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Antimicrobial stewardship programs (ASPs) are collaborative efforts to optimize antimicrobial use in
healthcare institutions through evidence-based quality improvement strategies. The general administra-
tion of pharmaceutical care in the Saudi ministry of health (MOH) is putting outstanding efforts in imple-
menting antimicrobial stewardship in Saudi health care settings. Several surveys have been conducted
globally and reported many types of antimicrobial stewardship strategies in health institutions and their
effectiveness. This study aims to identify ASPs in Makkah region hospitals and their perceived level of
success. We administered a regional survey to explore current progress and issues related to the imple-
mentation of ASPs in Makkah region hospitals at the pharmacy level (n = 25). Among responding hospi-
tals, 19 (76%) hospitals, the most commonly reported ASP were as following: formulary restrictions (90%)
for broad-spectrum antimicrobials and use of prospective feedback on antimicrobial prescribing (68%),
use of clinical guidelines and pathways (100%), and use of automatic stop orders (68%) to limit inappro-
priate antimicrobial therapy. The study outcomes will also be of pivotal importance to devise policies and
strategies for antimicrobial stewardship implementation in other non-MOH settings in the Makkah
region. Based on our results, all reported institutions have at least one antimicrobial stewardship pro-
gram in a process with a high success rate. A multidisciplinary ASP approach, active involvement of drug
& therapeutic committee, formulary restrictions, and availability of education & training of pharmacists
and physicians on ASP are the primary elements for perceived successful antimicrobial stewardship pro-
grams in the Makkah region hospitals.
� 2020 The Authors. Published by Elsevier B.V. on behalf of King Saud University. 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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1. Introduction

Antimicrobial resistance is a global threat to healthcare and one
of the leading causes of morbidity and mortality as well as
increased medical cost. This concern about resistance has also been
raised by the WHO in its guidelines on core components of infec-
tion prevention and control programs. The main reason for resis-
tance is excessive and irrational antimicrobial use at hospitals
and at the community level. (Smith and Coast, 2002; Dean et al.,
2002; Ho and Melvani, 2007; Storr et al., 2017; O’Neill, 2014). Inap-
propriate use of antibiotics is also common in settings in the KSA
and strengthens this concern at the global level (Belkina et al.,
2014; Al-Ghamdi et al., 2002).

Leading organizations and experts have recommended antimi-
crobial stewardship as an evidenced-based solution to control
excessive antimicrobial use in medical institutions (Dellit et al.,
2007; Goff et al., 2012; Barlam et al., 2016; Knobler et al., 2003).
The main impact of ASPs is to restrict the overuse of antimicrobials
and to improve patient care by promoting rational antimicrobial
use in an institution and preventing antibiotic-related adverse
effects, e.g., Clostridioides difficile infections. There are two core
antimicrobial stewardship strategies: formulary restrictions and
prospective auditing and feedback. In addition to these strategies,
there are supplemental programs to augment single core strategies
(Owens et al., 2004; MacDougall and Polk, 2005).

Globally, several studies highlight established ASPs and their
components. Howard et al. conducted a worldwide survey to
report global efforts in ASPs in healthcare institutions. The authors
reported that up to 58% of hospitals had ASPs, and the major bar-
riers were the lack of sufficient funds and personnel as well as
physician disagreement. Formulary restriction (81%) and prospec-
tive auditing and feedback (64%) were the most common ASP
strategies worldwide (Howard et al., 2015). Similarly, a national
survey by Doron et al. in the United States reported that regardless
of the proper implementation of ASP strategies in hospitals, 96.4%
of the hospitals used some antimicrobial stewardship techniques.
The authors also reported the same barrier as previously reported:
a lack of funds and personnel to implement successful ASP in the
hospital (Doron et al., 2013). Sunenshine et al. indicated that 50%
of the ID consultants surveyed reported practices in their hospitals
that required approval by or consultation with an ID physician
(Sunenshine et al., 2004). In Italy, in a national survey of 448 hos-
pitals, 89.9% of respondents reported having formulary control but
only 28% used a combination of formulary control, pharmacy com-
mittee, written justification for use and routine analysis of antimi-
crobial data (Moro et al., 2003).

A multidisciplinary stewardship committee is an important
organizational component of an appropriate ASP. In Kansas, United
States, Poteete et al. revealed in a state-wide survey that 48% of the
institutions had a multidisciplinary stewardship committee to
supervise stewardship programs (Poteete and Scaletta, 2017). In
Australia, Chen et al. reported that 80 pharmacy directors had a
variety of ASP strategies with different levels of success to guide
rational antimicrobial use in healthcare settings (Chen et al.,
2010a). The most common ASP strategies were the existence of a
multidisciplinary drug and therapeutic committee, formulary
restriction, clinical pharmacy services, infectious disease consulta-
tion and education- and training-related activities.

In the KSA, antimicrobial stewardship is in the initial phases
and requires attention to promote rational antibiotic use in the
region. A regional survey at Gulf Cooperation Council states
(GCC) conducted by Enani et al. on the current status of ASP in
GCC states countries reported Prospective audit & feedback, formu-
lary restrictions, and antimicrobial prescribing guidelines as three
common successful ASP strategies in most of the states. Eighty-one
percent of the respondents in this survey were from Saudi Arabia
(Enani, 2016). A recent study in the Eastern province of Saudi Ara-
bia on ASP in region hospitals revealed that the majority of clini-
cians were aware of ASP components and reported lack of role of
administration and lack of funds and training in antimicrobial
stewardship in institutions. (Baraka et al., 2019). In another quali-
tative study by Alghamdi et al. conducted in three hospitals in
Saudi Arabia reported lack of enforcement of antimicrobial pre-
scribing policies and guidelines, physicians fear and concerns influ-
ence their acceptance of ASP interventions (Alghamdi et al., 2019).

To the best of our knowledge, there is no published information
describing the proportion of healthcare institutions with ASP
Makkah-wide. Recently, a study by Alomi described the antimicro-
bial stewardship initiatives and MOH plans for ASP implementa-
tion at the national level (Alomi, 2017). There have been few
well-conducted studies in the KSA to record antimicrobial con-
sumption and cost to date (Bozkurt et al., 2014) but not the level
of ASP in hospitals and their success rate. Some studies performed
in the Riyadh region of the KSA regarding the assessment of con-
sumption of antibiotics highlight the importance of ASPs in the
Kingdom (Mohajer et al., 2011; Al-Tawfiq, 2012). A study by Al-
Tawfiq reported ciprofloxacin as the most prescribed intravenous
agent in healthcare settings (Al-Tawfiq, 2012). There is a paucity
of data on antimicrobial use in Makkah. Amer et al. highlighted
the success of a prospective audit and feedback ASP strategy in
an intensive care unit in a tertiary care hospital (Amer et al.,
2013). Therefore, we have conducted this multi-centre cross-
sectional survey to assess the current level of ASPs in Makkah
region hospitals and their perceived level of success rate.
2. Methods

2.1. Study design & settings

It was a multicenter cross sectional survey with focus on one
response from each representative hospital. Firstly, a web based
survey adopted from Chen et al. (2010a) was distributed in all
Makkah hospitals and selected hospitals in Jeddah and Taif city.
Only tertiary care hospitals in Taif and Jeddah region were selected
under the Ministry of Health and other public health sectors for
generalizability. Each pharmacy director or assigned personnel
from him, filled survey and returned to research team.

2.2. Survey Development

Wemodified the questionnaire from a study conducted by Chen
et al. to fit the context in the KSA (Chen et al., 2010b). Most survey
questions were closed ended with few open-ended choices regard-
ing the type of hospitals and type of antimicrobial stewardship
programs not listed in each section. The study was formatted into
five main sections. Section 1 explored the demographic character-
istics of the respondents. Section 2 explored administration-
related antimicrobial stewardship activities. Section 3 explored
antimicrobial use and prescription-related activities. Section 4 cov-
ered education- and training-related ASP activities in healthcare
settings and Section 5 consisted of data about infection control
and surveillance-related activities in the hospital.

2.3. Survey administration

The survey was sent to all directors of hospital pharmacy/nom-
inees at 25 hospitals, including primary care and tertiary care set-
tings across the Makkah region (Makkah, Jeddah and Taif). The 1st
reminder to all the recipients of the survey was sent three weeks
after the initial notification. A 2nd reminder was sent 6 weeks after
the initial notification. Non-respondents to both reminders were
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then contacted by telephone approximately eight weeks after the
second mailing to urge them to complete and return the survey.
In all, 19 (76%) replied after all reminders, and their responses were
included in the final analysis.

2.4. Statistical analysis

In this study, we have emphasized subjective assessment of the
success of antimicrobial stewardship programs in each participat-
ing hospital. Trained research assistants transcribed data from the
paper survey to an Excel spreadsheet for final analysis. SPSS version
22 was used to analyse the data. An independent reviewer checked
the range and consistency of the transcribed data. Simple descrip-
tive statistics were used to represent the data in each category. Fre-
quencies and proportions were used to represent study findings.

2.5. Study ethical approval

This study was initially approved by Al Noor Specialist Hospital
Ethics board, and based on this approval, the study was finally
approved by the Directorate Journal of Health, MOH, Makkah
region. The ethics committee waived the requirement for informed
consent. The personal details of respondents and their institution
were kept anonymous, and each hospital was assigned a specific
code for data analysis purposes.
3. Results

Responses were received from 19 (76%) directors of pharmacies
from all hospitals to which the survey was sent (n = 25). Demo-
graphic characteristics of the respondents are described in Table1.
More than half of the respondents were from tertiary care hospitals
(68.4%), the majority belonging to the MOH (68.4%). All respondent
hospitals were accredited by the Joint Commission International
(JCI) (57.9%) and the Central Board for Accreditation of Healthcare
Institutions (CBAHI) (42.1%).

The classification of ASPs was adopted by an Australian survey
conducted by Chen et al. ASPs are classified as administrative
(Table 2), antimicrobial use and prescription (Table 3), education
and training and infection control and surveillance (Table 4)
(Chen et al., 2010b).

3.1. Administration related activities

The most common ASP strategies were restricted formulary
(89.4%), pharmacy and therapeutic Committees (78.9%) and multi-
disciplinary antimicrobial stewardship committees (52%). Approx-
imately 50% of the ASP committees were successful according to
the respondents and were working well in their institutions. Inter-
Table 1
General information on responding hospitals.

N (%)

Type of Hospitals
Primary Care 6 (31.6)
Tertiary Care 13

(68.4)
Hospital Sectors
Ministry of Health 15

(78.9)
Armed Forces Hospitals 2 (10.5)
Other Governmental Hospitals 2 (10.5)
Total 19 (100)
Hospital Accreditation Level
Joint Commission International Accreditation (JCIA) 11

(57.9)
Central Board for Accreditation of Health Care Institutions (CBAHI) 8 (42.1)
estingly, locally developed guidelines were the least common
(10%) in all settings.

3.2. Antimicrobial use and prescription related activities

Use of clinical guidelines and pathways was reported by all 19
participating hospitals as antimicrobial use and prescription-
related activity. Most (n = 14) perceived this service as somewhat
to moderately successful (Table 3). The streamlining or de-
escalation (step-down) of antimicrobial therapy and use of auto-
matic stop orders occurred at 13 hospitals. These approaches were
perceived as somewhat to moderately successful by all 12 respon-
dents and very to extremely successful by 12 (out of 13 responses)
respondents respectively.

3.3. Education and training related activities

Education and training-related activities were the most com-
monly reported activities at all institutions. The most interesting
finding was that education and training on antimicrobial steward-
ship related activities was provided in every institution. However,
it is somewhat surprising that the least level of education and
training on antimicrobial stewardship programs was offered to
nursing staff (15.7%) compared to physicians and pharmacists.

3.4. Infection control and surveillance related activities

Under ‘‘infection control and surveillance”, all 19 respondents
had a hand hygiene program to minimize AMR, and over 50%
(n = 12) perceived the activity as extremely successful. Thirteen
out of 19 respondents did not have a provision for antibiograms
to support infection control and surveillance. Six respondents
who had antibiograms perceived them to be very to extremely
successful.
4. Discussion

This study provides valuable data on the existence of ASPs
across hospitals in the Makkah region, Saudi Arabia. Hospitals in
the Saudi Arabia optimize antimicrobial stewardship with varying
levels of perceived success, as the data from the present study
show. There are several common antimicrobial stewardship initia-
tives in hospitals in the Makkah region, such as formulary restric-
tions, use of drug and therapeutics committees or the equivalent,
use of clinical guidelines and pathways and streamlining or ther-
apy de-escalation. These initiatives were somewhat to very suc-
cessful and are supported by other stakeholders, as perceived by
most respondents in previous studies (Dellit et al., 2007; Ho
et al., 2006a).

Interestingly, we found formulary restrictions (89%) and feed-
back on prescribing to physicians (68%) as most common ASP
interventions with high suggested success in hospitals. These find-
ings are consistent with previous surveys conducted in Saudi set-
tings (Baraka et al., 2019; Enani, 2016).

This study result indicates that the provision of clinical phar-
macy services, use of clinical guidelines and pathways and stream-
lining or de-escalation of therapy were the highly implemented
antimicrobial stewardship activities with various level of perceived
success. This finding broadly supports the work of other authors
with similar results along with clinical pharmacy services (Chen
et al., 2010a; Ho et al., 2006b; Paskovaty et al., 2005; von Gunten
et al., 2007; Tauman et al., 2009). Similarly, our study findings sup-
ports evidence from antimicrobial stewardship initiatives in New
South Wales, where contribution of infectious diseases clinicians
were related with success of ASPs (Cruickshank et al., 2009).



Table 2
Administration-related antimicrobial stewardship activities (not all respondents completed every item).

Administration-related activities No. of
respondents

Perceived success of the activity (only those who answered yes to
having the activity at their institution)

Don’t
know

No Yes Unsuccessful Somewhat
successful

Moderately
successful

Very
successful

Extremely
successful

Drug and Therapeutic Committee or equivalent approving antimicrobials
listing on the formulary and its associated use

0 4 15 0 5 3 5 2

Restricted formulary for antimicrobial prescribing 0 2 17 2 5 3 5 2
Locally formulated antimicrobial policy 0 17 2 0 1 1 0 0
Regular audit on the prescribing and use of antimicrobials 0 8 11 2 2 4 3 0
Regular feedback to doctors on antimicrobial prescribing and use 0 6 13 0 0 2 7 4
Regular feedback to pharmacists on antimicrobial prescribing and use 0 11 8 0 0 2 4 2
Established mechanism for conflict resolution in event of disagreement

with respect to use of antimicrobial between practitioners
0 10 9 0 0 3 5 1

Participation in the National Antimicrobial Utilisation Surveillance
Program

0 11 8 0 6 2 0 0

Multidisciplinary antimicrobial stewardship team or equivalent to
coordinate activities in hospital

0 9 10 0 0 2 3 5

Regular feedback to nurses on antimicrobial prescribing and use 0 10 9 0 1 4 3 1

Table 3
Antimicrobial use and prescribing-related antimicrobial stewardship activities (not all respondents completed every item).

Antimicrobial use and prescribing-related activities No. of respondents Perceived success of the activity (only those who answered yes to having
the activity at their institution)

Don’t
know

No Yes Unsuccessful Somewhat
successful

Moderately
successful

Very
successful

Extremely
successful

Provision of clinical pharmacy services 0 10 9 0 2 1 5 1
Provision of consult service by Infectious Diseases clinicians 0 8 11 2 3 1 2 3
Streamlining or de-escalation of therapy (i.e. treatment is directed

after culture results have been obtained)
0 6 13 0 5 7 0 0

Use of clinical guidelines and pathways to guide antimicrobial
prescribing

0 0 19 0 4 10 3 2

Use of Specialized order forms for prescribing 6 4 9 0 0 3 4 2
Program for timely conversion of IV to oral antimicrobials 0 10 9 0 0 3 4 2
Regular multidisciplinary antimicrobial stewardship ward round to

some wards or for certain patient groups
0 13 6 0 0 0 2 4

Regular multidisciplinary antimicrobial stewardship ward rounds 6 8 5 0 0 2 2 1
Use of automatic ’stop orders’ for antimicrobials prescribed 0 6 13 0 0 1 6 6
Use of electronic antimicrobial prescribing approval systems 6 5 8 0 0 0 6 2

Table 4
Education & training related and Infection control and surveillance related activities.

Antimicrobial stewardship activities No. of
respondents

Perceived success of the activity (only those who answered yes to
having the activity at their institution)

Don’t
know

No Yes Unsuccessful Somewhat
successful

Moderately
successful

Very
successful

Extremely
successful

Education and
training-related

Education and training pharmacists on some or
all aspects of antimicrobial stewardship

6 6 7 0 0 2 2 3

Education and training junior doctors on some
or all aspects of antimicrobial stewardship

6 3 10 0 0 3 5 2

Education and training nurses on some or all
aspects of antimicrobial stewardship

0 16 3 0 0 0 1 2

Education and training senior doctors on some
or all aspects of antimicrobial stewardship

6 2 11 0 0 3 2 6

Infection control and
surveillance-
related

Hand hygiene program to minimise
antimicrobial resistance

0 0 19 0 0 3 4 12

Provision of local antibiogram 0 13 6 0 0 0 2 4
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Education and training were observed as very important for
successful ASPs in hospitals in the Saudi Arabia. The results of
the current study show the variation in the education of senior/ju-
nior doctors, pharmacists and nurses on antimicrobial stewardship
across the responding hospitals. Workshops, lectures, posters,
lunchtime talks, and face-to-face interventions were common
strategies suggested to educate doctors, pharmacists and nurses
(Dellit et al., 2007; MacDougall and Polk, 2005; Chen et al.,
2010b; Ho et al., 2006a, 2006b; von Gunten et al., 2007; Tauman
et al., 2009; Cruickshank and Ferguson, 2008; Fishman, 2012).
Health professionals have different levels and groups that
require tailored education and training. These findings are in
agreement with the reports published by Alomi et al., who
explained the implementation of educational strategies as support-
ive measures to deliver successful ASPs in the KSA (Alomi, 2017).

Studies indicated that a hospital should have a multidisci-
plinary approach for the successful implementation of antimicro-
bial stewardship activities (Paskovaty et al., 2005; Nathwani and
Christie, 2007; Pestotnik, 2005). In the present study, only six
respondents reported multidisciplinary antimicrobial stewardship
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ward rounds to specific patient groups, while over 50% of respon-
dents did not have the regular multidisciplinary ASP ward rounds
in institution. This implementation will escalate acceptance and
support from doctors, pharmacists, and nurses in hospitals.

The study offers some critical insights into the current level of
existing antimicrobial stewardship programs in Makkah region
hospitals. There are several important areas where this study con-
tributes to the advancement of antimicrobial stewardship pro-
grams in Makkah region hospitals. Development of locally
formulated antimicrobial guidelines, regular multidisciplinary
ASP ward rounds, specialized order forms for common infections
and education and training of nursing staff on antimicrobial stew-
ardship are the primary recommendations based on study findings
to add in current ASP interventions in Makkah hospitals. We highly
recommend a unique continuous medical education (CME) pro-
gram targeting all healthcare providers on antimicrobial steward-
ship programs in every institution for the successful
implementation of ASP.

One of the limitation of the study that we could not achieve full
responses from hospitals besides multiple reminders. In addition,
respondent bias may be a factor, pharmacy supervisors who feel
most strongly about ASPs may have been more likely to respond,
potentially biasing the results. Our findings were mainly subjective
and depends on pharmacy perspective on success of ASP interven-
tions. These findings need further verification by evaluating impact
of ASP interventions on antimicrobials consumption, clinical out-
comes and microbial outcomes. Moreover, this study cannot pro-
vide a comprehensive review on barriers towards successful
implementation of antimicrobial stewardship programs in
hospitals.

5. Conclusion

It has been concluded by surveying Makkah region hospitals
that all reported institutions have at least one antimicrobial stew-
ardship intervention in a process with high indicated perceived
success. A multidisciplinary ASP approach, active involvement of
drug & therapeutic committee or equivalent, formulary restrictions
and availability of education & training of pharmacists and physi-
cians on ASP are the primary elements for perceived successful
antimicrobial stewardship programs in Makkah region hospitals.
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