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Abstract
Introduction  Displacement of refugees from highly endemic areas of leishmaniasis to adjacent countries is associated with 
the spread of Leishmania. Syria is a country with a known high endemicity for cutaneous leishmaniasis and the presence 
of Syrian refugees in Lebanon has contributed to the re-emergence of the disease. The aim of this article is to evaluate the 
burden of cutaneous leishmaniasis in Lebanon in view of the presence of a large number of Syrian refugees.
Methods  Data regarding all cases of leishmaniasis were collected from reports by the Lebanese Ministry of Public Health-
Epidemiology Surveillance (LMPH-ESU), and the World Health Organization (WHO) between 2005 and 2018. All cases 
were reviewed in terms of area of residence, age and gender, clinical presentation, treatment, and outcome. An extensive 
literature review was conducted using “PubMed”, “Medline”, and “Google Scholar”.
Results  The annual number of leishmaniasis cases recorded in Lebanon between 2005 and 2011 ranged between 0 and 6 
cases. In 2012, this number increased to 1275 cases and dropped to 263 in 2018, where all those infected were Syrian refugees 
from Aleppo, with zero cases of local transmission. Seventy-two percent of cases were seen in patients aged < 20 years. The 
predominant species of Leishmania was L. tropica followed by L. major.
Conclusion  Lebanon was affected by leishmaniasis following the Syrian crisis, and the influx of refugees to the country. 
Accurate disease monitoring and strategic training of healthcare personnel based within refugee camps are essential for 
proper containment. Preventative measures remain the best way to avoid both local and adjacent spread of leishmaniasis.
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Introduction

Leishmaniasis are vector-borne zoonotic diseases caused 
by protozoan parasites of the genus Leishmania transmit-
ted by the female sand fly [1]. Wars are the most signifi-
cant risk factor for the occurrence of leishmaniasis due to 
the resultant exposure of individuals to the parasite from 
population displacement and clustering [2]. Poor nutrition, 
low socioeconomic status, and environmental changes are 
additional contributors to the spread of this disease [1]. 
Approximately, 20 different species of the Leishmania pro-
tozoa can cause the disease and are distributed worldwide 
affecting millions of people across Asia, Africa, South 
America, and the Mediterranean Basin. The Mediterra-
nean region accounts for 57% of the global incidence that 
reaches about 2 million cases annually [3]. Cases of cuta-
neous leishmaniasis (CL) reached 82,275 cases in 2018. 
Afghanistan and Iraq represent the remaining Middle 
Eastern countries with a heavy burden of leishmaniasis, 
with 38,407 and 11,426 CL cases, respectively, in 2018 [4, 
5. Syria has the highest prevalence of CL in the Middle 
East and North Africa (MENA) region and the world [6], 
mainly in the city of Aleppo, which explains the origin 
of the name “Aleppo boil” [2]. After the start of the Syr-
ian civil war in 2011, more than 6.5 million Syrians were 
displaced facilitating the spread of leishmaniasis to neigh-
boring countries including Turkey, Iraq, and Lebanon [7]. 
Lebanon has the largest number of refugees per capita in 
the world: 1 out of every 4 residents. An estimated number 
of 1.5 million Syrian refugees were present in Lebanon 
[947,063 registered with United Nations High Commis-
sioner for Refugees (UNHCR) as of January 2019 and 
many more present but unregistered] [8]. In this paper, we 
evaluate the burden of CL in Lebanon after the influx of 
Syrian refugees post Syrian crisis between 2005 and 2018.

Methods

This is a retrospective descriptive analysis of all cases of 
leishmaniasis reported to the LMPH-ESU, and the World 
Health Organization (WHO) between 2005 and 2018. All 
cases were reviewed in terms of district, clinical presenta-
tion, treatment, and outcome.

Data Collection

Data on documented Leishmania infection in Lebanon were 
collected from the publicly available LMPH-ESU database, 
which anonymously records these cases based on labora-
tory, epidemiologic, and clinical criteria. Physicians and 
health institutions are obliged to report cases to LMPH by 
filling the Leishmania case investigation form. Data were 
also collected from the WHO database. An extensive litera-
ture review was conducted using “PubMed”, “Medline”, and 
“Google Scholar”.

Data Analysis

Collected data from reported cases were plotted on a Micro-
soft Excel spread sheet and analyzed using GraphPad Prism 
6. The data were then plotted into tables and graphs.

Results

The annual number of leishmaniasis cases recorded in Leba-
non between 2005 and 2011 ranged from 0 to 6 cases [9], 
and in 2012, this number increased to 1275 cases [10]. In 
2016, the number of cases dropped to 58 to increase again 
to 140 cases in 2017 and 263 cases in 2018 [11] (Fig. 1). 
The Beqaa district comprised the highest percentage (65.2%) 

Fig. 1   Number of imported 
cutaneous leishmaniasis cases 
between 2005 and 2018 in 
Lebanon
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of leishmaniasis cases in Lebanon between 2014 and 2018. 
This number drops in other districts with the South district 
accounting for 12.8% of the cases and the North district 
for 9.6% of the cases. The other districts’ combined total 
was 12.4% of all cases [2]. In 2014, 65.3% of leishmaniasis 
cases occurred among Syrian refugees while during 2015 
and 2017 this number ranged between 81.1 and 89.6%. Chil-
dren, adolescents, and young adults (< 40 years) represented 
85.4% of leishmaniasis cases in Lebanon, while only 10.8% 
of cases were documented among those older than 40 years. 
46.5% of the cases belonged to males, whereas 53.5% of 
cases were among females. In 2017, 140 cases of Leish-
mania were reported in Lebanon by the LMPH-ESU. The 
highest number of cases occurred in the Beqaa district where 
126 (90%) cases were reported, while all other districts 
combined had 14 (10%) cases [2]. Forty-eight CL patients 
were seen at the Al Bashaer Medical Center in North Leba-
non between January and June 2017, originating from CL 
endemic and non-endemic areas of North Syria, with L. 
tropica found to be the predominant species followed by L. 
major [12]. Nodular lesions were the predominant clinical 
presentation (67%), with the majority of patients presenting 
with newly active lesions (90%). Treatment was achieved 
with antimonials, with 46 and 42% of patients requiring one 
or two courses, respectively. A 2018 study by the WHO on 
the endemicity of CL showed Lebanon to have the second 
highest imported cases at 263, followed by Iran at 158 cases. 
In contrast, there was no reported local transmission by the 
WHO in Lebanon versus more than 5000 cases in Syria [13].

Discussion

The Center for Disease Prevention and Control (CDC) 
defines several factors that could contribute to the emergence 
of an infectious disease [14]. Most notably are the changes 
in human demographics and behavior, and deficiencies in 
public health infrastructure (Table 1). Human population 
movement caused by migration or war is one of the main 

factors contributing to the spread of Leishmania in Lebanon 
[2]. Following the initial success in containing the leishma-
niasis outbreak that started in 2012 as a result of the Syrian 
war and mass exodus of refugees to Lebanon, the country 
witnessed another increase in cases, albeit with lower inten-
sity in 2017 and 2018, as a result of the eruption of conflict 
in the Aleppo region in Syria [2] (Fig. 1). The large-scale 
offensive by the Islamic State in Northern Aleppo led to 
a massive displacement of refugees [15]. The predomi-
nance of L. tropica in cases diagnosed in Lebanon relates 
to the endemicity of the species in Aleppo and surrounding 
regions [12]. In actuality, L. tropica is common in the East-
ern Mediterranean, Middle East, North India, Afghanistan, 
and Northeast and South Africa, while L. major extends 
from West Africa to Central Asia [16]. Nevertheless, cases 
of L. major in Lebanon originated from Raqqa, the then 
capital of the Islamic State terrorist group. The appearance 
of L. major in Raqqa likely resulted from a mass migration 
from neighboring cities combined with ecological disrup-
tion of Phlebotomus papatasi (L. major vector) habitats 
[12, 17]. Progressive increase in the number of CL cases 
was already evident in Syria between 2007 and 2010 with 
a surge observed after the onset of conflict [18] (Table 2). 
Approximately, 18% of Syrian refugees live in informal tent 
settlements in Lebanon, while the rest in areas without any 
regional control plan [12]. The northern district, in particu-
lar, is one of the most deprived regions with a high rate of 
poverty and a high number of migrant refugees [12]. A 2018 
report by the United Nations Office for the Coordination of 
Humanitarian Affairs (OCHA) found that half of the popu-
lation of Lebanon’s northern districts are refugees living 
below the poverty line with the most vulnerable localities 
distributed along the border with Syria and east and north 
of Tripoli [19]. The poorest of Lebanon’s governates, Akkar 
shares a 100 km border with Syria and has three official 
crossing points. Due to this proximity to the border, the high 
number of refugees who migrated during the conflict local-
ized in majority to Akkar governate [19]. Moreover, only 
three cases of potential local CL transmission were reported 

Table 1   Factors in infectious disease emergence and its applicability to the outbreak of leishmaniasis in Lebanon

Adapted from https://​wwwnc.​cdc.​gov/​eid/​artic​le/1/​1/​95-​0102-​t2

Factor Applicability to Lebanon

Ecological changes (including those due to eco-
nomic development and land use)

Poor sanitary infrastructure in refugee camps promotes the survival of the vector P. sergenti

Human demographics, behavior Population migration from Syria during the war/civil conflict
International travel commerce N/A
Technology and industry N/A
Microbial adaptation and change N/A
Breakdown in public health measures The Syrian refugee camps have poor sanitary infrastructure, and no programs are in place 

for prevention and control of the disease and its vector

https://wwwnc.cdc.gov/eid/article/1/1/95-0102-t2
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among migrant refugees in Lebanon, but it is unknown if 
these cases were asymptomatic carriers [12]. However, as 
cases of CL are likely underreported in Lebanon and no 
empirical assessments of CL underreporting are available 
from the LMPH-ESU, the true number of locally transmit-
ted cases may be higher than reported by the LMPH and the 
literature.

The lack of migratory control of Syrian refugees contrib-
uted to the second factor that favors outbreak, the breakdown 
of public health measures and deficiencies in public health 
infrastructure [14]. The influx into the poorer northern dis-
tricts of Lebanon overextended the already scarce resources 
in these areas. Lack of proper sanitary infrastructure pre-
vented access to clean water and hygienic services while 
also promoting the accumulation of waste, creating a breed-
ing ground for the vector Phlebotomus sergenti (carrier of 
L.tropica) [8]. Consequently, an outbreak of CL becomes 
more likely with the combination of a suitable environment, 
the presence of sandfly vectors, and refugee migrants pre-
senting with either symptomatic or asymptomatic CL (carri-
ers) [12]. Following the coronavirus (COVID-19) pandemic, 

the humanitarian situation is Syria worsened with the current 
socioeconomic situation in the country deemed as one of the 
most challenging humanitarian conditions experienced in 
the past ten years of crisis by the OCHA [20]. This situation 
could create a vicious cycle whereby refugees returning to 
their country will be at high risk of contracting Leishmania 
due to the worsening health and sanitary resources and will 
be prompted to remigrate to Lebanon for more stable living 
conditions thereby creating a never-ending reservoir for the 
disease that could spread in Lebanon.

The lack of familiarity of many Lebanese physicians 
with the manifestations of the disease, the absence of well-
trained laboratory personnel required to detect the parasite, 
and the limited access to treatment are other contributing 
factors [2]. Moreover, leishmaniasis seems to be a disease 
of younger people with 72% of the cases seen in patients 
aged < 20 years, and males and females sharing the disease 
almost equally (Fig. 2). One study hypothesized that human 
odor, CO2, and other elements in the breath could attract 
vectors into the house and thereby contribute to the higher 
proportion of young children affected [21]. Additionally, 

Table 2   New cases of cutaneous leishmaniasis diagnosed at collaborating health centers, northern Syria

Adapted from a 2018 study by Rehman et al. [18]

Province New cases observed 
during study period

Health centers Mobile clinics % program 
coverage of 
area

New cases estimated 
(Standardized cases for 
1 year per province)

New cases 
reported in 2008 
(1,17)

Incidence ratio

Aleppo 12,296 43 21 70 13,174 18,603 0.7
Idlib 21,451 40 18 80 20,110 3,883 5.2
Hama 10,103 7 12 50 15,155 2,219 6.8
Al-Raqqa 5,546 7 5 65 11,376 290 39.2
Al-Hasakah 439 8 0 45 4,683 290 16.1
Total 49,835 105 56 64,498 25,285 2.6

Fig. 2   Distribution of the 
cumulative cases of cutaneous 
leishmaniasis from 2005 to 
2018 in Lebanon based on age 
and gender
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children and young adults are more likely to engage in out-
door activities, thereby increasing risk of exposure to sand-
flies. However, CL is a scarring disease with permanent 
effects that can lead to depression, anxiety, and an overall 
decrease in the quality of life of infected individuals [22]. 
Proper psychological services are, therefore, another neces-
sity that needs to be provided to tackle the mental and socio-
economic burden imposed by CL.

Concerning environmental and geographical factors, a 
meta-analysis depicting the seasonality of P.papatasi at the 
global scale was published in 2020 [23]. The vector was 
found to have the highest activity between − 4o and 58° 
longitudinally and between 27° and 35° latitudinally, with 
August and September at a latitude of 33° showing the high-
est density of the vector at a global scale [23]. By compari-
son, Lebanon’s coordinates are 33° 52′ 24.81" latitude and 
35° 51′ 49.50" longitude, which corresponds to the optimal 
coordinates where P.papatasi was found to have the highest 
activity [24]. Additionally, the vector has been found to favor 
dry seasons, a climate found in Lebanon during the summer 
months (June–August) [23, 25]. However, globally, habi-
tat preference also varied by climate as indoor activity was 
recorded in colder periods (April–July), while outdoor activ-
ity was mainly seen during warmer periods (August–Sep-
tember) [23]. Another study was conducted in Israel, where 
different Phlebotomus sandflies were trapped over two years, 
and found that the P.sergenti population increase began in 
April, peaked in August–September (warm period), and sig-
nificantly decreased in December (coldest period) [26]. As 
Syrian refugees reside in poorly made camps and tents, they 
are essentially without proper protection as either their shel-
ters are without adequate insulation and roofs, or the winter 
storms have dismantled their shelters exposing them to the 
environment [27]. Consequently, the refugees are at high risk 
for sandfly exposure during both winter and summer months.

Previously, the LMPH assigned treatment centers distrib-
uted along all districts in the country to achieve accessibil-
ity and made reporting of all Leishmania cases to the ESU 
mandatory. In each center, a dermatologist or an infectious 
diseases specialist was responsible for the diagnosis and 
treatment of all the leishmaniasis cases. Suspected cases 
of leishmaniasis were recorded in a specific form to track 
patient history, presentation, diagnosis, and management. 
Punch biopsies were also performed and sent to the pathol-
ogy department in a tertiary care center to confirm the diag-
nosis. Following laboratory confirmation, free of charge 
treatment was provided by the LMPH, resulting in a major 
drop of leishmaniasis cases from 1033 in 2013 to 69 in 2015 
[2, 28]. However, in 2017, the conflict in Syria was exacer-
bated especially in the Aleppo region, leading to a surge in 
immigration and a re-increase in CL cases reaching 263 in 
2018 [29]. Aside from a medical management standpoint, 
Lebanon has still not implemented appropriate prevention 

and control measures, a task that is seemingly more diffi-
cult in the wake of the COVID-19 pandemic and the 2019 
economic recession [30]. First, poor sanitary infrastructure 
in refugee camps promotes the survival of the Phleboto-
mus vector as poor housing and domestic sanitary condi-
tions (e.g., lack of waste management) may increase sandfly 
breeding sites. Sleeping outdoors or on the ground may also 
increase risk [31]. Therefore, a plan must be put in place to 
provide proper shelter to refugees with access to adequate 
sanitary services. Second, malnutrition, as is common with 
poverty, can aggravate the severity of leishmaniasis, and 
providing refugees with a stable food supply would facili-
tate disease management [32]. The primary ways to prevent 
leishmaniasis would therefore include screening of refugees 
for early diagnosis and effective prompt treatment, vector 
control, most notably through adequate personal protection 
(personal protection, insecticides, nets), effective disease 
surveillance, and education of the community and health-
care personnel about the disease [31].

Limitations

The primary limitation of our study is the poor data avail-
ability regarding leishmaniasis in the country. The LMPH 
stopped recording its data in 2018, and the data already 
available are likely an underestimate of the true number of 
cases. Additionally, most cases reported by the LMPH lack 
details about the species of Leishmania present within each 
region of the country. The only studies to identify species 
were conducted in 2012 and 2017 with the last entomologi-
cal data concerning sandflies in Lebanon being related to a 
phlebotomine sandfly collection from 1995 [33].

Conclusion

The Syrian crisis and the consequent mass exodus of refu-
gees have resulted in a significant increase in the number 
of leishmaniasis cases in Lebanon, as compared to the pre-
Syrian war era. Lebanese physicians should familiarize 
themselves with the diagnosis and management of CL. The 
differential diagnosis of any chronic skin lesion, mainly on 
exposed areas, should include CL. Efforts to contain the dis-
ease should target both the refugee and host communities; 
however, given the current economic crisis the country is 
facing and the COVID-19 pandemic, proper measures will 
be hard to implement.
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