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Abstract

Introduction: The clinical implications of MRSA are profound, affecting patient outcomes and healthcare resources. In Saudi
hospitals, MRSA infections have been associated with increased hospital stay lengths, higher treatment costs, and elevated
morbidity and mortality rates. This review aimed to determine the prevalence of MRSA in Saudi Arabia, assess the associated
risk factors, and understand its clinical implications.

Methods: The review focused exclusively on interventional studies published within the last 15 years, a timeframe chosen to
ensure the relevance and currency of the data. To initiate the literature search, a series of specific search terms were employed.
Inclusion and exclusion criteria were established to refine the search results. Studies were included if they were interventional
studies focusing on MRSA prevalence in Saudi Arabia, published in peer-reviewed journals, and written in English or Arabic
with English translations available. The age of the study participants was not restricted to allow for a broad understanding of
MRSA prevalence across different demographic groups. Exclusion criteria were applied to studies that were not interventional,
notfocused on MRSA, conducted outside of Saudi Arabia, published more than 15 yearsago, or lackingin peer -reviewed status.

Results: this systematic review offers important insights into the effectiveness of various interventions against Methicillin -
Resistant Staphylococcus aureus (MRSA) in Saudi Arabia. The review found a range of risk reductions from the included
interventions, with hand hygiene programs showing up to a 40% reduction in MRSA prevalence, antibiotic stewardship
programs achieving a 35% decrease, and the use of novel antiseptic agents leading to a 50% reduction in postoperative MRSA
infections. Educational interventions and comprehensive hospital policies also demonstrated significant impact, with reductions
ranging from 20% to 55%.
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Conclusions: The findings underscore the importance of a multifaceted approach in the fight against MRSA, offering valuable
guidance for healthcare professionals and policymakers in developing effective strategies to manage this persistent public he alth

challenge.
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Introduction

Methicillin-Resistant Staphylococcus aureus (MRSA)
is a significant public health concern worldwide,
including in Saudi Arabia. This bacterial infection,
known for its resistance to many antibiotics, presents
a challenge to healthcare systems globally. In Saudi
Arabia, the prevalence of MRSA has been a topic of
growing concern, with studies indicating varying rates
of occurrence across the region. For instance, Alzoubi
etal.reported aprevalence rate of 35.5%in their study
of MRSA in hospitalized patients [1], while Memish
et al. found a lower prevalence of 15% in their study
[2]. These variations in reported rates highlight the
need for comprehensive analysis and understanding of
MRSA's impact within the country.

The clinical implications of MRSA are profound,
affecting patient outcomes and healthcare resources.
In Saudi hospitals, MRSA infections have been
associated with increased hospital stay lengths, higher
treatment costs, and elevated morbidity and mortality
rates. Astudy by Bukharie et al. revealed that patients
with MRSA infections had an average hospital stay of
22.6 days comparedto 11.2 days for those with non-
MRSA infections [3]. Furthermore, Al-Tawfig and
Tambyah highlighted the significant burden of MRSA
in terms of healthcare costs, noting that MRSA
infections could double treatment expenses [4]. These
factors underscore the urgency of addressing MRSA
infections in the healthcare setting. The transmission
dynamics of MRSA in Saudi Arabia exhibit unique
patterns, influenced by both hospital and community
environments. Community-associated MRSA (CA-
MRSA) has been increasingly recognized, with Al-
Abdely et al. reporting a 7% prevalence rate among
MRSA strains in their study [5]. Meanwhile, hospital-
acquired MRSA (HA-MRSA) remains a persistent
challenge. Alghaithy etal.foundthat21% of S.aureus
strains isolated from patients in a tertiary care center
were MRSA [6]. These findings illustrate the diverse
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pathways through which MRSA spreads, necessitating
targeted strategies for control and prevention. Risk
factors for MRSA acquisition in Saudi Arabia vary,
encompassing both individual and environmental
factors. Previous antibiotic use, hospitalization, and
certain medical procedures are known risk factors. A
study by Balkhy et al. indicated that previous
antibiotic use was associated with a two-fold increase
in MRSA risk [7]. Additionally, environmental
factors, such as crowded living conditions and poor
infection control practices in hospitals, contribute to
MRSA spread. Alghamdi et al. emphasized the role of
these factors in their study, noting the importance of
addressing them to reduce MRSA prevalence [8].
Given the substantial impact of MRSA in Saudi
Arabia, it is critical to conducta systematic review to
collate and analyze the available data. This review
aimed to determine the prevalence of MRSA in Saudi
Arabia, assess the associated risk factors, and
understand its clinical implications. The findings of
this review will be instrumental in guiding healthcare
policymakers and practitioners in their efforts to
combat MRSA, ultimately improving patient
outcomes and reducing the burden on the healthcare
system [9,10].

Methods

The methodology for this systematic review was
meticulously designed to capture a comprehensive
range of studies pertaining to the prevalence of
Methicillin-Resistant Staphylococcus aureus (MRSA)
in Saudi Arabia. The review focused exclusively on
interventional studies published within the last 15
years, a timeframe chosen to ensure the relevance and
currency of the data. To initiate the literature search, a
series of specific searchterms were employed. These
terms included "Methicillin-Resistant Staphylococcus
aureus,"” "MRSA," "Saudi Arabia,” "prevalence,"
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"intervention," "antibiotic resistance," and various
combinations of these terms. The use of these terms
was intended to yield a comprehensive set of relevant
studies. The search encompassed several electronic
databases to ensure a thorough literature coverage.
The databases included PubMed, Scopus, Web of
Science, and the Cochrane Library. These platforms
were chosen for their extensive collection of medical
and health-related literature. The search was
conducted over a period of three months, from January
to March 2024, to ensure that all relevant and recent
studies were included.

Inclusion and exclusion criteria were established to
refine the searchresults. Studies were included if they
were interventional studies focusing on MRSA
prevalence in Saudi Arabia, published in peer-
reviewed journals, and written in English or Arabic
with English translations available. The age of the
study participants was not restricted to allow for a
broad understanding of MRSA prevalence across
differentdemographic groups. Exclusion criteria were
applied to studies that were not interventional, not
focused on MRSA, conducted outside of Saudi Arabia,
published more than 15 yearsago, or lacking in peer-
reviewed status. Reviews, case reports, and non-
human studieswere alsoexcluded. The study selection
process involved several steps to ensure the relevance
and quality of the included studies. Initially, all
identified records were screened based on their titles
and abstracts.

This screening was conducted by two independent
reviewers to minimize bias and errors. Studies that did
not meet the inclusion criteria were promptly
excluded. The next step involved a full-text review of
the remaining studies to further assess their eligibility
based on the predefined criteria. Discrepancies
between the two reviewers atany stage of the selection
process were resolved through discussion, and if
necessary, a third reviewer was consulted. This
approach ensured a consensus-based and unbiased
selection of studies. The selected studies were then
subjected to a quality assessment using standardized
tools relevant to interventional studies. This
assessment considered various factors such as study
design, methodology, participant selection, and
outcomes measured. Finally, data extraction was

1858

carried out systematically. Key information extracted
from each study included study location, population
characteristics, interventiondetails, MRSA prevalence
rates, and main findings. The extracted data were
compiled and organized in a manner conducive to
analysis and synthesis. This rigorous methodology
provided the foundation for a comprehensive and
reliable systematic review of MRSA prevalence in
interventional studies conducted in Saudi Arabia over
the past 15 years.

Results and discussion

The results of this systematic review, focusing on the
prevalence of Methicillin-Resistant Staphylococcus
aureus (MRSA) in Saudi Arabia through
interventional studiesandclinical trials, yieldedatotal
of seven studies that met the inclusion criteria. These
studies, conducted over the past 15 years, provided a
diverse range of insights into the effectiveness of
various interventions aimed at reducing MRSA
prevalence. The sample sizes of the included studies
varied significantly, ranging from a study with 301
participants to a larger study involving over 1,000
participants. This variation in sample size allowed for
a broad assessment of intervention effectiveness
across different population scales. Study designsalso
varied, including randomized controlled trials, quasi-
experimental studies, and prospective cohort studies,
each contributing unique perspectivesto the overall
understanding of MRSA interventions.

The types of interventions implemented in these
studies were diverse, ranging from enhanced infection
controlprotocolsto theintroduction of novel antibiotic
regimens. One study [11] focused on the
implementation of arigorous hand hygiene programin
a hospital setting, resulting in a 40% reduction in
MRSA prevalence, witharisk ratio (RR) 0f 0.60 (95%
Cl: 0.45-0.80). Another study [12], which introduced
anantibiotic stewardship program, reported a decrease
in MRSA cases by 35%, with an RR 0f 0.65 (95% CI:
0.50-0.85). A nparticularly notable intervention
involved the use of a new topical antiseptic agent in a
surgical ward, as detailed in study [13]. This
intervention was associated with a 50% reduction in
postoperative MRSA infections (RR 0.50, 95% CI:
0.30-0.70). In contrast, a study [14] that implemented
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a patient education program on MRSA awareness and
prevention in a community setting showed a more
modest impact, with a 20% reduction in MRSA
prevalence (RR 0.80, 95% CI: 0.65-0.95). Another
innovative approach was seen in a study [15] that
employed a combination of environmental cleaning
strategies and patient screening. This study reported a
45%decrease in MRSAincidence in the intensive care
unit (RR 0.55, 95% CI: 0.40-0.75). Additionally, a
clinical trial [16] focusing on the use of a novel
antibiotic for treating MRSA infections demonstrated
a high effectiveness rate, with a 70% success rate in
eradicating MRSA (95% CI: 60%-80%).

The final study included in thisreview [17] adopted a
multifaceted approach, combining staff education,
patient isolation, and enhanced disinfection protocols.
This comprehensive intervention resulted in a 55%
reduction in hospital-acquired MRSA infections (RR
0.45,95% CI: 0.30-0.60). In comparing the results of
these studies, it is evident that interventions targeting
both healthcare settings and community environments
can be effective in reducing MRSA prevalence. The
varying degrees of success observed across these
studies highlight the importance of tailored
interventionsbased on specific contextual needs. The
effectiveness of these interventions, as indicated by
the risk ratios and confidence intervals, underscores
the potential impact of well-designed and targeted
strategies in controlling MRSA infections. The
discussion of the results from the seven interventional
studies and clinical trials included in this systematic
review highlights significant insights into the
effectiveness of various interventions aimed at
reducing MRSA prevalence in Saudi Arabia. When
compared to other interventions reported in the
medical literature, the risk differences observed in our
review offer a compelling perspective on MRSA
management strategies. The included studies
demonstrated a range of risk reductions, from 20% to
70%, which is consistent with findings from similar
interventionsin the literature. For instance, a study
[19] implementing a hand hygiene program in a
European hospital reported a risk reduction of
approximately 30%, slightly lower than the 40%
reduction observed in our included study [11]. This
discrepancy may be attributed to differences in
hospital settings, compliance rates, and the baseline
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prevalence of MRSA. The effectiveness of antibiotic
stewardship programs, as seen in our review with a
35% risk reduction [12], aligns closely with a study
[20] that reported a similar reduction in MRSA
prevalence. However, some studies in the literature
reported higher reductions, such as a study [21]
achieving a 50% reduction, possibly due to more
stringent antibiotic usage policies. The use of topical
antisepticsin our review [13] showed a 50% reduction
in MRSA prevalence, which is notably higherthan a
30% reduction reported in a similar study [22]. This
could be dueto differences in the application methods,
the antiseptic agents used, or the patient populations
targeted.

Educational interventions inthe community setting, as
seen in our review [14], had a modest impact on
MRSA reduction (20%). This is slightly lower than a
study [23] that reported a 25% reduction, suggesting
that community awareness levels and engagement
strategies might influence the effectiveness of such
interventions. Environmental cleaning strategies
combined with patient screening [15] showed a 45%
reductionin MRSA incidence. This is comparableto a
study [24] that reported a 40% reduction using similar
methods, reinforcing the effectiveness of these
combined approaches. The novel antibiotic treatment
in our review [16] demonstrated a high success rate
(70%) in eradicating MRSA, which is in line with
another study [21] that reported a success rate of
around 65%. This suggests that new antibiotic
formulations can be a potent tool against MRSA.

Finally, the multifaceted approach combining staff
education, patient isolation, and enhanced disinfection
protocols[17] resulted in a 55% reductionin MRSA
infections. This is higher than the 40% reduction
observed in a comparable study [22], indicating that
comprehensive strategies might be more effective in
certain contexts. In summary, the interventions
examined in our review generally showed comparable
or higher effectivenessin reducing MRSA prevalence
compared to similar interventions reported in the
literature. This consistency underscores the
importance of adopting a multifaceted and context-
specific approach to MRSA management. The
differencesinrisk reduction percentages also highlight
the need for continuous evaluation and adaptation of
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intervention strategies to optimize their effectiveness
in different settings. These findings contribute
valuable insights for healthcare policymakers and
practitioners in Saudi Arabia and globally, as they
strive to combat the ongoing challenge of MRSA. The
systematic review presented several strengths that
enhance its applicability and relevance in clinical
practice. Firstly, the focus on interventional studies
and clinical trials ensures that the findings are based
on rigorous research methodologies, providing
reliabledatafor healthcare practitioners. The inclusion
of a range of intervention types — from hand hygiene
protocols and antibiotic stewardship programs to
novel antiseptic agents and comprehensive hospital
policies — offers a broad perspective on the effective
strategies against MRSA. Additionally, the diversity
in study designs, including randomized controlled
trials and quasi-experimental studies, contributes to a
more nuanced understanding of intervention
effectiveness in different contexts. These strengths
collectively make the review a valuable resource for
informing clinical decisions and policy-making in the
management of MRSA infections. However, the
reviewalso has limitations that must be acknowledged
[25]. The variability in sample sizes and the regional
focus on Saudi Arabia may limit the generalizability
of the findings to other settings or populations. This
geographical limitation means that the results might
not fully represent the global challenges and successes
in combating MRSA. Furthermore, the review did not
include studies published in languages other than
English or Arabic, which could have excluded relevant
research conducted in other regions. Also, the 15-year
time frame, while ensuring the relevance of the data,
might omit valuable insights from earlier studies that
could still be applicable in today’s clinical settings.

Conclusions

In conclusion, this systematic review offers important
insights into the effectiveness of various interventions
against Methicillin-Resistant Staphylococcus aureus
(MRSA) in Saudi Arabia. The reviewfound a range of
risk reductions from the included interventions, with
hand hygiene programs showing up to a 40%
reduction in MRSA prevalence, antibiotic stewardship
programs achieving a 35% decrease, and the use of
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novel antiseptic agents leading to a 50% reduction in
postoperative  MRSA infections. Educational
interventionsand comprehensive hospital policies also
demonstrated significant impact, with reductions
ranging from 20% to 55%. These findings underscore
the importance of a multifaceted approach in the fight
against MRSA, offering valuable guidance for
healthcare professionals and policymakers in
developing effective strategies to manage this
persistent public health challenge.
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Table (1): Summary of Clinical Trials about Methicillin-Resistant Staphylococcus aureus (MRSA)

Prevalence in Saudi Arabia

Study 1D Sample Type of intervention Effe_ctlveness. artie Study conclusion
Size intervention
. Effective in reducing MRSA
0,
Study 1 156 Hand hygiene program 40% reduction (RR 0.60, prevalence in hospital
95% CI: 0.45-0.80) .
settings
Study 2 518 Antibiotic stewardship | 35% reduction (RR 0.65, Significant impact on
y program 95% CI: 0.50-0.85) reducing MRSA cases
Studv 3 301 Topical antiseptic agent | 50% reduction (RR 0.50, nghcl)ztiffzf;\ilsén,\;;%fng
y in surgical ward 95% Cl: 0.30-0.70) postoperath
infections
Patient education . . .
20% reduction (RR 0.80, Modest impact in
Study 4 244 proggjvgrz:ell/lRSA 95% ClI: 0.65-0.95) community settings
Studv 5 1266 Environmental cleaning | 45% reduction (RR 0.55, | Effectivein reducing MRSA
y and patient screening 95% CI: 0.40-0.75) incidence in ICU
Studv 6 626 Novel antibiotic 70% success rate (95% Highly effective in
y treatment Cl: 60%-80%) eradicating MRSA
Multifaceted approach Comprehensive strategy
. . 0 .
Study 7 872 (staff education, patient | 55% reduction (RR 0.45, effectively reduces hospital-

isolation, enhanced
disinfection)

95% CI: 0.30-0.60)

acquired MRSA infections

1862




ACAM, 2022, volume 9, issue 4

'Emerging SourcesGitationindex((ESAIN
(3 Clarivate
Analytics

l.. o'.".l
o-aﬁﬁo
.
.

LN o
WEB OF SCIENCE™ &7
THOMSON
REUTERS

1863




