygiene, 103(5), p.1934. 

21. Amro A, Gashout A, Al-Dwibe H, Zahangir Alam M, Annajar B, Hamarsheh O, Shubar H, Schonian G 

(2012). First molecular epidemiological study of cutaneous leishmaniasis in Libya. PLoS NTD, 6(6): 

e1700. 

22. Abo Assara, A., Buishi, I., Fares, A., Gusbi, M., & Annajar, B. (2010) Retrospective Study for Cutaneous 

Leishmaniasis in Jadu Area, Libya. 

23. Abdellatif, M. Z., El-Mabrouk, K., Ewis, A. A. (2013). An epidemiological study of cutaneous 

leishmaniasis in Al-jabal Al-gharbi, Libya. The Korean journal of parasitology, 51(1), 75. 

24. Bsrat, A., Berhe, N., Balkew, M., Yohannes, M., Teklu, T., Gadisa, E., Medhin, G., Abera, A. (2015). 

Epidemiological study of cutaneous leishmaniasis in Saesie Tsaeda-emba district, eastern Tigray, 

northern Ethiopia. Parasites & vectors, 8, 1-9 

25. Mustafa R, Omaro A. A, Asma I, Aisha M, Emni H, Emhamed B. (2024). Prevalence and analysis of 

cutaneous leishmaniasis: a comparative study between genders in different age groups in the Tripoli area, 

LIBYA. Academy journal for Basic and Applied Sciences (AJBAS) Volume 6# 2 

26. Croft, A. M., Lestringant, G. G., & Baker, B. C. (2006). Cutaneous leishmaniasis following military 

deployment to Iraq. 

27. Ahmad, K. (2002). War and gerbils compound Afghan leishmaniasis epidemic. The Lancet Infectious 

Diseases, 2(5), 268. 

28. Rowland, M., Munir, A., Durrani, N., Noyes, H., & Reyburn, H. (1999). An outbreak of cutaneous 

leishmaniasis in an Afghan refugee settlement in north-west Pakistan. Transactions of the Royal Society 

of Tropical Medicine and Hygiene, 93(2), 133-136. 

29. Amro, A., Al-Dwibe, H., Gashout, A., Moskalenko, O., Galafin, M., Hamarsheh, O., Kuhls, K. (2017). 

Spatiotemporal and molecular epidemiology of cutaneous leishmaniasis in Libya. PLoS neglected 

tropical diseases, 11(9), e0005873. 

30. Arshah, T.M. and Arshah, A.A.M. (2020). Epidemiological features of cutaneous leishmaniasis in Zliten. 

Int J Trop Dis Health, pp.1-6. 

31. Manal Z. M. Abdellatif, Khamis El-Mabrouk, and Ashraf A. Ewis. (2013). An Epidemiological Study of 

Cutaneous Leishmaniasis in Al-Jabal Al-Gharbi, Libya, The Korean journal of parasitology, 51(1):75 84. 

32. Messaoudene, F., Boukraa, S., Boubidi, S.C., Guerzou, A. and Ouahabi, A. (2023). Human cutaneous 

leishmaniasis in North Africa and its threats to public health: A statistical study focused on Djelfa 

(Algeria). Microorganisms, 11(10), p.2608. 

33. Lemma, W., Tekie, H., Yared, S., Balkew, M., Gebre-Michael, T., Warburg, A., & Hailu, A. (2015). 

Sero-prevalence of Leishmania donovani infection in labour migrants and entomological risk factors in 

extra-domestic habitats of Kafta-Humera lowlands-kala-azar endemic areas in the northwest 

Ethiopia. BMC infectious diseases, 15, 1-8. 

34. Collis, S., El-Safi, S., Atia, A. A., Bhattacharyya, T., Hammad, A., Den Boer, M., Whitworth, J.A. and 

Miles, M. A. (2019). Epidemiological and molecular investigation of resurgent cutaneous leishmaniasis 

in Sudan. International journal of infectious diseases, 88, 14-20. 

35. Amro, A., Gashout, A., Erhuma, M., Al-Dwibe, H., Almgrhe, A. and Abudaher, A. (2021). Establishment 

of CD4 and CD8 Lymphocyte subsets in a healthy HIV and Toxoplasma seronegative pregnant women 

in Libya. Al-Quds Journal for Natural Sciences, 1(1). 

36. Anwar, M., Hussain, M. A., Ur-Rehman, H., Khan, I., & Sheikh, R. A. (2007). Epidemic of cutaneous 

leishmaniasis: 109 cases in a population of 500. Eastern Mediterranean Health Journal, 13(5), 1212-

1215. 



 ( Libyan Journal of Contemporary Academic Studies) المجلة الليبية للدراسات الأكاديمية المعاصرة

 ليبيا –الجمعية الليبية لأبحاث التعليم والتعلّم الإلكتروني  – المجلة الليبية للدراسات الأكاديمية المعاصرة

5970-3005- E-ISSN:  :100   2024، السنة: 2، العدد: 2المجلد 

 

37. Bousslimi, N., Aoun, K., Ben-Abda, I., Ben-Alaya-Bouafif, N., Raouane, M. and Bouratbine, A. (2010). 

Epidemiologic and clinical features of cutaneous leishmaniasis in southeastern Tunisia. The American 

journal of tropical medicine and hygiene, 83(5), p.1034. 

38. Alten, B., Maia, C., Afonso, M.O., Campino, L., Jimenez, M., González, E., Molina, R., Bañuls, A.L., 

Prudhomme, J., Vergnes, B. and Toty, C. (2016). Seasonal dynamics of phlebotomine sand fly species 

proven vectors of Mediterranean leishmaniasis caused by Leishmania infantum. PLoS neglected tropical 

diseases, 10(2), p.e 0004458. 

 


