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Abstract. The Arabian Peninsula has recently witnessed an increase in
antimicrobial resistance, mainly due to the misuse of broad-spectrum
antibiotics. The countries that make up the region have collectively adopted
the Antibiotic Stewardship Program (ASP) as a component of the healthcare
delivery system with the intention of scaling it up to combat the growing issue
of antibiotic resistance in the region. Therefore, this study evaluated the current
situation of ASPs in the Arabian Peninsula and provided recommendations for
bolstering the defense against antimicrobial resistance. The available literature
demonstrated that countries in the Arabian Peninsula had effectively adopted
ASPs to a reasonable degree using practical tactics. In the region, Saudi Arabia
has set a positive example. Since the Arabian Peninsula has implemented
ASP, overall expenses have decreased, drug-resistant Pseudomonas aeruginosa
has become less common, and broad-spectrum antibiotics such as ceftriaxone
have been used less frequently. However, the Arabian Peninsula has found it
challenging to adopt ASPs due to several issues. Therefore, it is recommended
that strategies be put into place for continuous training and education of
healthcare professionals and the public, for improved surveillance and
monitoring of antibiotic use, and for enforcement of local guidelines and
regulations in order to expand the adoption of ASP in the Arabian Peninsula.
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INTRODUCTION

Globally, the ever-rising
emergence of antimicrobial resistance
constitutes a significant public health
problem (Prestinaci et al, 2015). By
2050, antimicrobial resistance is
projected to be the leading cause of
death worldwide, closely followed
by cancer, diabetes mellitus,
diarrhea, and automobile accidents
(Dadgostar, 2019). Globally,
antimicrobial resistance is projected
to cost a tremendous amount of
USD 100 trillion and a decline in
gross domestic products by 2.0-3.5%
(Taneja and Sharma, 2019)

Antimicrobial resistance
adversely affects health outcomes
in patients’ care, thus, leading to
a higher disease prevalence, an
increased number of deaths and an
elevated healthcare cost (Nathan and
Cars, 2014). The inappropriate use of
antibiotics has been identified as one
of the primary factors that promote
antimicrobial resistance (Peterson,
2006). Antimicrobial stewardship
programs (ASP) have been generally
accepted worldwide as an effective
way to combat the rising prevalence of
antibiotic resistance. ASP constitutes
strategies implemented to improve
the appropriate use of antibiotics
to optimize patients’ outcomes
while minimizing antimicrobial
resistance. According to the World
Health Organization (WHO), ASP

provides an organized approach
to the overall healthcare delivery
system by promoting an appropriate
utilization of antimicrobial agents
using evidence-based interventions
generally accepted locally and
internationally (WHO, 2019). ASP
has been designed to preserve the
effectiveness of antimicrobial agents
while delaying the emergence of
resistance to these drugs. It is a
patient-focused program involving
the collaboration of multiple
healthcare professionals, including
physicians, hospital pharmacists,
microbiologists, and nurses (Kapadia
etal, 2018). The program ensures that
each patient receives appropriate
antibiotics at the proper dosage and
for the shortest effective duration
to improve clinical outcomes and
reduce the chances of unintended
consequences. Also, it has been
established that implementation of
an ASP is associated with reduced
length of hospital stays, lower cost
of antibiotics consumption and
decreased hospital readmission rates
(Hamilton et al, 2015).

The Arabian Peninsula is a region
of the Middle East that encompasses
Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia, and the United Arab Emirates.
This conglomerate of independent
States, tied by political and economic
interests, is also known as the Gulf
Cooperation Council (GCC). The
Arabian Peninsula has witnessed
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significant economic and healthcare
developments in the past few
decades, which has led to an increase
in antimicrobial prescriptions
and, consequently, an increase in
the prevalence of antimicrobial
resistance (Zowawi, 2016; Borgio
et al, 2021; Somily et al, 2021). The
increase in antimicrobial resistance
in the region has been primarily
attributed to frequent prescribing
of broad-spectrum antimicrobials,
lack of well-coordinated infection
control programs, shortage of trained
personnel, obsolete architectural
designs of many healthcare
tacilities, and lack of integration
of computerized systems and
information technology (Aly and
Balkhy, 2012; Balkhy et al, 2016;
Jamsheer et al, 2016).

It is against this backdrop of
the high burden of antimicrobial
resistance in the Arabian Peninsula
that the GCC Centre for Infection
Control was established in 2005
(Balkhy et al, 2016), and charged
with the responsibility of curbing
the growing threat of antimicrobial
resistance bedeviling the Arabian
Peninsula. Within a decade of
its inception, the GCC Centre for
Infection Control has developed
the first GCC strategic plan, and
published and distributed the
content addressing antimicrobial
resistance issues (Balkhy et al, 2016).
The GCC strategic plan provided
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general recommendations for the
implementation of ASPs among the
Arabian Peninsula countries and
served to augment the 2015 global
action plan launched by the WHO
(WHO, 2015). Implementing the GCC
strategic plan was the responsibility
of individual member nations.

The progress of the Arabian
Peninsula in its implementation
of ASPs has been vastly under-
reported. Although several primary
and secondary research studies
have assessed the degree to which
ASP has been implemented at the
hospital level in a number of the
Arabian Peninsula and Middle
East countries (Wagner et al, 2014;
Schuts et al, 2016; Nasr et al, 2017;
Alghamdi et al, 2021a), nevertheless
information remains scarce regarding
the implementation and success of
ASPs in the Arabian Peninsula.

There is an urgent need to
address the rise of antimicrobial
resistance in the Arabian Peninsula
(Zowawi, 2016). The region’s diverse
population has various cultural
beliefs, practices, and healthcare
systems. This diversity presents
unique challenges in implementing
ASP tailored to each country’s needs
and context. An understanding
of the triumphs and challenges
of ASPs in the region is crucial to
developing effective strategies that
can be adapted and implemented in
each country.
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Thus, this study evaluated the
current status of APSs in the Arabian
Peninsula, identified the successes
and challenges associated with
APS implementation and explored
perspectives for improving APS
practices in the region. The study
identified and discussed critical
factors, which facilitate or hinder
the successful implementation of
APSs in the Arabian Peninsula and
provided recommendations for
improving programs to combat
the development and spread of
antimicrobial resistance in the region.
The findings should be of potential
use to policymakers, healthcare
providers and other stakeholders in
the Arabian Peninsula in optimizing
the application of antimicrobial
agents without engendering further
occurrence of drug resistance.

METHODOLOGY

A literature search was conducted
in electronic databases, such as
Google, Google Scholar, MEDLINE,
PubMed, ScienceDirect, and Scopus
for studies conducted on ASPs in
the Arabian Peninsula. Important
keywords used to explore the studies
were the following: “Antibiotics”,
“Antimicrobial Resistance”,
“Antimicrobial Stewardship
Program”, “Antimicrobials”,
“Arab Countries”, “Arabian
Peninsula”, “ASP Challenges”, “ASP
Implementation”, “ASPs”, “Drugs”,

“Infection”, “Infectious Diseases”,
“Kuwait”, “Medications”, “Middle
East Region”, “Oman”, “Patients”,
“Qatar”, “Rational Drug Prescribing”,
“Saudi Arabia”, “United Arab
Emirates”, and “Yemen”. The search
was conducted from January to May
2023. Relevant titles were manually
identified and irrelevant studies
were screened out. Twenty-two
articles were included for review
regarding the ASPs in the Arabian
Peninsula, which were evaluated
under the following topics: ASP
Implementation, Challenges of ASP
Adoption and Perspectives

REVIEW

ASP implementation

In the Arabian Peninsula,
ASPs have been implemented to
varying degrees of success in many
hospitals across all GCC countries.
This success of ASP adoption
was achieved despite numerous
obstacles along the way. Based on
the available reports, specific ASP
strategies frequently applied in the
region include prospective audits
with intervention and feedback,
formulary restrictions and pre-
authorization, and guidelines and
clinical applications (Aly et al,
2012; Abdallah et al, 2017; Nasr
et al, 2019). Other less reported
ASP strategies were the conversion
from parenteral to oral intake,
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timely de-escalation of antibiotic
therapy and education of healthcare
professionals (Table 1). Moreover,
locally designed ASP guidelines
based on antimicrobial culture and
sensitivity as recommended by the
Centers for Disease Control and
Prevention (CDC, 2019) were often
used in most of the hospitals in the
region. In many hospitals where
ASPs have been established, the
ASP team comprises only infectious
disease specialists and consultants,
while in other health facilities, the
ASP team includes infection control
nurses and other specialists.

As ASP team members, clinical
pharmacists were responsible for
monitoring antibiotic use and
providing necessary feedback in a
few hospitals in the region. Some
hospitals in Saudi Arabia have
microbiologists as members of the
ASP team. They are responsible
for providing data on antimicrobial
resistance (antibiograms) to hospital
committees to assist in adjusting
appropriate ASP interventions.
Overall, the published literature
indicates that Saudi Arabia is the
country in the Arabian Peninsula most
advanced in ASP implementation.
The ASP successes recorded in
Saudi Arabia in recent years have
been largely attributed to the crucial
roles of clinical pharmacists as key
hospital ASP team members (Alomi,
2017; Haseeb et al, 2020).
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In addition, clinical pharmacists,
particularly those specializing in
infectious diseases, play essential
roles within the hospital ASP. In Saudi
Arabia, the roles clinical pharmacists
play in ASPs are well documented in
previous studies (Al-Somai et al, 2014;
Alghamdi et al, 2021b). For example,
clinical pharmacists are actively
involved in managing antibiotics
by regulating the use of antibiotics
and optimizing prescribing practices
based on available local guidelines
and policies (Haseeb et al, 2020).
This is accomplished by educating
patients, healthcare professionals
and the general public on the ASP
(Al-Somai et al, 2014). Clinical
pharmacists also help to prevent
the spread of infectious diseases
within healthcare institutions by
monitoring patterns in antimicrobials’
prescribing and formulary including
guideline adherence, and providing
information on these trends (Haseeb
et al, 2020). They are involved in
keeping watch on the length of
antibiotic therapy and offering
advice to patients on the proper
intake of antimicrobial medicines
(Al-Somai et al, 2014; Alomi, 2017).

Many beneficial outcomes
have been documented due to
implementing various ASP strategies
in the Arabian Peninsula. These
benefits range from the reduction
of antimicrobial consumption to
the optimization of antibiotic use.
A study conducted in Saudi Arabia



SouTHEAST AsiaN ] Tror MED PusLic HEALTH

910C sorn1 uisuadsip
“ysomire(] 1800 pue ‘@uejsisal Inip-ynw  pue uonezoyne-aid ‘oFesn Spaq Z00T eiqery
pue ime[y  ‘ojer yyeap ‘vonduwnsuod oporquuy d[OIqUUe JO SUOIPLYSAY  ‘[eyidsoy Areniaf, pneg ‘g
910¢ spaq ¢z, ‘Tesdsoy
‘11 12 [[901D) aaa £q uondumsuod sgorquuy a3esn ogorquue jo Sunpei], Arumurwuod y mwed) L
wex3oxd
AU} UI JusWRA[oAUL sjspeurreyd
S102 pue 1eyed) UI SaIALe JSV JO ISJURD 1D
‘Iv 32 SNpMeJ JdSV jo uonejuswe[dwn jo pAY]  uogedyRuRpt pue uogeonpa geyg  Arewrnid ‘speydsop] med 9
erIR)eq 2anedau-wrer3d 10§ Surqrosaid
OLOIqUUE PUR “BSOULSIISL SLUOWOPNIS,
pue sauadoioe 1930eqOIUY JO Sdjel
10z Apgqndeosns ‘sdepjuaned o001 2d aaa soonpoerd Jgv spaq
‘Iv 30 byme[-[y se pamseaur sogoiqpue jo uogduwmsuo)) [emoua8 pue Sunrodoroamdinsay (8¢ ‘Tendsoy eeuen)  eiqery pneg g
€10z spaq 68 ‘s[endsoy
‘v 30 WY uogdwmnsuod [erqomrumue 19dox ] Speqpady pue Jipne aanadsor ] DI o1 ATenid],  eiqerypneg g
€10¢
‘v 3a1qee7 1y suondrosaid upAwoouea syeridorddy 93esn UDAWOdUEA JO UOTLSY] Tendsoy Arenay, uew() ‘¢
€102 Kejs jo ypSuay juened
‘v jaesuy [y s3uraesjsod ‘uondumsuod oporquuy pue S[yY DL 90Npai 0} SaIdajeng Tendsoy AreyrmAy urengeqg g
saurfepmsa uogdumsuod
Z10¢ [edturpd 1edor yim suondrosaid shoIquue 10§ saurPpms sreyrdsoy
‘v 32 ATy d1301qryue jo oaduerjdwo) [eoTurp “4rpne aandadsor g orqnd aurN jemny
DUDIANY Qwodn) UOTJUSAIU] Surpog Anpunoy  oN

e[NSuUIud ueIqery ayj ur uonejudwadwr JSy JO aduapIag

I 91qeL

Vol 55 No.1 January 2024



ANTIMICROBIAL STEWARDSHIP PROGRAM, ARABIAN PENINSULA

‘Aeys jo
020T ‘17 y33us 1eydsoy aSeraae pue adesn a3esn Spaq 0051 eiqery
79 J99IRYS[Y OROIqUUE JO UOHE[RISI-IP JO ey oQoIquue Jo uoneedse-d(]  ‘qeydsoy Arenisg, pneg ‘91
SUOT}USAIS)UI [EUOL}EINP sague
JO dW02INO dY} JO UOIeN[eAd pue JO SurseI} pue UOHUDAIUL
610¢ saurEpms reuoneu o3 suondrosaxd [euoneonpa Jo pre A} YHm Spaq g9
‘v j2 1SeN Terqoadrwijue jo adueijdwo) speqpasy pue jipne aandadsorg  ‘Teyrdsoy unyoeay, reed Gl
810C ‘17 Aderap Jo Aep pue qaa uondwnsuod spaq 08¢ erqery
7o umpewioly  pajsnlpe ‘sfep paq 001 od aaa [erqommwnue jo gupper]  ‘[eydsoy [ereusan) pneg  pl
werdoxd ay spaq 006 ‘sreardsoy
610¢ jo suondaniad suenrup pue Jgy djeand g pue eIqery
‘v 32 exereg jo uonejudWR[dUII JO JUAXd YL, soopoead gy srendsoy orgqnd ¥ pneg ‘¢l
Suraes-3s00 dnjoIqrUE pue sajerruryg
6102 ‘17 syuaryed 000’1 1od Aderay jo sAep se UOISISAUOD [€I0 0} A] pue  spaq 09¢ ‘Terrdsoy qery
jo IpIqRqeT-[d paiInsesw stuonduwmnsuod dnoiquuy  sonorqriue jo uornezrundo aso(] Areurayeng) payun ¢
eIZ0C ‘1Y steydsoy eIqeLy
jo pweydly  JSV JO uonejuswa[duir Jo [9A9] soonpeld JQV [eIouULD)  3[ed] JO ANSIUIn pneg 1]
uondwnsuod dgorqrue Jo uonoNpatr
[[e12a0 pue ‘sogorquue dioeAydord ‘sorwojdapuadde oZopun
jo uorjenurjuodsip i1adoxd oym syuaned ur sixejAydoxd
/T07 “UOI3D3[3s 9SOP ‘uorjerjsiurwipe  dpoiquue jo uonduwmnsuod oy reydsory
‘I aqEareny Ajawry ut dduerijdwo) SulojuoOUW pue UOKEINPD Jeig Ayunwuo) mewed 0L
sAep juaned gpo'1 *od aaa
L10T ‘1Y pue woauadeqied 03 esourdnioe uondwnsuod Spaq 0S¢’T eiqery
1o ye[repqy seuowopnas ] jo Ajriqudaosns oy, wauadeqred jo suonpdLsay  ‘speirdsoy orqng pneg ‘g
DUAISJY QwodInQ UOTJUSAIU] uipag Anunod  ‘oN

(uoo) 1 a1qer

Vol 55 No.1 January 2024



SouTHEAST AsiaN ] Tror MED PusLic HEALTH

suonajur parmnboe-rejrdsoy Suowre ajer souessisar INIPUMIA [ TVH-YAIN SNOUSARIIUT : AT {JTUN dIED AISUIU]

DI {SUONDAJUI pajerdosse-aIed3[ed] [V DH ‘@sop Arep pauya( :add ‘weidoid diyspremals onoiquuy :JSv

TVH-IAN (S) pue
‘sa[goid Ay1apIsuas [erqorunue (f)
‘STRIOIDTUWIRUE A PIIILIISII JO }SOD
(¢) “(xapur ga@ pue uondwnsuod
MEI) STeIqOIDTWHUE A] PIIOLI}SaI
jo uondwnsuod (g) ‘93er YdIIms

jstuoruadid [or3uod

UonOJUI Ue pue SI30[01qOIdTI
esrurd e ‘sysoewrreyd [edrurd
OM] “JUR}[NSUOD ISLISIP
snoradyur ue Jurpnpur weay

spaq

T20T [810-03-A (1) :poIOjIUOW dIoM Areurdwsipynuie 4q pap 9 :nDI pue spaq eIqery
‘v 30 IMe[Y  sI103edIpul dueuriojrdd Aoy aAly pue paudisap sem JSV 9UL (0] :Pwoy Jursiny pneg  °Ig
sonorquue
PI0LIISAI JO UOTIRNUIJUOISIP pue
UOTJB[RISI-9p JO djel A} pue shep uonednpd
020z yuened 0o’ 1od qQQ( se painsesw jess pue uonezroyne-aid Spaq 0z€
‘v 3 yexneyg s1 uorydwnsuod dr3orqrIUY ‘suorpdrysal Arenuio]  ‘eyrdsoy Suryoea, mwed 0T
SUOT}DIJUL PIJRIDOSSE
-9IedU3}[eaY ‘SOT0IqIue [eI0 pue
AI 30 3500 uonismboe ayy ‘sep Moeqposj pue ‘ipne
020T ‘1?7 juaned 0’1 1od (1T S paInsesw aanpadsoid ‘uonezuoyne  spejdsoy Arenid) eiqery
Jo eW(-[Y sd1jorqiyue jo uorydwnsuo) -o1d ‘uoneonps yeig dyearrd 1noyg pneg ‘gl
sAep
yuonyed po‘1 1°od g Surmseswr
Aq uorydunsuod d1301qITjUE
0T0T ‘1? pue esourdnise seuowopnas] 3oeqpasy pue jpne aandadsord
10 POUWIYY PIS JULISISAI SNIP-T}[NUW JO dDUS[RAL] ‘uonezLIoOy}y(Ozne-a1] Spaq €09 ‘Teydsor] 1eed) gl
‘s19°gTpio Surddois payewoine
jo asn'g[ pue ‘saurfepms3
0202 "SS900NS JO [9A9]  [EDIUI “Ydeqpady aanpdadsord eiqery
‘v 32 q@asel] pue sadmperd Jgy jo uonenfeag ‘SUOTIOLI}SAI ATRTNULIO ] sreyrdsoy g1 pneg /I
QDUSISJY awodmnQ UOTJUDAIIU] Sumgeg Anunoy  oN

(Juod) T 3[qeL,

Vol 55 No.1 January 2024

ce)



ANTIMICROBIAL STEWARDSHIP PROGRAM, ARABIAN PENINSULA

found that restriction in carbapenem
consumption reduces the prevalence
of Pseudomonas aeruginosa toimipenem
and meropenem from 76.0 to 38.5%
(p-value =0.019) and 74.1 to 30.0% (p-
value = 0.012), respectively; however,
the susceptibility of P. aeruginosa
to other antibiotics is unrelated to
restriction to carbapenem access
(Abdallah et al, 2017). Al-Omari
et al (2020) demonstrated that ASP
implementation in four private
hospitals in Saudi Arabia resulted
in a cost reduction of antimicrobial
consumption by 28.45% in the first
year of the program and remained
moderately the same in the next five
years, with an aggregate cost savings
of SAR 6,286,929 (USD 1,676,412.45).
Another study in Qatar reported
that ASP implementation led to a
decrease in the prevalence of multi-
drug resistant P. aeruginosa from
9.00% in 2014 (before the launch
of the program) to 5.46% in 2017
(p-value = 0.019); specifically, the
prevalence of P. aeruginosa resistance
to ciprofloxacin is reduced from 91.0
to 88.5%, to piperacillin/tazobactam
from 90.4 to 80.3%, to meropenem
from 89.2 to 86.9%, and to amikacin
from 58.4 to 47.5% (Sid Ahmed
et al, 2020). Similarly, a study
in Qatar demonstrated that ASP
implementation in a hospital reduced
ceftriaxone consumption by an early
switch from an intravenous to an
oral route of drug administration;
additionally, this switch is associated

Vol 55 No.1 January 2024

with a shorter hospital stay and
decreased incidence of side effects
linked to the intravenous infusion
(Shaukat et al, 2020).

Nevertheless, several factors
significantly contributed to the
successful implementation of ASP,
namely, leadership support, effective
communication, education and
training, availability of guidelines
and policies, and use of data and
surveillance. Other factors impacting
ASP implementation in the Arabian
Peninsula are poor adherence to
related policies and guidelines, lack
of enforcement of such measures
from the Ministries of Health and
hospital administrations, shortage of
ASP professionals, fears and concerns
of physicians concerning liability,
and lack of health information
technology infrastructure.

Challenges of ASP adoption

The Arabian Peninsula still faces
several obstacles that prevent the
ASP expansion and continuous
implementation, despite the benefits
associated with its implementation.
Cultural and social variables, lack
of infrastructure and resources, lack
of senior administrative support,
disregard for local hospital policies,
and lack of understanding among
healthcare professionals are some
of the significant problems that have
been identified (Hashad et al, 2020).
Cultural beliefs and customs also
hamper the adoption of ASPs in the
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Arabian Peninsula. For example,
antibiotics may be overused in
situations where people expect
to be prescribed regardless of the
underlying conditions (Alghamdi
et al, 2019). It may be difficult for
pharmacists or infectious disease
specialists to interfere on antibiotic
prescribing practices in cultures
where it is less acceptable to
disagree with medical professionals’
judgments (Alghamdi et al, 2019). In
such situations, practitioners would
prefer not to disclose antibiotics
prescribing patterns to avoid a
possible exposure of mistakes with
possible subsequent consequences,
such as loss of professional and
social reputation, cost of litigation,
the emotional impact of malpractice,
damage to doctor-patient trust,
erosion of patients’ confidence in
physicians, and negative patient/
family reaction. Moreover, public
knowledge of the principles of
safe utilization of antibiotics and
the negative impacts of irrational
prescribing and misuse of these
drugs have been increasing
recently, which might be the factor
behind the current phenomenon of
disagreements with professionals
concerning their judgments in the
practice of prescribing drugs.

Ample infrastructure and
resources are needed to successfully
implement an ASP, such as suitable
laboratory facilities, information
technology systems, and staff with

10

the necessary skills. Additionally,
many healthcare professionals
need to be made aware of the
fundamentals of ASPs and how to
use them successfully. Due to this
lack of knowledge, inappropriate
prescribing techniques are used,
promoting the development of
bacteria resistant to antibiotics (Aly
et al, 2012; Baraka et al, 2019). This
problem is compounded by the
fact that many areas of the Arabian
Peninsula lack or have ineffective
antibiotic resistance surveillance
programs, essential for tracking
the development of antibiotic
resistance and regulating antibiotic
use. Additionally, the identification
of antibiotic-resistant bacteria is
hindered by a dearth of laboratories
with adequate facilities to conduct
antibiogram assays (Al-Tawfiq et al,
2015; Alghamdi et al, 2019).

The Arabian Peninsula’s lack of
infrastructure and resources appears
to be one of the main obstacles to
adopting ASPs. The infrastructure,
dedicated ASP personnel and
funding are all under constraints
(Alghamdi et al, 2019; Baraka et
al, 2019). The resources needed
to implement an effective ASP,
which calls for a multidisciplinary
team approach involving doctors,
pharmacists and infectious disease
specialists, are only available in
certain healthcare settings (Amer et
al, 2013). With sufficient funding,
healthcare facilities in the Arabian

Vol 55 No.1 January 2024
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Peninsula would find it easier to
implement ASPs, resulting in efficient
and successful implementation of the
programs.

Other documented challenges to
ASP implementation in the Arabian
Peninsula include lack of funding
and expertise, being major obstacles
to program implementation in the
Arabian area (Enani, 2016). Also, the
insufficient policies and guidelines
that govern, encourage, and oblige
the commencement of the program is
a considerable barrier. Furthermore,
even with the limited availability of
the related measures and regulations,
applying them in practice is another
challenge (Table 2).

Perspectives

Using antibiotics responsibly
and preventing the emergence and
spread of microorganisms resistant
to antibiotics are among the primary
goals of ASP. The stewardship of
antibiotics has advanced significantly
in recent years, but there is still
much to be done to guarantee their
continued efficacy. Antibiotic-
resistant microbes are becoming
increasingly common, being one
of the significant problems in the
Arabian Peninsula that will likely
confront ASPs in the future. When
bacteria evolve resistance genes to
antibiotics or when they gain these
genes through horizontal transfer,
infections recalcitrant or completely

Vol 55 No.1 January 2024

resistant to drug treatment causing
a rise in morbidity, mortality and
healthcare expenditures. Future
efforts of antibiotic stewardship will
have to continue to concentrate on
avoiding and limiting the spread
of antibiotic-resistant bacteria,
using such strategies as infection
control, prudent antibiotic usage,
and surveillance and monitoring of
patterns of antibiotic resistance.

New antibiotics discovery and
development have declined currently,
with few new medications receiving
regulatory agency approval. The drop
in new antibiotics coming into the
market is caused in part by the high
cost and lengthy drug development
processes, as well as the difficulties
in identifying novel chemicals that
can successfully treat infections
already resistant to antibiotics in
daily use. Future discovery of novel
antibiotics will need to be supported
and encouraged through programs
including funding for research and
development, regulatory incentives
for pharmaceutical companies to
produce these types of drugs and
establishment of public-private
partnerships. Judicious use of
antibiotics will also require future
ASPs in the Arabian Peninsula to
adopt new technology and methods.
These strategies will involve the
use of point-of-care diagnostics
to target antibiotic therapy more
precisely, telemedicine to increase

11
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patient access to care, and large
data analysis employing artificial
intelligence to forecast and monitor
antibiotic resistance patterns.
Antibiotic stewardship can only
advance by adapting to changing
patient and healthcare demands
through embracing new technologies
and methods.

RECOMMENDATIONS

This study has highlighted the
necessity for ongoing training and
education of medical professionals
and the general public, improved
antibiotic use surveillance and
monitoring, and enforcement of
local guidelines and regulations to
improve the implementation of ASPs
across various levels of healthcare
in. Educational initiatives should
be developed and implemented
to encourage the prudent use of
antibiotics and draw attention to
the risks of antibiotic resistance.
The general public in the Arabian
Peninsula should be the primary
target of these programs, emphasizing
that antibiotics are not a panacea and
should only be used when necessary.
Patients should also be made aware
of the significance of completing
their prescribed antibiotic course
because premature cessation of
antibiotic medication can result in
the emergence of pathogens resistant
to antibiotics. Additionally, medical
professionals should regularly receive
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training on the basic principles
of antibiotic stewardship, such
as proper prescribing techniques
and the significance of antibiotic
resistance monitoring. All healthcare
professionals including doctors,
nurses and pharmacists should
receive this regular training.
Furthermore, continuing education
sessions on antibiotic stewardship
should be made mandatory to ensure
that healthcare professionals stay
up-to-date with the most recent
recommendations and best practices.

Improved surveillance and
monitoring of antibiotic use would
make it easier to tackle the occurrences
of resistance to antibiotics. A detailed
surveillance program for antibiotic
resistance should be implemented to
monitor the occurrence and trends
of antibiotic-resistant bacteria in
the region. In the surveillance
programs, hospitals and other health
facilities should be required to
report on a regular basis data on
trends in antibiotic consumption and
resistance. All healthcare facilities
should have access to the appropriate
technologies, and diagnostic
laboratories responsible for
determining antibiotic susceptibility
need to be kept up-to-date regarding
new emerging technologies. These
surveillance initiatives will help in the
identification of bacterial outbreaks
that are resistant to antibiotics, in
addition to providing information to
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guide optimal antibiotic prescribing
practices. All medical facilities
should also develop and adhere to
national standards for appropriate
antibiotic prescribing procedures.

These recommendations must
be evidence-based and constantly
revised toreflect recent developments.
Antibiotics should not be openly
available to the general public, and
regulations should be implemented to
restrict the accessibility of antibiotics
without a prescription.

CONCLUSIONS

The issue of antimicrobial
resistance was the driving force,
to some extent, behind the
implementation of ASPsin the Arabian
Peninsula. Commonly reported ASP
strategies were prospective audit,
formulary restrictions and staff
education. ASP implementation in
the Arabian Peninsula has reduced
cost, decreased the prevalence of
multi-drug resistant P. aeruginosa, and
reduced ceftriaxone consumption.
Nevertheless, adopting ASPs in the
Arabian Peninsula is hindered by
cultural and social variables, lack
of infrastructure and resources,
lack of senior administrative
support, disregard of local hospital
policies, and a lack of understanding
among healthcare professionals.
Implementation of ASPs in the
Arabian Peninsula is fraught with
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difficulty, but raising awareness
and increasing surveillance, as well
as enforcing rules and regulations,
will help to improve the adoption of
ASPs. A comprehensive strategy for
encouraging responsible antibiotic
usageisrequired to prevent the spread
of antibiotic-resistant microbes and
to enhance public health in the
area. The Arabian Peninsula can
safeguard its population’s health by
adopting ASP and implementing its
recommendations. It is the hope of
this study to contribute to the global
efforts of combating antimicrobial
resistance and improve patients’
treatment outcomes.
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