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The impact of antimicrobial stewardship strategies on 
antibiotic appropriateness and prescribing behaviours in 
selected countries in the Middle East: a systematic review 
Ziad Nasr,1 Bridget Paravattil 1 and Kyle J. Wilby 1 

L’impact des stratégies de gestion des antimicrobiens sur la pertinence des antibiotiques et les 
comportements en matière de prescription au Moyen-Orient : analyse systématique 

RÉSUMÉ La résistance aux antimicrobiens est un problème de santé mondial et la gestion des antimicrobiens 
constitue une composante essentielle des politiques hospitalières dans le monde. Pourtant, il existe 
actuellement peu d’informations sur l'efficacité des stratégies de mise en œuvre au Moyen-Orient. Nous avons 
passé en revue des études conduites dans la région utilisant différentes stratégies de gestion des antimicrobiens 
afin d’évaluer la pertinence des antimicrobiens et les comportements en matière de prescription. Une recherche 
dans Medline, Embase, International Pharmaceutical Abstracts, Google et Google Scholar a été effectuée. Vingt 
articles répondaient au critère d’inclusion, deux études évaluaient les stratégies incluant des audits prospectifs 
avec rétro-information, tandis que 18 autres évaluaient des stratégies incluant des analyses comparatives de 
l’utilisation des antimicrobiens par rapport aux procédures. Les recommandations en matière de mise en œuvre 
de la gestion des antimicrobiens au Moyen-Orient soulignaient l’importance de développer et de mettre à jour 
les politiques locales de prescription des antimicrobiens, et de recourir à des approches interdisciplinaires 
collaboratives, si l’on veut assurer le succès des programmes. 

أثــر اســراتيجيات الإدارة المتعلقــة بمضــادات الميكروبــات عــى مــدى ملاءمــة المضــادات الحيويــة وســلوكيات وصفهــا في 
الــرق الأوســط: اســتعراض منهجــي 
زياد نصر، بريدجيت بارافاتيل، كايل ج. ويلبي 

الخلاصــة: تمثّــل مقاومــة مضــادات الميكروبــات مشــكلة صحية عالميــة، وتمثــل إدارة مضــادات الميكروبات عنصراً أساســياً في سياســات المستشــفيات 
في جميــع أنحــاء العــالم، إلا أنــه لا يوجــد الكثــر مــن المعلومــات بشــأن اســراتيجيات التنفيــذ الفعّــال في الــرق الأوســط. وقــد أجرينــا اســتعراضاً 
ــذت في هــذه المنطقــة حيــث طُبقــت اســراتيجيات مختلفــة لإدارة مضــادات الميكروبــات مــن أجل تقييم مــدى ملاءمــة مضادات  للدراســات التــي نُفِّ
الميكروبــات وســلوكيات وصفهــا. وأُجــرى بحــث عــى قواعــد بيانــات MEDLINE وEMBASE والخلاصــات الصيدلانيــة الدولية، ومحركــي البحث 
Google وGoogle Scholar. واســتوفى 20 مقــالاً معايــر الإدراج في الاســتعراض؛ فعُنيــت دراســتان بتقييــم الاســراتيجيات التــي تتضمــن إجــراء 

مراجعــة تطلّعيــة مــع توفــر تعليقــات، في حــن عمــدت 18 دراســة أخــرى إلى تقييــم الاســراتيجيات التــي تتضمــن مقارنــة اســتخدام مضــادات 
الميكروبــات بالمبــادئ التوجيهيــة. وأبــرزت التوصيــات المتعلقــة بتنفيــذ الإشراف في الــرق الأوســط أهميــة إعــداد وتحديــث السياســات الخاصــة 

بوصــف مضــادات الميكروبــات عــى المســتوى المحــي واســتخدام نُـُـج تعاونيــة متعــددة التخصصــات لتحقيــق النجــاح.

ABSTRACT Antimicrobial resistance is a global health problem and antimicrobial stewardship is an essential 
component of hospital policies worldwide yet little is known regarding effective implementation strategies in the 
Middle East. We conducted a review of studies carried out in this region that deployed different antimicrobial 
stewardship strategies to assess antimicrobial appropriateness and prescribing behaviours. A search of MEDLINE, 
EMBASE, International Pharmaceutical Abstracts, Google and Google Scholar was conducted. Twenty articles met 
the inclusion criteria; 2 studies evaluated strategies including prospective audit with feedback, while 18 others 
evaluated strategies including benchmarking antimicrobial utilization against guidelines. Recommendations for 
implementation of stewardship in the Middle East highlighted the importance of developing and updating local 
antimicrobial prescribing policies and using collaborative interdisciplinary approaches for success. 
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Introduction

Antimicrobial resistance is known to 
be one of the major threats to global 
health, mainly due to the prevalence of 
injudicious and overzealous use of an-
timicrobials (1). The world has reached 
a post-antibiotic era where major and 
even minor injuries can lead to multi-
drug-resistant infections and result in 
mortality, as available antibiotic options 
may not be available for treatment (1). 
This is alarming, especially that resistant 
bacterial illnesses increases the cost of 
treatment and extends the course of 
therapy. As such, the duration of hospi-
talizations, the overall health care costs 
and the economic burden on families 
and societies worldwide will increase 
(1). In fact, the World Health Organi-
zation (WHO) states that multidrug-
resistant bacterial infections have led to 
more than 8 million additional hospital 
stays and currently cost the health care 
system in excess of US$ 20 billion (2). 

Antimicrobial stewardship refers 
to a set of coordinated strategies that 
focus on promoting appropriate antibi-
otic use in inpatient health care settings 
while improving patient outcomes, 
ensuring patient safety, reducing phar-
macy cost for antibiotics and decreasing 
antimicrobial resistance and the spread 
of infections caused by multidrug-re-
sistant organisms (3,4). Antimicrobial 
stewardship programmes are typically 
hospital-based programmes designed 
to ensure that patients receive the right 
antibiotic, at the right dose, at the right 
time and for the right duration (5–7). 
An effective programme is one that has 
committed leadership and necessary 
human, financial and information tech-
nology resources. The literature shows 
that successful programmes are those 
that are led by a coalition between phy-
sicians and clinical pharmacists (8–10). 
While most research conducted is re-
ported from centres in North America 
and Europe, international guidelines 
are currently being developed and dis-
seminated. However, institutions in the 

Middle East and the Persian Gulf region 
still lack firm and clear guidelines for 
proper antimicrobials use, which are 
essential for the success of local pro-
grammes due to regional variations in 
antibiotic utilization and prevalence of 
resistant organisms (10). 

Antimicrobial stewardship interven-
tions can only be successful if they meet 
the specific needs of the health care 
institution with dedicated multifaceted, 
multidisciplinary teams (physicians, 
pharmacists and nurses), administra-
tors and policy-makers (9). These in-
terventions include: prospective audits 
with intervention and feedback; im-
plementation of formulary restriction 
programmes and pre-authorization 
requirements for specific antimicrobials 
within individual institutions; educa-
tion; compliance with local/national 
guidelines and dissemination of clinical 
pathways; antimicrobial cycling and 
order forms; streamlining or therapy 
de-escalation; use of combination anti-
microbial therapy; and dose optimiza-
tion, or the switch from the intravenous 
route of administration to oral when 
indicated (7). In general, such interven-
tions typically require essential compo-
nents such as stakeholder buy-in, review 
of documentation systems, navigation 
of prescriber–pharmacist relationships 
and national/institutional prescribing 
policies (11,12). 

In order to address the unique 
needs of individual institutions through 
implementation of a proactive antimi-
crobial stewardship programme and to 
provide guidance for future programme 
development, we conducted a review 
of studies that adopted different anti-
microbial stewardship strategies in the 
Middle East region to assess antimi-
crobial utilization and evaluate antimi-
crobial prescribing behaviours within 
hospitals. A secondary objective was to 
determine core recommendations for 
programme development in the Middle 
Eastern context. 

Methods

A search of MEDLINE (1948–Feb-
ruary  2016),  EMBASE (1980–
F e b r u a r y  2 0 1 6 ) ,  I n t e r n a t i o n a l 
Pharmaceutical Abstracts (1970–
February 2016), Google and Google 
Scholar was conducted for articles 
assessing prescribing patterns of antibi-
otics and evaluating the use of antimi-
crobials within health care institutions 
in selected countries in the Middle East 
region. Search terms included combina-
tions of ‘antimicrobial’, ‘antimicrobial 
stewardship’, ‘prescribing’, ‘utilization’, 
‘resistance’, and ‘Middle East’, ‘Bahrain’, 
‘Iraq’, ‘Jordan’, ‘Kuwait’, ‘Lebanon’, 
‘Oman’, ‘Palestine’, ‘Qatar’, ‘Saudi Ara-
bia’, ‘Syria’, ‘United Arab Emirates’ and 
‘Yemen’. The reference lists of the arti-
cles identified were manually searched 
for pertinent articles that were not iden-
tified in the electronic search. Identified 
abstracts were included if the study was 
published in English and had at least 
1 antibiotic prescribing pattern or its 
use was assessed or evaluated in a hos-
pital inpatient setting. All populations 
were included. Articles were excluded if 
they were done in a community setting 
(including health centres or primary 
health clinics), addressed general drug 
prescribing patterns with no focus on 
antibiotics or if they did not assess use 
against guidelines or defined local insti-
tutional or national policies. 

After title and abstract review, the 
full text versions of identified articles 
were downloaded for review. After as-
sessment against inclusion criteria, a 
total of 20 articles were included in this 
narrative review. Data extracted from 
identified studies included study design, 
setting, interventions, comparators and 
results. If provided by the article, rec-
ommendations regarding programme 
development or implementation were 
also extracted. 
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Results 

Strategies for implementation 
of successful antimicrobial 
stewardship programmes
All 20 studies collected data through 
patients’ chart s and medical file review, 
either retrospectively (11 studies) or 
prospectively (9 studies). All studies 
provided recommendations for suc-
cessful programme development and/
or implementation. Table 1 summarizes 
the studies in regard to the adoption by 
institutions of interventional strategies 
in order to assess and enhance antimi-
crobial use and prescribing behaviours 
by physicians (13–32). 

Two studies used proactive core 
strategies in the form of prospective 
audit or point prevalence survey fol-
lowed by education and feedback 
(13,14) to evaluate the appropriateness 
of antimicrobial prescribing and utili-
zation. Amer et al. compared the pre-
scribing appropriateness of the empiric 
antibiotic therapy before and after the 
implementation of the antimicrobial 
stewardship programme at their institu-
tion in Saudi Arabia (13). The primary 
aim of the programme was to optimize 
the appropriateness of antimicrobials 
use and thus prevent the emergence 
of antimicrobial resistance associated 
with inappropriate use. Through tar-
geting the 5 most commonly used 
broad-spectrum antibiotics (piperacil-
lin/tazobactam, imipenem/cilastatin, 
meropenem, vancomycin, tigecycline) 
in the intensive care unit setting, they 
prospectively compared patients who 
were put under the active antimicrobial 
stewardship programme arm with other 
patients who had been admitted to the 
same unit at that institution before the 
implementation of the programme in 
2011 over a 6-month period during 
the same season. Appropriateness of 
empirical antibiotics was assessed by 
the stewardship team and evaluated 
according to the institution’s internally 
developed criteria, including formu-
lary restrictions, and following reliable 

international infectious diseases clinical 
guidelines. Recommendations were 
then communicated in a verbal fashion 
to the intensive care unit team. The ap-
propriateness of empirical antibiotics 
improved from 30.6% (15/49) in the 
historical control arm to 100% (24/24) 
in the proactive antimicrobial steward-
ship programme arm; the difference was 
statistically significant (P < 0.05). The 
rate of inappropriate antimicrobial use 
was reduced to 0% upon implementing 
the programme. There was also a signifi-
cant reduction in the antibiotic utiliza-
tion and direct costs in the antimicrobial 
stewardship programme arm. On the 
other hand, there was no significant 
clinical difference between the 2 arms of 
the study in terms of Clostridium difficile 
infection rate. A total of 27 interven-
tions were made with an acceptance 
rate of 96.3% (13). However, this study 
had a number of limitations, including 
lack of randomization, small sample 
size, short follow-up duration and single 
institution’s experience, thus affecting 
the generalizability of the results. 

After performing a point prevalence 
survey over a 3-month period to assess 
vancomycin prescribing compliance 
with the Centers for Disease Control 
and Prevention (CDC) guidelines, Dib 
et al. evaluated feedback and performed 
an educational intervention to enhance 
adherence to local policies at their in-
stitution in Saudi Arabia (14). In the 
pre-intervention period, vancomycin 
utilization was deemed appropriate in 
only 65% (48/74) of adult patients. 
The investigators then implemented a 
continuous education and active feed-
back approach targeting compliance 
with CDC recommendations. During 
the post-intervention period, compli-
ance with guidelines for vancomycin 
utilization increased significantly for all 
indicators from 65% (48/74) in the pre-
intervention phase to 91% (31/34) in 
the post-intervention phase (P = 0.004). 
In addition, compliance with vancomy-
cin trough level monitoring increased 
from 35% to 67.7% (P = 0.0002). The 

study concluded that audit and feed-
back and/or educational approaches 
are effective in improving compliance 
with guidelines for antimicrobials utili-
zation (14). 

Eighteen additional studies evalu-
ated prescribing patterns and antimi-
crobial utilization within hospitals in 
the Middle East area (15–32) by as-
sessing compliance with local/national 
institutional policies or internationally 
endorsed clinical guidelines. Eleven 
(61.1%) of these reported unwarranted 
and inappropriate use (typically over-
use) of antimicrobials. The majority of 
the studies concluded that prescribing 
habits were to blame for the discrep-
ancies observed, and that physicians 
were not prescribing according to lo-
cal policies and guidelines (16–26). 
Conversely, 6 (33.3%) studies reported 
adherence to guidelines and local 
institutional policies (27–32). These 
studies deemed prescribing patterns to 
be rational and in line with local and 
international standards. The reasons be-
hind this are recorded as being the result 
of institutional policies, implementa-
tion of protocols or prescribing aids, 
or adoption of international guidelines 
from North America and/or Europe. 
Some of these studies also reported that 
antimicrobial stewardship initiatives 
(restrictive measures, antimicrobial cy-
cling, antimicrobial switch, etc.) likely 
influenced adherence rates (15,24,32).

Recommendations for 
programme development and 
implementation
Specific recommendations extracted 
from each study are given in Table 1. 
All the studies we examined provided 
recommendations that are considered 
to be crucial for further enhancement 
of antimicrobial usage through imple-
mentation of successful antimicrobial 
stewardship programmes. Eight studies 
mentioned the importance of imple-
menting local guidelines and policies 
(13,16,18,21,24,25–27). It was also sug-
gested that these should be supported 
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by an infection control committee 
(17,23). Other studies recommended 
that these policies should be updated 
regularly and must be readily available 
and disseminated throughout the insti-
tution (17,20,23,24,26).

Other  approaches were also 
mentioned. These included annual 
surveillance; infectious diseases team 
consultations (17,23,24,32) focusing 
on interdisciplinary collaboration; and 
good cross-departmental communica-
tion (22,23). In the majority of studies 
training of health care professionals, 
public health awareness and continuing 
medical education were considered to 
be important components that further 
enhance health care professionals’ 
knowledge, and thus improve antibiot-
ics use and overall prescribing appropri-
ateness (13–15,19,21,24–26). Others 
highlighted the importance of the role 
of the clinical pharmacist in monitoring 
prescriptions (i.e. dosage and frequency 
adjustments), intervening when appro-
priate, and the implementation of such 
interventions if deemed reasonable 
(17,18,21,23,29,30,32). Lastly, some 
studies reflected upon the need for con-
tinuous use of guidelines (13,28,31) 
and the increased need for drug utiliza-
tion reviews, audits, or strategies that 
include restriction policies, order forms, 
pharmacodynamics dose optimization 
and antimicrobial cycling and rotating 
(13–15,17,21,23,24).

Discussion

To our knowledge, this is the first review 
to summarize published antimicrobial 
stewardship interventions in the Middle 
Eastern context and to extract recom-
mendations from past studies for future 
programme implementation. The re-
sults provide excellent background in-
formation for institutions in the region 
attempting to improve antimicrobial 
use and an insight for programme de-
velopment and implementation. A total 
of 20 studies were identified that have 

assessed at least one type of antimicro-
bial stewardship intervention. Two of 
these studies reported the use of proac-
tive core interventions which positively 
affected prescribing behaviours through 
audit and feedback. The remaining 18 
papers primarily described adherence 
of antimicrobial prescribing patterns to 
institutional, local/national, or interna-
tional policies and guidelines. The end 
result from the studies we examined in 
this review was that antimicrobial utili-
zation is a problem in the Middle East 
and more-proactive strategies should be 
developed in order to further improve 
the appropriateness of therapy.

The 2 papers describing proactive 
core strategies must be closely exam-
ined to determine how results can be 
applied in other settings in the region 
(13,14). These studies are very impor-
tant, in that they demonstrate that a pro-
spective audit and feedback approach is 
effective in the region, and their findings 
suggest that prescribers were receptive 
and an audit and feedback model can 
be established. While this approach 
is a core component of antimicrobial 
stewardship programmes in North 
America and Europe, there may be cul-
tural considerations in the Middle East 
(physician attitudes, acceptance of col-
laborative practices, acceptance of phar-
macist recommendations, etc.) that 
could limit effectiveness (8,33). These 
cultural differences should be further 
explored and any associated impact on 
effectiveness of programmes should be 
assessed. In addition, a key finding was 
that education seems to be central in the 
implementation of any programme and 
perhaps is important for those institu-
tions developing programmes in areas 
of the Middle East where antimicrobial 
stewardship is considered a novel con-
cept (34).

A number of key recommendations 
were extracted from the studies includ-
ed in our review that provide insight 
into future programme development 
and implementation; many themes 
emerged from these recommendations 

that warrant discussion. First, develop-
ment of local policies was recommend-
ed by a large majority of the studies. 
The importance of this point cannot 
be stressed enough as antimicrobial 
resistance patterns vary greatly between 
settings and even between institutions. 
Therefore, antibiograms and prescrib-
ing protocols and policies are essential 
for continuous monitoring of outcomes 
at the institutional level (11,35). It is 
also important to note that any guide-
line established from other settings (i.e. 
North America or Europe) must be 
carefully reviewed for applicability be-
fore adoption in a new context. 

Secondly, any policy or prescribing 
protocol developed must be continually 
updated based on current epidemio-
logical data, including infection preva-
lence and antimicrobial resistance. This 
should be done at least annually in order 
to ensure guidelines and recommenda-
tions remain valid over time. 

A third point that emerged from the 
recommendations was the importance 
of the collaborative approach within 
a multidisciplinary team. Physicians 
and clinical pharmacists are typically 
considered to be the core members of 
antimicrobial stewardship programme 
leadership (in addition to information 
technology personnel), however col-
laboration with other disciplines such 
as nursing, laboratory personnel, ad-
ministrators and home care services 
will only improve stakeholder buy in 
and promote a culture of antimicrobial 
stewardship within the institution itself 
(9,10,36).

Considering the points discussed 
above, we urge institutions in the Mid-
dle East to consider the following points 
for programme development and im-
plementation. First, it is important to 
ensure adequate baseline surveillance 
data is obtained, in order to guide the 
most appropriate type of interventions 
and stewardship strategies. This can be 
obtained through laboratory data, drug 
utilization trends and point prevalence 
surveys. In addition, it is important for 
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institutions to evaluate any antimicro-
bial stewardship initiative on a regular 
basis (e.g. annually) in order to assess 
the impact and seek opportunities for 
improvement. Second, any adapted 
policy or guideline originating from an-
other context must be locally validated 
to ensure appropriateness and applica-
bility for the setting. While international 
guidelines do provide evidence-based 
recommendations, stewardship must 
be adapted to each local context and 
culture. Lastly, we strongly urge clini-
cians and researchers working in this 
area to disseminate their findings in the 
form of abstracts and publications. As 
demonstrated by this review, there is a 
great lack of data for guidance of stew-
ardship in the Middle Eastern context, 
and sharing of experiences and knowl-
edge will only work towards improving 
patient outcomes through appropriate 
use of antimicrobials. 

Conclusions

Our findings show antimicrobial stew-
ardship programmes are in their infancy 
in the region but that work is currently 
being done to further develop these 
programmes. Our findings also show 
that antimicrobial utilization is subop-
timal in the region, as demonstrated by 
the studies we surveyed. We urge those 
working in Middle Eastern contexts 
to make antimicrobial stewardship an 
institutional priority and to consider 
recommendations identified by other 
centres in the region when developing 
and implementing new strategies. By 
doing so, we can work towards improv-
ing the use of antimicrobials in the 
region and ultimately bettering patient 
health outcomes.
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