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Infectious disease risk from the Syrian conflict
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1. Introduction

The breakdown of health care in Syria under the present conflict
has been highlighted in ProMED reports on the increasing risk of
leishmaniasis1–4 and rabies.5 However, these reports merely
reflect the drastic deterioration in health care. A recent report
from Médecins Sans Frontières6 highlights not only the destruction
of health care facilities and the difficulties in treating injured
people, but also describes the absence of childhood immunizations
in many areas, lack of pharmaceuticals including antibiotics, and
the lack of access to clean water and surge in diarrhea cases.
Furthermore, medical facilities and staff have been deliberately
targeted;7 the Independent International Commission of Inquiry
on Syria wrote in a report this month, ‘‘Medical personnel and
hospitals have been deliberately targeted and are treated by
parties to the conflict as military objectives.’’8,9 The conflict is
expected to reverse the recent gains seen in the falling infant
mortality rate and increased childhood immunization rate.10

Under these circumstances a surge in infectious diseases in both
Syria and neighboring countries can be expected.
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2. Middle East respiratory syndrome coronavirus (MERS-CoV)

A novel coronavirus with a high mortality has been described
in Saudi Arabia, Qatar, Abu Dhabi, and Jordan.11 So far, the virus
infection has shown a high mortality, and person to person
transmission has been seen within a family.12 As at July 8, 2013,
80 cases have been diagnosed, with a fatal outcome in 45
deaths.28

A recent case diagnosed in Italy was infected in Jordan, as were
some of the first cases.13 Thus the MERS-CoV may also exist in
Syria, and the refugee camps pose a particular threat to airborne
transmission. At present the reservoir of the infection is not known
and neither are its transmission potential and the proportion of
mild cases.

3. Upper respiratory tract, gastrointestinal, and skin infections

Hepatitis A virus, enterovirus, and bacterial infections due to
Salmonella, Shigella, and Escherichia coli will appear due to
contaminated water. Upper respiratory tract infections will
increase and epidemics of influenza are to be expected. The
crowded living conditions combined with a lack of health care
facilities will result in an increase in tuberculosis. In 2009 it was
estimated that Syria had 26 (range 22–31) new cases of
tuberculosis per 100 000 population.14 Influenza is a threat and
if introduced will probably spread rapidly in the refugee camps.

Infections with common soil helminths such as Ascaris are
expected to increase and cholera is an imminent risk. Skin
infections like scabies are expected to be prevalent.

Schistosoma haematobium is found in the governorate of Al-
Raqqah in Syria, whereas Turkey and Lebanon are free of
schistosomiasis and there are only a few foci found in Jordan.15

With the poor sanitary conditions in the refugee camps, contami-
nation of fresh water sources from infected refugees is a risk.

4. Measles and other vaccine-preventable infections

The childhood vaccination program is not functioning in areas
affected by the war, but the United Nations Children’s Fund
(UNICEF) has supported vaccination in refugee camps and
populations living close to refugee camps against measles
and polio.16 A measles and polio vaccination campaign began in
late November 2012. As of December 12, 2012, 948 000 children
ses. Published by Elsevier Ltd. All rights reserved.
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had been vaccinated against polio and over 772 000 against
measles, with the campaign still in progress.16 The Ministry of
Health of Jordan in collaboration with the World Health
Organization, UNICEF, and the United Nations High Commissioner
for Refugees (UNHCR) completed a vaccination campaign against
measles at the Zaatari refugee camp in April 2013, immunizing 98%
of the target population of some 90 000 people – mainly new
arrivals – between the ages of 6 months and 30 years.17

5. Vector-borne infections

5.1. Leishmaniasis

Several reports indicate that cutaneous leishmaniasis in on the
increase. Cutaneous leishmaniasis is caused by Leishmania tropica,
and 30 000 cases were reported in 2008.18 Visceral leishmaniasis is
rare but is found in Aleppo and from there towards the Turkish
border. The reservoir for L. tropica is small rodents and for
Leishmania infantum is dogs.17

5.2. Dengue fever

Dengue is endemic in the western and southern regions of Saudi
Arabia,19 and the presence of the vector for dengue fever, Aedes

albopictus, was reported from Lebanon and Syria for the first time
in 2007.20

There is a real risk of the emergence of dengue fever in Syria
under the present conditions.

5.3. Malaria

Syria was endemic for malaria until recently. In the World
Malaria Report for 2005 only limited transmission in a few areas in
the northeastern part of the country towards the border with Turkey
and Iraq was reported.21 Malaria in Turkey has been largely
controlled, and in 2011 only four relapses of Plasmodium vivax were
reported; Turkey aimed to interrupt malaria transmission by 2012.22

Thus the risk of large outbreaks of malaria is limited, as transmission
has almost been controlled in Syria and neighboring countries.
However, a transmission potential exists and a febrile patient with
no specific symptoms should be investigated for malaria.

6. Zoonoses

6.1. Rabies

There is little doubt that rabies circulation in animals, especially
dogs, is increasing in Syria, with an expected increased risk of
rabies in the human population too. Rabies in dogs appears
widespread, as is apparent from information gathered on the
Israeli side of the Syrian border.23 From 2005 to 2012 Syria
reported between two and 16 outbreaks in animals annually and
16 human cases.24

6.2. Crimean-Congo hemorrhagic fever (CCHF)

CCHF is a viral zoonotic disease transmitted by ixodid ticks and
has been increasing in Turkey;25 livestock has been identified as
the source of infection in one study.26

6.3. Brucellosis

Breakdown in veterinary public health systems will result in the
re-emergence of brucellosis.27 Brucellosis is common in cattle and
sheep in Jordan and is also seen in goats.15 With a lack of veterinary
control, brucellosis will increase in Syria.
7. Conclusions

Many of the infections like leishmaniasis, tuberculosis, and
brucellosis have a long incubation time and refugees will have
these infections with them, with the risk of reintroducing them in
neighboring countries. An increase in cases of leishmaniasis has
already been reported from Syria and will most probably also be
seen in the refugee population.

Epidemics of bacterial meningitis and gastrointestinal infec-
tions like hepatitis A, enterovirus, and Giardia can be expected.
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18. Alvar J, Vélez ID, Bern C, Herrero M, Desjeux P, Cano J, et al., the WHO
Leishmaniasis Control Team. Leishmaniasis worldwide and global estimates
of its incidence. PLoS One 2012;7:e35671.

19. Ahmed MM. Clinical profile of dengue fever infection in King Abdul Aziz
University Hospital Saudi Arabia. J Infect Dev Ctries 2010;4:503–10.

20. Haddad N, Harbach RE, Chamat S, Bouharoun-Tayoun H. Presence of Aedes
albopictus in Lebanon and Syria. J Am Mosq Control Assoc 2007;23:226–8.

21. World Health Organization. World malaria report 2005. WHO/HTM/MAL/
2005.1102. Geneva: WHO; 2005. Available at: http://whqlibdoc.who.int/
publications/2005/9241593199_section2_eng.pdf (accessed June 2013).

22. World Health Organization. Malaria: country profiles 2012—Turkey. Geneva:
WHO; 2012. Available at: http://www.who.int/malaria/publications/country-
profiles/profile_tur_en.pdf (accessed June 2013).

23. David D, Dveres N, Yakobson BA, Davidson I. Emergence of dog rabies in the
northern region of Israel. Epidemiol Infect 2009;137:544–8.

24. World Organisation for Animal Health (OIE). World Animal Health Information
Database (WAHID); release date August 2012. Available at: http://www.oie.int/
wahis_2/public/wahid.php/Countryinformation/Animalsituation (accessed
June 2013).

25. Leblebicioglu H. Crimean-Congo haemorrhagic fever in Eurasia. Int J Antimicrob
Agents 2010;36(Suppl 1):S43–6.

26. Chinikar S, Mojtaba Ghiasi S, Moradi M, Goya MM, Reza Shirzadi M, et al.
Phylogenetic analysis in a recent controlled outbreak of Crimean-Congo
haemorrhagic fever in the south of Iran. December 2008 Euro Surveill
2010;15. pii: 19720..

27. Gwida M, Al Dahouk S, Melzer F, Rosler U, Neubauer H, Tomaso H. Brucellosis—
regionally emerging zoonotic disease? Croat Med J 2010;51:289–95.

28. ProMED-mail. MERS-CoV - Eastern Mediterranean (40): Saudi Arabia, WHO.

http://www.doctorswithoutborders.org/publications/article.cfm?id=6669
http://www.doctorswithoutborders.org/publications/article.cfm?id=6669
http://dx.doi.org/10.1503/cmaj.109-4492
http://dx.doi.org/10.1503/cmaj.109-4492
http://www.irinnews.org/Report/97736/Syria-s-brain-drain-another-twist-to-the-country-s-crisis
http://www.irinnews.org/Report/97736/Syria-s-brain-drain-another-twist-to-the-country-s-crisis
http://www.irinnews.org/Report/97736/Syria-s-brain-drain-another-twist-to-the-country-s-crisis
http://www.ohchr.org/Documents/HRBodies/HRCouncil/CoISyria/PeriodicUpdate11March2013_en.pdf
http://www.ohchr.org/Documents/HRBodies/HRCouncil/CoISyria/PeriodicUpdate11March2013_en.pdf
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0050
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0050
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0055
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0055
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0055
http://www.who.int/tb/publications/global_report/gtbr12_annex4.pdf
http://www.who.int/tb/publications/global_report/gtbr12_annex4.pdf
http://www.who.int/schistosomiasis/resources/EMRO_report_Schistosomiasis.pdf
http://www.who.int/schistosomiasis/resources/EMRO_report_Schistosomiasis.pdf
http://www.unicef.org/infobycountry/jordan_67111.html
http://www.unicef.org/infobycountry/jordan_67111.html
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0085
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0085
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0090
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0090
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0090
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0095
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0095
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0100
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0100
http://whqlibdoc.who.int/publications/2005/9241593199_section2_eng.pdf
http://whqlibdoc.who.int/publications/2005/9241593199_section2_eng.pdf
http://www.who.int/malaria/publications/country-profiles/profile_tur_en.pdf
http://www.who.int/malaria/publications/country-profiles/profile_tur_en.pdf
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0115
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0115
http://www.oie.int/wahis_2/public/wahid.php/Countryinformation/Animalsituation
http://www.oie.int/wahis_2/public/wahid.php/Countryinformation/Animalsituation
http://www.oie.int/wahis_2/public/wahid.php/Countryinformation/Animalsituation
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0125
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0125
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0130
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0130
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0130
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0130
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0135
http://refhub.elsevier.com/S1201-9712(13)00200-2/sbref0135

	Infectious disease risk from the Syrian conflict
	Introduction
	Middle East respiratory syndrome coronavirus (MERS-CoV)
	Upper respiratory tract, gastrointestinal, and skin infections
	Measles and other vaccine-preventable infections
	Vector-borne infections
	Leishmaniasis
	Dengue fever
	Malaria

	Zoonoses
	Rabies
	Crimean-Congo hemorrhagic fever (CCHF)
	Brucellosis

	Conclusions
	References


