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ABSTRACT

Background: Cutaneous leishmaniasis (CL) has been a significant public health concern in Libya for five decades,
with transmission dynamics that are both zoonotic and anthroponotic. The disease was first reported in 1930, and since
then, it has become widespread, particularly in the north-western region.

Aim: This study aimed to illustrate changes in the epidemiological characteristics and treatment practices of CL in
Libya during the period 2019-2022.

Methods: Data for this study were obtained from the Administration of Zoonotic Disease Control at the Libyan
National Center for Disease Control NCDCL in Tripoli. The dataset included information from 40 endemic sites across
10 municipalities. A chi-square test was performed to analyze the relationships among 19 key variables related to the
incidence, demographic distribution, and treatment patterns of CL.

Results: Between 2019 and 2022, an estimated 13,625 CL cases were reported in Libyan hospitals, with fluctuating
annual incidence rates. The highest number of cases was recorded in 2019, followed by a gradual decline over
subsequent years. The age range of affected individuals ranged from 1 month to 95 years, with males accounting
for 57.60% of cases and females accounting for 42.40%. Clinical diagnosis relied primarily on lesion features and
epidemiological data, while laboratory confirmation was achieved using Giemsa staining. Cryotherapy has emerged as
the predominant first-line treatment in regions with high disease prevalence.

Conclusion: CL continues to pose a substantial public health challenge in Libya, intensified by the ongoing socio-
political instability affecting disease surveillance and management systems. Comprehensive strategies integrating
medical interventions and community-based initiatives are essential for mitigating the adverse medical and social

impacts of CL in the country.
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Introduction

Leishmaniasis, caused by various Leishmania parasite
species (Sadeghi-Nejad and Saki, 2014), ranks as
the fourth leading cause of morbidity among tropical
discases globally (Heidari-Kharaji et al., 2016).
This condition predominantly affects impoverished
individuals, particularly those living in poor housing
and environmental conditions.

According to the World Health Organization (WHO),
Leishmaniasis is endemic in 98 countries, including
Libya, where varying clinical forms cause the disease
in >12 million people worldwide (Sadeghi-Nejad and
Saki, 2014). This is an infectious disease transmitted
by the bite of an infected female phlebotomine
sand fly (Sadeghi-Nejad and Saki, 2014). The
disease manifestations are cutaneous leishmaniasis
(CL), mucocutaneous leishmaniasis, and visceral
leishmaniasis (VL) (PAHO/WHO, 2019). Libya is

endemicforbothVLand CL(Mehabresh, 1994;Postigo,
2010). CL: there are two forms Zoonotic:veterinary
reservoirs/wild and domestic mammals as Zoonosis
(ZCL), and anthroponotic (ACL): humans as the main
reservoir (Postigo, 2010). Leishmania major in Libya
may cause epidemiological CL in the rural areas of
Jabal al Gharbi and Jafara districts (Ashford et al.,
1976; Al-Buni et al., 2000; Amro et al., 2012). On the
other hand, Leishmania tropica-induced ACL spread
up to Misrata for the first time in 2006 (Aoun et al.,
2006) and later on in Al Jabal Al Gharbi, Murqub
(Amro et al., 2012), Tripoli, Zantan and Gharyan
later on (El-Badry et al., 2017). A major concern is
that Libya does not have a reliably estimated burden
of CL-level data due to suboptimal and incomplete
surveillance and underreporting (Amro et al., 2012).
As shown in Figure 1, the prevalence of the disease is
high, as evidenced by the presence of 7,180 cases in
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different areas of rural governorates in 2006 (WHO/
EMRO, 2009). The national annual data obtained
from the hospitals for the treatment of CL in Libya
by the National Center for Disease Control (NCDC)
reported a total of 19,396 cases between 1971 and
2011. The vector control national leishmaniasis
program control implemented in Libya seems to have
had a positive response as the number of reported
cases has been decreasing. After program initiation,
the number of cases was significantly reduced, with
only 1,800 cases reported by 2008 (Fig. 1) (WHO/
EMRO, 2009). The WHO recommends a stepwise
approach for CL treatment, commencing with local
therapies and subsequently providing systemic
treatment when appropriate. According to the WHO
guidelines, first-line treatment consists of local
approaches and simple wound care. These treatments
include cryotherapy, intralesional antimonials, and
topical treatments (Morizot et al., 2013; Aronson and
Joya, 2019). If local therapy fails or is impractical,
systemic treatment is recommended. The most
widely used systemic treatments include sodium
stibogluconate and meglumine antimoniate, which are
pentavalent antimonials. Although there are doubts
about its toxicity and the need for regular assessment,
they are still the most popular systemic therapies for
New World CL (Mitropoulos ef al., 2010; Brito et al.,
2017). Other treatment options such as fluconazole,
itraconazole, and paromomycin have been found to
have differing degrees of success against Old World
CL (Gonzalez et al., 2017; De Souza et al., 2021).
The major methods for treating CL in Libya include
cryotherapy and intralesional antimony, as well as
systemic treatment using sodium stibogluconate or
meglumine antimoniate (Alrashah, 2023). Other
forms of systemic therapy, including oral rifampicin
and isoniazid, have been effective in CL cases in
Libya where systemic antimony is contraindicated or
failed to provide satisfactory results. This combination
therapy for 8 weeks was effective in managing CL in

a Libyan patient with HIV (Al-Dwibe ef al., 2014).
In Libya, an armed civil struggle has persisted since
2011, which has seen people leave their homes
forcibly and caused the deterioration of the health care
system and the disruption of national health programs.
Such risk factors contributed to the spread of CL,
leading to a significant increase in the total number
of registered cases, which exceeded 27,029 between
2012 and 2022 (Fig. 1). Against this backdrop, the
present study aimed to evaluate the status of CL in
Libya from 2019 to 2022, with a particular focus on
prevalence rates, demographic factors, and treatment
methods. The findings of this study have substantial
implications for understanding the epidemiology
and treatment of CL in Libya, which is critical for
developing targeted public health interventions. By
analyzing changes in epidemiological characteristics
and treatment practices over this 4-year period, this
study provides essential data for designing effective
control strategies, optimizing resource allocation, and
improving patient outcomes. Furthermore, the use of
a comprehensive dataset from 40 endemic sites across
10 municipalities, combined with robust statistical
analyses (chi-square tests), enhances the reliability
and generalizability of the findings. These insights
could inform future biomedical research, such as the
development of new diagnostic tools, treatments, and
vaccines, and contribute to global efforts to combat
neglected tropical diseases.

Materials and Methods

This was a retrospective descriptive study and did
not require ethical approval or informed consent.
The data made use of in these studies were obtained
from the Administration of Zoonotic Disease Control-
National Center for Disease Control, Libya (NCDCL)
in Tripoli, which collected data from 40 endemic areas
that take place in 10 municipalities shown in Figure
3. Individuals were diagnosed with CL in Libyan
hospitals from January 2019 to December 2022
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. 1. Cutaneous leishmaniasis (CL) disease annual incidence in Libya between 2000 and 2022.
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Fig. 2. Cutaneous leishmaniasis (CL) disease annual incidence rate in Libya from 2019 to 2022.
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Fig. 3. Prevalence of cutaneous leishmaniasis (CL) in Libya during 2019-2022 by municipalities.

during the implementation of a national leishmaniasis-
control program. Clinical diagnosis depends on the
characteristics of the lesions and epidemiological
data, while laboratory diagnosis is made using Giemsa
staining, in which samples are taken from the patient’s
lesions and then examined under a light microscope
for signs of the leishmania parasite. Epidemiologic
data included patient demographic characteristics such
as age, sex, occupation, location or number of acute
lesion(s), date of onset of lesion(s), previous travel
to an area affected by the disease, place of residence,
results of clinical examination and laboratory tests, type
of treatment, and nationality of patients Excel program
for Windows was used to perform a chi-square test for
the relationships between the variables. Student’s ¢ test
was used for mean values comparison. p value of <
0.05 is regarded as a significant level.

Results

Between January 2019 and December 2022, a
cumulative total of 13,625 CL cases were reported

from Libyan hospitals. In 2019, the number of cases
was maximum, with 6,712 cases; the infection rate
was 111 per 100,000 people. In 2020, there were 3,336
cases of CL, with an infection rate of 51 cases per
100,000 people. This trend was followed by 2,174 in
2021 and 1,403 in 2022, with infection rates of 20 cases
per 100,000 population. The results indicated that the
monthly prevalence of the disease differed. The highest
numbers of cases were recorded in January (14.74%)
and February (13.85%), followed by November
(15.68%) and December (13.54%). The prevalence of
CL varies by month, according to Figure 2.

The demographic characteristics of the patients are
presented in Table 1. We collected 13,625 cases, of
which 42.4 % were female and 57.6 % were male. The
results of the chi-square test in our analysis showed
that there was no significant association between sex
and disease (p < 0.05). However, the main disparities
between age groups (p < 0.05) were observed. The
patients aged 10—19 years accounted for the majority
of patients with CL. Less than 6% of patients were 60
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Table 1. Distribution of characteristics of cutaneous leishmaniasis (CL) in 13,625 patients in
Libya from January 2019 to December 2022 (p value of < 0.05).

Characters Categories No. (%) of patients with CL
Year 2019 6,712 (49.26)
2020 3,336 (24.48)
2021 2,174 (15.96)
2022 1,403 (10.30)
Gender Male 7,842 (57.60)
Female 5,783 (42.40)
Age group >1 319 (2.34)
01-09 2,780 (20.40)
10-19 3,549 (26.05)
20-29 1,820 (13.36)
30-39 1,765 (12.95)
40-49 1,332 (9.78)
50-59 1,200 (8.81)
60< 860 (6.31)
Nationality Libyan 12,603 (92.50)
Foreign 1,022 (7.50)
Month January 2,008 (14.74)
February 1,887 (13.85)
March 1,240 (9.10)
April 446 (3.27)
May 305 (2.24)
June 362 (2.66)
July 420 (3.08)
August 485 (3.56)
September 890 (6.53)
October 1,601 (11.75)
November 2,136 (15.68)
December 1,845 (13.54)
Occupation Teacher 496 (3.64)
Retired 340 (2.50)
Child 986 (7.24)
Driver 549 (4.03)
Housewife 450 (3.30)
Student 2,642 (19.39)
Military 700 (5.14)
Health care 464 (3.41)
Employee 2,364 (17.35)
Others 4,634 (34.01)
Place of the lesion Face 2,376 (17.44)
Hands 2,657 (19.50)
Legs 2,897 (21.26)
Arms 2,245 (16.48)
(Continued)
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Characters Categories No. (%) of patients with CL
Ear 482 (3.54)
Feet 2,308 (16.94)
Body 660 (4.84)

Number of the lesion ~ Multiple lesions
Single lesions
Treatment Antibiotic
Liquid nitrogen
Pentostam /M
Pentostam I/L
Glucantime I/M
Glucantime I/L
Herbal treatment

Unknown

3,450 (25.32)
10,175 (74.68)
1,354 (9.94)
3,564 (26.16)
422 (3.10)
1,374 (10.08)
450 (3.30)
2,356 (17.29)
559 (4.10)
3,546 (26.03)

years old or older; only 2.3 years old or less. Of our
study population, the youngest individual was 1-month-
old and the oldest had reached 95 years of age.
Lesions were found in various parts of the body,
starting with the legs (21.26 %), followed by the hands
(19.50%), face (17.44%), and other areas of the body.
Approximately one-quarter (25.32 %) of patients had
multiple lesions spread across their bodies. In addition,
most patients (74.68 %) had only one lesion. The
majority of patients (92.50 %) were Libyan nationals
(p = 0.001), and 1,022 (7.50%) were foreigners. The
students had the highest lesion rate (19.39 %) among
all occupations studied. No significant association was
observed between occupation and disease (p < 0.05).
The distribution of CL cases among Libyan
municipalities, as depicted in Figure 3, indicates that
cases were reported in 40 municipalities, with no reports
from the eastern region. Notably, cases in Benghazi
originated from residents displaced from Tawergha
due to conflict. Figure 4 provides a geographical
representation of the distribution of CL cases in Libya,
expressed as incidence rates per 100,000 population,
across various health areas from 2019 to 2022. The
map highlights the spatial heterogeneity of CL cases,
revealing areas with higher and lower disease burdens.
The majority of cases were concentrated in the
western region, particularly in the Al Jabal Al-Gharbi
region and Tawergha (1,319 cases). Alkhoms had the
highest number of infections (1,600), followed by
Bani Walid (1,210), Tarhuna (589), Zliten (569 cases),
Alaerban (432 cases), and others. Tripoli hospitals also
documented 1,546 cases, including individuals with
travel histories to endemic areas.

The results of this study showed that 26.16 % of infected
cases were treated with Liquid nitrogen, 17.29% were
treated with Glucantime I/L, and 10.08% were treated
with Pentostam I/L. Additionally, 3.10% and 3.30%
were treated with Pentostam I/M and Glucantime

I/M, respectively. Furthermore, 4.10% of the patients
received herbal treatment, whereas 26.03% did not
receive any recorded treatment (Table 1).

Discussion

CL has been a persistent health concern in Libya for
over four decades. The disease has posed significant
challenges to public health in the region (Ashford et al.,
1976; Ashford et al., 1977; Arshah, 2023). The
distribution of CL cases among Libyan municipalities
shows that cases were reported in 40 municipalities.
The occurrence of CL cases in Benghazi linked to
displaced residents from Tawergha due to conflict
highlights the impact of social disruptions on disease
transmission dynamics. This situation underscores the
importance of considering population movements and
living conditions to understand the epidemiology of
infectious diseases, particularly in conflict-affected
regions. The majority of cases were concentrated in the
western region, with Alkhoms having the highest
number of infections followed by Tawergha, Bani
Walid, Zliten, Alaerban, and others. Tripoli hospitals
also documented 1,546 cases, including individuals
with travel histories to endemic areas. Various studies
and reports have highlighted the prevalence and impact
of CL in northern Libya (El-Buni et al., 2000, Ashour
et al., 2022). These include the regions of Tawerga,
Beni Walid, al Khams, Zawiya, and Jafara (Aoun ef al.,
2006), Yafran, Nalut, Al-Jabal Al-Gharbi (El-Buni
et al., 2000; Belal et al., 2012; Abdellatif ef al., 2013;
Ashour et al., 2022), Sirte (Fathy et al., 2009; Abdel-
Magied et al., 2016), Zantan, and Gharyan (El-Badry
et al., 2015). In 2006, the Libyan National Center for
Disease Control (NCDC) reported 7,180 cases of CL in
humans in several districts (WHO/EMRO, 2009). Most
CL cases were reported in the Tawerga villages, which
are considered the highest endemic foci in Libya. High
infection rates have given rise to public health warnings.
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Fig. 4. Map of Libya showing the distribution of cutaneous leishmaniasis (CL) cases/incidences/100,000 by Health area in

2019-2022.

After the initiation of the leishmaniasis control
programme in 2008 in endemic areas under the auspices
of the National Center for Disease Control (NCDC),
aimed at reducing the number of vectors and reservoirs
involved in the transmission of the infection, a
substantial decrease in the number of cases was
observed, with only 1,800 cases reported compared
with 7,180 in 2006. This highlights the effectiveness of
targeted control measures in mitigating the burden of
CL in Libya (WHO/EMRO, 2009). The armed conflict
in Libya since 2011 has had severe repercussions,
including the disruption of the health care system and
disease control programs, leading to a surge in CL
cases. The escalation of risk factors due to the conflict
has significantly impacted the proliferation of CL, with
the number of registered cases increasing by more than
27,029 from 2012 to 2022, based on national annual
reported cases in hospitals for the treatment of CL
lesions. This study documented approximately 13,625
cases during the period 2019-2022, reflecting the
substantial rise in CL cases amidst the challenging
circumstances in Libya. The results indicate that CL
infection was more prevalent in men (57.60 %) than in
women (42.40 %), although the difference was not
statistically significant (p < 0.05). Similar findings
have been reported in other studies, suggesting a semi-
equal distribution of infection between males and
females (Abdellatif et al., 2013; Abo Assara et al.,
2015, Elammari ef al., 2015). Various risk factors, such

as clothing habits, travel to endemic areas, and
environmental factors, may contribute to the higher
prevalence in men, increasing their exposure to sand
cracking and direct contact with vectors. Additionally,
behaviors like sleeping outside on hot nights may
increase the susceptibility of males to blood-sucking
arthropods, further explaining the observed pattern of
infection distribution between genders. These findings
align with previous studies in Pakistan (Jamal ef al.,
2013), Iraq (AlSamarai et al., 2009), and Iran (Soltani
et al., 2019). In the current study, CL was observed
across all age groups, with a higher prevalence noted in
the 1019 years age group, followed by the 1-9 years
age group, consistent with previous research indicating
a higher infection rate in children. These age groups
correspond to school and work ages for both genders,
potentially increasing exposure to sand fly-related
environmental conditions due to outdoor activities
(Almaasi et al., 2008; Feiz-Haddad et al., 2015; Fakhar
et al., 2022). Conversely, the infection rate was 6.31%
in the age group <60 years, possibly attributed to the
development of lifelong immunity to CL infections,
leading to a lower incidence in the elderly (Mendonga,
2016). Lesions of CL can appear on any part of the
body, and there are varying reports of unusual locations
(Kevric et al., 2015; Mir et al., 2023). We observed the
presence of both single and multiple lesions in a variety
of cases, with 74.68 % having a single lesion and 25.32
% having two or more lesions (Mir et al., 2023). The
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distribution of CL lesions primarily on the legs, face,
hands, and arms, rather than other body areas, may be
attributed to patients sleeping habits, with increased
exposure of hands and legs to sand fly bites during the
insects’ nocturnal activity. This observation aligns with
previous studies (Alsamarai and Alobaidi, 2009;
Abdellatif et al., 2013) that emphasize the impact of
patient behavior on the localization of leishmaniasis
lesions. The data presented in Figure 2 indicate a peak
in the number of CL cases during January and February,
followed by a decrease in April and May, before rising
again in autumn. This seasonal trend suggests a higher
prevalence during autumn to winter, likely attributed to
the incubation period of 4 to 12 weeks post-sand fly
bite (El-Buni et al., 2000; Al-Jawabreh et al., 2017).
Variations in the incidence across seasons and regions
may be influenced by distribution and bionomic
differences, as highlighted by Bounoua et al. (2013).
Treatment options for CL vary according to the type,
location, and symptoms of the disease. The WHO
recommends starting with local therapies for CL and
progressing to systemic treatment as needed.
Pentavalent antimonials are commonly used to treat
CL. These include sodium stibogluconate (Pentostam)
and meglumine antimoniate (Glucantime). These drugs
have been the mainstay of treatment for decades. They
are effective against many species of Leishmania.
However, adverse effects limit their use. These
conditions include cardiotoxicity and pancreatitis
(Mitropoulos et al., 2010; WHO, 2010). Alternative
systemic treatments include liposomal amphotericin B
and miltefosine. The agents are effective against
antimonial-resistant Leishmania. This drug is well
tolerated. It has fewer adverse effects than antimonials
(WHO, 2010; Mosimann et al., 2018). Local therapies
are the first-line treatment. These treatments include
cryotherapy, intralesional antimonials, thermotherapy,
and topical treatments for small, uncomplicated lesions.
These treatments are less invasive and have fewer
adverse effects. They are therefore appropriate for
patients with limited disease (Mohammed et al., 2024).
Cryotherapy is often used in combination with
intralesional antimonials to improve the efficacy of CL
(Brito et al., 2017). The treatment regimen preferences
for CL in this study included liquid nitrogen
(cryotherapy) at 26.16%, Glucantime I/L at 17.29%,
and Pentostam I/L at 10.08%, with limited use of /M
Pentostam or I/M Glucantime. This is in contrast with
a study conducted in Sirte (Abdel-Magied et al., 2016),
where pentavalent antimony compounds were the
primary treatment due to their efficacy against all forms
of leishmaniasis. In Libya’s endemic regions,
cryotherapy is a prevalent first-line treatment for CL,
especially in pediatric cases. This approach is often
favored due to its simplicity, effectiveness, and reduced
risk of adverse reactions compared with traditional
injection treatments. The use of cryotherapy for
managing CL reflects the practical challenges and

healthcare limitations faced in endemic regions where
access to more complex treatments may be constrained.
This practice aligns with other Libyan studies
(Abdellatif ez al., 2013; Mosleh ez al., 2018). Although
CL is typically resolved on its own, medications are
used to minimize scar formation at the site of the lesion.
Treatment outcomes are affected by various factors,
including the characteristics of the parasite, host
immune response, and the pharmacological properties
of the drugs wused pharmacodynamics and
pharmacokinetics. The array of drugs utilized for CL
treatment is extensive in the literature; however,
determining the most effective treatment approach
remains challenging (Goto and Lindoso, 2010). The
ongoing obstacles to developing effective therapies for
CL emphasize the need for rigorous screening of
potential drugs using suitable models and standardized
clinical trials. According to the WHO, the obstacles
faced in managing CL in Libya, such as ongoing wars,
population displacement, overcrowding, lack of
sanitation, and limited healthcare services, underscore
the need for comprehensive strategies that encompass
both medical interventions and broader societal
improvements (PAHO/WHO, 2019).

Conclusion

The study of CL in Libya between 2019 and 2022
highlights the persistent public health challenge
posed by the disease. With 13,625 reported cases
during the study period, fluctuations in case numbers,
demographic associations, and seasonal variations
underscore the need for targeted interventions and
continuous surveillance. The impact of ongoing
conflicts on disease control efforts emphasizes the
urgency of comprehensive strategies that integrate
medical interventions and community enhancements
to effectively manage CL and alleviate its burden on
public health in Libya.
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