
service-related reasons, which is consistent with previ-
ously reported data and of concern given that malaria can 
be a life-threatening illness (4). Nonetheless, a surprising-
ly low proportion of persons who traveled for business or 
service-related reasons received pretravel medical advice, 
used malaria prophylaxis, and received influenza vacci-
nation. Public health agencies should work closely with 
organizations sending personnel abroad to improve their 
use of health precautions during travel. Furthermore, al-
though most persons who traveled to visit friends or rela-
tives received pretravel medical advice, few used malaria 
prophylaxis. The reason for this discrepancy deserves fur-
ther evaluation.

Public health agencies should also work closely with 
communities whose members are likely to visit friends 
or relatives abroad and with medical providers caring for 
these communities to increase the use of travel health 
precautions, particularly when exceptional circum-
stances apply as during the EVD outbreak. Increasing 
the use of health precautions among persons traveling 
to an area for which active monitoring is recommend-
ed could directly benefit the travelers and improve the  
specificity of active monitoring by reducing the occur-
rence of malaria, influenza, and other preventable travel-
associated illnesses.

Acknowledgments
We thank all persons who underwent active monitoring for 
their cooperation, DOHMH staff involved with Ebola active 
monitoring, and Douglas H. Esposito and Emily S. Jentes for 
providing recommendations.

References
  1. Stehling-Ariza T, Fisher E, Vagi S, Fechter-Leggett E, Prudent N,  

Dott M, et al. Monitoring of persons with risk for exposure to 
Ebola virus diseaseUnited States, November 3, 2014–March 8, 
2015. MMWR Morb Mortal Wkly Rep. 2015;64:685–9.

  2. Yacisin K, Balter S, Fine A, Weiss D, Ackelsburg J, Prezant D,  
et al. Ebola virus disease in a humanitarian aid worker 
New York City, October 2014. MMWR Morb Mortal Wkly Rep. 
2015;64:321–3.

  3. Matheron S, Baize S, Lerat I, Houhou N, Yazdanpanah Y. Ebola: 
should we consider influenza vaccination? Lancet. 2014;384: 
2023–4. http://dx.doi.org/10.1016/S0140-6736(14)62226-1

  4. Boggild AK, Esposito DH, Kozarsky PE, Ansdell V,  
Beeching NJ, Campion D, et al. Differential diagnosis of  
illness in travelers arriving from Sierra Leone, Liberia, or Guinea:  
a cross-sectional study from the GeoSentinel Surveillance  
Network. Ann Intern Med. 2015;162:757–64. http://dx.doi.org/ 
10.7326/M15-0074

  5. Centers for Disease Control and Prevention. Traveler’s health: 
Ebola, 2015 [cited 2015 Oct 15]. http://wwwnc.cdc.gov/travel/ 
diseases/ebola.

Address for correspondence: Neil M. Vora, New York City Department 
of Health and Mental Hygiene, 42-09 28th St, WS 5-105, Queens, NY 
11101-4132, USA: email: nvora@cdc.gov

Cutaneous Leishmaniasis  
and Conflict in Syria

Waleed S. Al-Salem,1 David M. Pigott,1  
Krishanthi Subramaniam,1 Lee Rafuse Haines, 
Louise Kelly-Hope, David H. Molyneux,  
Simon I. Hay, Alvaro Acosta-Serrano
Author affiliations: Liverpool School of Tropical Medicine,  
Liverpool, UK (W.S. Al-Salem, K. Subramaniam, L.R. Haines,  
L. Kelly-Hope, D.H. Molyneux, A. Acosta-Serrano); University of 
Oxford, Oxford, UK (D.M. Pigott, S.I. Hay); University of  
Washington, Seattle, Washington, USA (S.I. Hay)

DOI: http://dx.doi.org/10.3201/eid2205.160042

To the Editor: War, infection, and disease have al-
ways made intimate bedfellows, with disease recrudes-
cence characterizing most conflict zones (1). Recently, in-
creasing violence from civil war and terrorist activity in the 
Middle East has caused the largest human displacement in 
decades. A neglected consequence of this tragedy has been 
the reemergence of a cutaneous leishmaniasis epidemic.

Old World cutaneous leishmaniasis is one of the most 
prevalent insectborne diseases within the World Health Or-
ganization’s Eastern Mediterranean Region (2). Zoonotic 
cutaneous leishmaniasis is caused by the protozoan parasite 
Leishmania major, which is transmitted through the infec-
tious bite of the female Phlebotomus papatasi sand fly; the 
animal reservoirs are the rodent genera Rhombomys, Psam-
momys, and Meriones. Anthroponotic cutaneous leishmani-
asis is caused by L. tropica and transmitted between hu-
mans by the Ph. sergenti sand fly.

Until 1960, cutaneous leishmaniasis prevalence in 
Syria was restricted to 2 areas to which it is endemic (Alep-
po and Damascus); preconflict (c. 2010) incidence was 
23,000 cases/year (3). However, in early 2013, an alarm-
ing increase to 41,000 cutaneous leishmaniasis cases was 
reported (3,4). The regions most affected are under Islamic 
State control; 6,500 cases occurred in Ar-Raqqah, Diyar Al-
Zour, and Hasakah. Because these places are not historical 
hotspots of cutaneous leishmaniasis, this change might be 
attributed to the massive human displacement within Syria 
and the ecologic disruption of sand fly (Ph. papatasi) habi-
tats. According to the United Nations High Commissioner 
for Refugees, >4.2 million Syrians have been displaced 
into neighboring countries; Turkey, Lebanon, and Jordan 
have accepted most of these refugees. As a result, cutane-
ous leishmaniasis has begun to emerge in areas where dis-
placed Syrians and disease reservoirs coexist (5).

According to the Lebanese Ministry of Health, dur-
ing 2000–2012, only 6 cutaneous leishmaniasis cases were 
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reported in Lebanon. However in 2013 alone, 1,033 new 
cases were reported, of which 96.6% occurred among the 
displaced Syrian refugee populations (5). Similarly in Tur-
key, nonendemic parasite strains L. major and L. donovani 
were introduced by incoming refugees (6).

Many of the temporary refugee settlements are predis-
posed to increased risk because of malnutrition, poor hous-
ing, absence of clean water, and inadequate sanitation. The 
combination of favorable climate, abundant sand fly popu-
lations, displaced refugees, and deficient medical facilities 
and services has created an environment conducive to cu-
taneous leishmaniasis reemergence. For example, refugee 
settlements in Nizip in southern Turkey have reported sev-
eral hundred cases (7).

Using current datasets published in English and Ara-
bic, we mapped cutaneous leishmaniasis prevalence within 
Syria and its neighboring countries (Figure). Our results 

demonstrate that cutaneous leishmaniasis prevalence co-
incides with the presence of refugee camps (Figure, panel 
A), which is plausible given the strong association between 
disease outbreaks and refugee settlements (8). The dete-
rioration of Syrian health systems, including the cessa-
tion of countrywide vector control programs, has created 
an ideal environment for disease outbreaks (9). Likewise, 
the sand fly vectors are widely distributed throughout the 
Middle East; expansive Ph. papatasi and Ph. sergenti sand 
fly populations exist in Syria and Iraq (4). The presence of 
these vectors in regions of instability can create new cu-
taneous leishmaniasis foci, which might have debilitating, 
and often stigmatizing, consequences for residents and de-
ployed military personnel (10). In addition, the distribution 
of Leishmania spp. overlaps with sand fly habitats (Figure, 
panel B) and disease reservoirs (W. Al-Salem, unpub. data). 
Consequently, the movement of large refugee populations 
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Figure. Cutaneous leishmaniasis 
prevalence within Syria and 
neighboring countries of the 
World Health Organization’s 
Eastern Mediterranean Region, 
2013. A) Prevalence among 
refugee camps. Case data were 
taken from http://datadryad.org/
resource/doi:10.5061/dryad.05f5h. 
B) Distribution of sand fly and 
parasite species. Country 
names and boundaries are not 
official. Maps were adapted from 
https://hiu.state.gov/Products/
SyriaDisplacementRefugees_2015 
Apr17_HIU_U1214.pdf. 



into regions that are ill-equipped to manage imported cu-
taneous leishmaniasis has resulted in outbreaks in Turkey 
and Lebanon (5,6).

Our findings emphasize the importance of contempo-
raneous disease tracking to identify human populations at 
highest disease risk. To ameliorate the current cutaneous 
leishmaniasis crisis, particularly during the winter when 
cases start to appear, accurate disease monitoring and 
strategic training of persons based within refugee camps 
(medical staff, aid workers, volunteers, and military per-
sonnel) needs to be prioritized. Moreover, clinicians and 
other medical personnel residing in refugee-hosting coun-
tries must be suitably trained to diagnose cutaneous leish-
maniasis because other local diseases (e.g., sarcoidosis and 
cutaneous tuberculosis) can have similar manifestations. 
Along with vector and rodent control, new cutaneous leish-
maniasis outbreaks should be managed by prompt diagno-
sis and treatment, which are even more pertinent given that 
L. tropica–associated cutaneous leishmaniasis typically is 
resistant to several treatment regimens. In summary, the 
coexistence of sand fly populations and Leishmania spp. 
within refugee camps, together with the considerable influx 
of persons who already have cutaneous leishmaniasis, cre-
ate a dangerous cocktail that can lead to an outbreak un-
precedented in modern times.
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To the Editor: Zika virus belongs to the genus Flavi-
virus, family Flaviviridae, and is transmitted by Aedes spp. 
mosquitoes. Clinical signs and symptoms of human infec-
tion include fever, headache, malaise, maculopapular rash, 
and conjunctivitis. 

Zika virus was first isolated in 1947 from the blood of a 
febrile sentinel rhesus monkey during a study of yellow fever 
in the Zika Forest of Uganda (1). During the next 20 years, 
Zika virus isolates were obtained primarily from East and West 
Africa during arbovirus surveillance studies in the absence of 
epidemics. During those 20 years, cases of Zika virus infection 
were detected sporadically; however, given the clinical simi-
larity of Zika and dengue virus infections and the extensive 
cross-reactivity of Zika virus antibodies with dengue viruses, 
it is possible that Zika virus was associated with epidemics 
that were incorrectly attributed to dengue viruses. Beginning 
in 2007, substantial Zika virus outbreaks were reported first in 
Yap Island (Federated States of Micronesia), then in French 
Polynesia, and then in other Pacific Islands (2–4).

Genetic studies have revealed that Zika virus has 
evolved into 3 distinct genotypes: West African (Nigeri-
an cluster), East African (MR766 prototype cluster), and 
Asian. It has been postulated that the virus originated in 
East Africa and then spread into both West Africa and Asia 
≈50–100 years ago (5). In early 2015, cases of Zika vi-
rus infection were detected in Rio Grande State, northern  
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