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Visceral and Cutaneous Leishmaniases in a City in Syria and the Effects of the Syrian Conflict
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Abstract. Warprovides ideal grounds for the outbreak of infectious diseases, and theSyrianwar is not an exception to
this rule. Following the civil crisis, Syria and refugee camps of neighboring countries witnessed an outbreak of leish-
maniasis. We accessed the database of the central leishmaniasis registry in Latakia city and obtained the leishmaniasis
data of the period 2008–2016. Our data showed that the years 2013 and 2014 recorded a surge in the number of both
cutaneous leishmaniases (CL) and visceral leishmaniasis (VL) cases. This surge coincided with the massive internal
displacement waves that struck Latakia governorate during that time. Subsequently, after 2015, the number of recorded
CL and VL cases gradually decreased. This drop coincided with a reduced influx of internally displaced persons into
Latakia governorate. Our report depicts the effects of the Syrian crisis on the epidemiology of leishmaniasis by outlining
the experience of Latakia governorate. Similar results may have occurred in other refugee-hosting Syrian governorates.

Leishmaniasis is amajor public health concern, especially in
areas of internal displacement and refugee camps.1 It has
been given less attention than other infectious diseases such
as malaria and AIDS. Leishmaniasis can manifest in different
forms: cutaneous leishmaniasis (CL), mucocutaneous leish-
maniasis (ML), or visceral leishmaniasis (VL).2

Inflicting a major burden on the social, economic, and
psychological welfare of the patients, alongwith enforcing the
loop between poverty and disease, leishmaniasis has been
classified by theWHO as a neglected tropical disease (NTD).3

Although endemic in 98 countries, almost two-thirds of CL
cases are reported from Afghanistan, Algeria, Brazil, Colom-
bia, Iran, and the Syrian Arab Republic. Approximately 0.7 to
1.2millionCL cases and 0.2 to 0.4million VL cases occur each
year. These account for 20,000 to 40,000 annual deaths.2,4

Cutaneous leishmaniasis hasbeen endemic inAleppo since
hundreds of years5; however, based on epidemiological data
dating back to the 1950s, its incidence inAleppowas low. This
was likely due to the antimalarial spraying programs that de-
creased the density of the sand fly vector.6 However, CL in-
cidence in Aleppo witnessed a significant rise since the late
1980s despite the vector control programs implemented in
1991.2,3,6,7 Leishmania is transmitted by the bite of a female
phlebotomine sand fly.8 Eight species of the sand fly vector
were identified in Syria, with Phlebotomus sergenti and Phle-
botomus papatasi being the most predominant.2,9 Cutaneous
leishmaniasis is caused by Leishmania tropica in northern
Syria and urban areas such as Aleppo, Idlib, Lattakia, Hama,
and Damascus,6,10 whereas Leishmania major on the other
hand accounts for 10% of the CL cases in Syria and is prev-
alent in rural areas close to Damascus, Deir al-Zour, and Al-
Hasakah.11 Leishmania infantum is the causative agent of
most VL cases.2 In this study, we aim to evaluate the epide-
miology of CL andVL in the Latakia governorate by comparing
the available pre- and post-conflict Leishmania epidemiolog-
ical data. To our knowledge, this is the first study to assess

leishmaniasis and its epidemiological characteristics in this
part of Syria at this specific time.
This study was reviewed and approved by the Institutional

Review Board at Tishreen University under a waiver of in-
formed consent. We collected our data from the database of
the central leishmaniasis registry in Latakia city. The data
represent the years 2008–2016 and include diagnosis data
and a number of epidemiological parameters: gender, age,
year of diagnosis, city of origin, season of diagnosis, and lo-
cation of lesions. This database is representative of Latakia; it
includes the leishmaniasis cases diagnosed in all local leish-
maniasis and external health-care centers in the Latakia
governorate. Diagnosis was made by histopathologic dem-
onstration of the parasite on Giemsa and hematoxylin and
eosin stains. All analyseswere completed using the Statistical
Package for theSocial Sciences (SPSS) version18 (SPSS Inc.,
Chicago, IL). Descriptive statistics using frequencies (%) for
categorical data were calculated.
The number of CL patients reached 8,168 between the

years 2008 and 2016, and the majority were males (57%).
Around60%of thepatientswere younger than30years. Sixty-
five percent of the lesions affected exposed areas of the body
such as the hands and head. Thirty percent of the cases were
diagnosed in 2013 alone, in which only 17.5% of the patients
were original residents of the Latakia governorate, whereas
the majority were displaced from the Aleppo governorate
(Figures 1 and 2A, Table 1). Overall, more than half of the total
patients were from Latakia, whereas approximately 40%were
from Aleppo. Our data showed a progressive decrease in the
number of CL cases in the long-term residents of Latakia city,
especially after 2014 (Figure 2).
The number of VL patients reached 107. The number of

cases increased after 2010. Most patients were long-term
residents of Latakia Province (62 cases), whereas 29 cases
came from Idlib Province Table 1. The lowest number of CL
and VL cases was diagnosed in autumn. The seasonal prev-
alence varies among different geographies; vector population
dynamics should be studied to explain this phenomenon.
Similar to CL, VL cases in patients from Aleppo, Idlib, and

Hamapeaked in 2013–2014 (Figure 2B). However, the number
of VL cases in long-term residents of Latakia city did not follow
a specific pattern like that of CL.
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In this study, CL affected males (57%) more frequently than
females (43%).These resultswereconsistentwithfindings from
other studies,12–14 which were explained by the fact that males
engage in more outdoor activities compared to females. Also,
wehypothesize that during theSyrianwar,maleswere recruited
to the army and therefore weremore likely to be exposed to the
sand fly bites during that period of time.
Cutaneous leishmaniasis affected individuals of all ages;

however, the highest frequency of infection was observed in
patients younger than 30 years, with almost equal distribution
among the different age groups. Elderly individuals develop a
lifelong immunity against the disease by being exposed to the
parasite at a younger age, which might explain the lower
number of affected individuals older than 50 years.13 More-
over, people older than 30 yearswere less likely to be recruited
into the army and therefore are less likely to be exposed to the
sand fly vector. Children are most likely infected indoors or in
areas around their dwellings, which are the most common
breeding sites for the vectors.15 The high percentage of in-
fection seen in children might be due to the lack of immunity
against the parasite and to the immature immune system,
especially in children aged 0–4 years,15 which might also hold
true for VL infections as 87% of the individuals with VL were
younger than 10 years and the majority (52%) were younger
than 2 years.
Cutaneous leishmaniasis lesions commonly affected ex-

posed areas of the body such as the hands and face (65%)
followed by the feet (8.8%), which might be due to garments

worn during peak exposure times to the sand fly vector,
leaving the hands and face exposed.
Ourdatadepictedasurge in thenumberofCLandVLcases,

coinciding with a wave of internal displacement from different
regions in Syria into the Latakia governorate (Figures 1 and 2A
and B). The number of CL cases in internally displaced per-
sons (IDPs) fromAleppoand Idlib surged starting from the year
2013, whereas the number of CL cases in Hama’s patients
surged starting from the year 2011. This difference can be
explained by the fact that the internal displacement waves
from the Hama governorate started earlier than that of the
other two governorates Table 1. It is difficult to discern
whether reported individuals from Hama, Aleppo, Idlib, and
other Syrian governorates were infected in their original resi-
dence and diagnosed in Latakia or infected and diagnosed in
Latakia.
Similarly, CLcasespeaked innearbycountries that received

an influx of Syrian refugees. Outbreaks have been reported in
the neighboring non-endemic countries such as Lebanon and
Turkey.1,3,16 However, VL cases do not follow a similar pattern
possibly because of the lower numbers and different epide-
miology. No surge in CL cases was seen in the original resi-
dents of Latakia. This canbeattributed to the fact that the IDPs
may have been infected in their original residence areas and
diagnosed later in Latakia. Another explanation could be that a
substantial proportion of these patients had been staying in
campsor refugee-dense neighborhoods isolated from the rest
of the city (Figure 1).However, this doesnot apply to all IDPsas

FIGURE 1. Map of Syria highlighting the influx (black arrows) of internally displaced persons (IDPs) from Aleppo, Idlib, and Hama to Latakia. The
map also shows a number of IDP-dense neighborhoods in Latakia city (1: Al-Shatee Al-Azraq, 2: Al-Madina Al-Riadia, and 3: Al-Ramel Al-Filastini).
This figure appears in color at www.ajtmh.org.
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manywere living in regular residential neighborhoods. Visceral
leishmaniasis cases in Latakia remain significantly lower than
that of CL, with only 46 cases reported during the same time
period. Interestingly, most IDPs diagnosed with CL were from

Aleppo, whereas the majority diagnosed with VL were from
Idlib Table 1. This may reflect the fact that VL is most endemic
in Idlib, where there is more exposure to vectors carrying
L. infantum, whereas CL is most endemic in Aleppo. Our

FIGURE 2. (A) Number of cutaneous leishmaniasis cases diagnosed in Latakia, including the cities of residence of internally displaced persons
(IDPs) between the years 2008 and 2016. (B) Number of visceral leishmaniasis cases diagnosed in Latakia, including the cities of residence of IDPs
between the years 2008and2016. (C) Bar graph showing the total populationof the Latakia governatebetween the years 2008and2016. This figure
appears in color at www.ajtmh.org.

110 YOUSSEF AND OTHERS

http://www.ajtmh.org


findings are supported by reports in the literature that asso-
ciate civil unrest, displacement, and refugee waves, with both
VL and CL endemics and outbreaks.17,18 Dogs play a role in
the transmission of zoonotic leishmaniasis. According to
personal communication with public health officers in Latakia,
there was an issue of stray dogs in one of the IDP-dense
neighborhoods (Al-Ramel Al-Filastini). In addition, malnutri-
tion is a risk factor for VL. Accurate data on malnutrition in
Latakia and Syria are scarce. However, because of growing
concerns of malnutrition in the conflict setting, the WHO
implemented a large-scale malnutrition field response pro-
gram in many governorates, including Latakia.19,20

There has always existed an association between war and
infectious diseases.1Beginning in 2011, theSyrian turmoil has
displaced more than 6.5 million people, causing a crisis
comparable to the World War II refugee crisis.21 It has also
devastated the Syrian health-care infrastructures, severely
damaging 60% of the Syrian hospitals, and greatly reducing
the pharmaceutical production capacity of the country.1 The
destruction of the health-care infrastructure, the crowding of
what was considered “safer Syrian cities” and their remaining
health-care facilities, and the displacement of a large pop-
ulation from leishmaniasis-endemic areas constituted the
right setup for a potential Leishmania outbreak. During
the crisis, Latakia governorate was considered a safer haven
for millions of IDPs from all over Syria, especially from
leishmaniasis-endemic areas such as Aleppo, Idlib, and
Hama. According to the central statistical office of Latakia
governorate, Latakia’s population was 800,000 in 2009.
According to the same source, its population almost reached
2.5 million by 2015 (Figure 2C), mainly because of the internal

displacement. Based on the Latakia governorate refugee of-
fice data, the years 2013–2014 have witnessed the largest
displacement waves over the course of the conflict. This
resulted in a surge in the number of leishmaniasis cases di-
agnosed in thegovernorate,which, in turn, led the local health-
care authorities to implement a control program aiming to
counter this outbreak.
Control programs are the cornerstone of limiting leish-

maniasis. The Lebanese Ministry of Public Health initiated a
control campaign following the2013outbreak in the Lebanese
refugee camps. It included vector control, early detection, and
free treatment of leishmaniasis cases and has proven to be
effective.22 According to the central leishmaniasis registry of
Latakia, a similar campaign was implemented in the Latakia
governorate to counter the leishmaniasis outbreak after 2013.
This campaign consisted of vector control mainly indoor re-
sidual spraying, early detection and treatment, and public
education.
This study was limited by the lack of data on the medical

history of the patients, their comorbidities, treatment regi-
mens, and treatment outcomes. Also, because of the ongoing
war in Syria and lack of access to health-care services, we
expect an underestimation of the true number of reported
cases. Leishmaniasis is an NTD, with a high global burden of
disease accounting yearly for thousands of deaths from VL
and millions of disfiguring lesions from CL and ML. Improving
the living circumstances in sites with high population densi-
ties, enforcing better health-care services, and activating
surveillance, early diagnosis, vector control, and public edu-
cation should constitute an integral part of any plan to suc-
cessfully control and eliminate leishmaniasis.

TABLE 1
Characteristics of patients with cutaneous and VL registered in the central Latakia governorate database between 2008 and 2016

Cutaneous leishmaniasis VL

Number Percentage Number Percentage

Gender Gender
F 3,511 42.99 F 57 53.27

Age (years) Age (years)
(0–10) 1,975 24.18 (0–10) 93 86.92
(10–20) 1,899 23.25 (10–20) 3 2.8
(20–30) 1,752 21.45 (20–30) 6 5.61
(30–40) 964 11.8 ³ 30 5 4.67
(40–50) 730 8.94
(50–60) 432 5.29
(60–70) 257 3.15
(70–80) 118 1.44
(80–) 40 0.49

City of origin City of origin
Latakia 4,321 52.91 Latakia 62 57.94
Aleppo 3,289 40.27 Aleppo 5 4.67
Idlib 230 2.82 Idlib 29 27.10
Hama 127 1.56 Hama 6 5.61
Other* 200 3.5 Other* 5 4.66

Season of diagnosis Season of diagnosis
Winter 2,154 26.37 Winter 15 14.02
Spring 2,717 33.27 Spring 36 33.64
Summer 1,996 24.44 Summer 37 34.58
Autumn 1,300 15.92 Autumn 19 17.76

Location of lesions
Hand 2,681 32.83
Foot 719 8.8
Head 2,655 32.51
Other locations 2,213 27.1
VL = visceral leishmaniasis.
*Other: Al-Hasaka, Homs, Damascus, Deir Al-Zur, Tartous, Al-Raqqa, Al-Sweida, Al-Quneitira, and Daraa.
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