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A B S T R A C T

Current evidence describing antimicrobial resistance (AMR) in the context of the Syrian conflict is of poor
quality and sparse in nature. This paper explores and reports the major drivers of AMR that were present
in Syria pre-conflict and those that have emerged since its onset in March 2011. Drivers that existed
before the conflict included a lack of enforcement of existing legislation to regulate over-the-counter
antibiotics and notification of communicable diseases. This contributed to a number of drivers of AMR
after the onset of conflict, and these were also compounded by the exodus of trained staff, the increase in
overcrowding and unsanitary conditions, the increase in injuries, and economic sanctions limiting the
availability of required laboratory medical materials and equipment. Addressing AMR in this context
requires pragmatic, multifaceted action at the local, regional, and international levels to detect and
manage potentially high rates of multidrug-resistant infections. Priorities are (1) the development of a
competent surveillance system for hospital-acquired infections, (2) antimicrobial stewardship, and (3)
the creation of cost-effective and implementable infection control policies. However, it is only by
addressing the conflict and immediate cessation of the targeting of health facilities that the rehabilitation
of the health system, which is key to addressing AMR in this context, can progress.
© 2018 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
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Introduction

Multilateral action by international health bodies and govern-
ments is required to combat the global threat of antimicrobial
resistance (AMR). Failing to address issues at the local level can
have regional and global implications. The fallout of the Syrian
conflict is not restricted to Syria and neighbouring countries: in
2015 alone, 378 000 Syrians entered Europe – roughly one-third of
the 1.3 million refugees seeking asylum there (Connor, 2015). The
European Centre for Disease Prevention and Control (ECDC) and
the World Health Organization (WHO) have stated that the risk of
infections resulting from the living conditions that refugees
encounter are greater than the risks of them importing infections
(WHO, 2017; Brusin et al., 2015; European Centre for Disease
Prevention and Control, 2016). Nevertheless, potentially high rates
of AMR amongst Syrians require us to address the causes, risks,
costs, and future considerations of this challenge both for Syrians
living in conflict and for Syrian refugees.

The Lancet Series on the promotion of universal access and
sustainable effectiveness of antimicrobials in the context of AMR
includes policy recommendations for national and regional
interventions to combat resistance (Dar et al., 2016). These include
infection prevention and control (IPC), surveillance, monitoring,
stewardship, and the strengthening of health systems. It highlights
the importance of access to effective antimicrobials whilst also
ensuring effective stewardship and vaccination as a means of
addressing AMR globally. For Syria and other conflict-affected
countries to participate in the WHO Global Action Plan (GAP) on
AMR, a pragmatic focus on what can be achieved in these countries
is required. This is particularly the case in Syria where a
comprehensive national action plan to address AMR is currently

unrealistic given the parallel health systems functioning inside its
borders.

This article identifies the drivers of AMR that existed before the
conflict and those that have occurred since the onset of conflict in
March 2011. It also makes recommendations as to how these can be
addressed.

Drivers of AMR in the Syrian context

This section examines the potential drivers of AMR in Syria
before and after the onset of conflict, highlighting those most
relevant to the Syrian context. Figure 1 summarizes the main
drivers and their consequences.

Drivers of AMR in the Syrian context: pre-2011

Prior to the conflict, health indices for Syria, a middle-income
country, showed many parallels with those of Western countries,
such as completion of the epidemiological transition and a life-
expectancy in excess of 70 years. In contrast to Western countries,
neither microbiology nor infectious diseases were recognized as
speciality areas of training, nor were they financially rewarding.
Little training was provided beyond medical school; there were
few opportunities for continuing medical education. The labora-
tories established in public hospitals under the Ministry of Health
(MoH) and Ministry of Higher Education were variably equipped
with manual (Kirby–Bauer) and automated (Phoenix and Vitek)
AMR testing. IPC was inadequate, with poor implementation of the
National Protocol for Infection Control, and protocols for universal
precautions were absent. Efforts towards antimicrobial steward-
ship are seen in the legislation drawn up by the Syrian Syndicate

Pre-confli ct
- Availabilit y of anti bioti cs wit hout prescripti on
- Excess ive anti bioti c prescribing
- Lac k of anti microbial stewardship
- Poo r infecti on preventi on and  control
- Non-existent nosocomial surveill ance
- Lac k of microbiologists and  infecti ous disease 
specialists

Confli ct related or exacer bated by the c onfli ct
- Destroyed health infr astructure
- Fragmentati on of health system
- Exodus or death of healthca re workers
- Lac k of training for remaining health workers
- Overcrowding and  displac ement
- Lac k of availabilit y of a nti bioti cs
- Overuse of available a nti bioti cs
- War trauma,  especiall y by heavy weapons and  
explosive devices ca using contaminated and  
dee ply penetrati ng injuries 
- Increased use of prostheti c materials
- Insufficient resources

Consequ ence s
- Inabilit y to perf orm bac terial surveill ance
- Unknown prevalence of resistant organisms
- Few microbiolog y laboratories 
outside of government controll ed areas
- Lac k of qualit y control
- Potenti al for increased morbidit y/ mortalit y
- Potenti al for nosocomial transm iss ion
- Smuggling of fake anti bioti cs 

Figure 1. Drivers and consequences of antimicrobial resistance in the Syrian conflict and their consequences.
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