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Abstract

Antibiotic stewardship refers to coordinated interventions designed to improve and measure the appropriate use of antimicrobial
agents by promoting the selection of optimal drug regimens, doses, duration of therapy, and routes of administration. The
growing emergence of antimicrobial resistance (AMR) has become a major global public health concern, leading to increased
morbidity, mortality, prolonged hospital stay, and healthcare expenditure. Antibiotic stewardship programs (ASPs) aim to
optimize antimicrobial therapy while minimizing toxicity, adverse events, and the development of resistance. This review article
discusses the principles, objectives, components, implementation strategies, challenges, and outcomes of antibiotic stewardship.
Evidence from recent studies demonstrates that effective stewardship programs reduce inappropriate antibiotic use, healthcare
costs, multidrug-resistant organism prevalence, and hospital-acquired infections. The review also highlights the importance of
multidisciplinary collaboration, microbiological surveillance, infection control practices, education, and policy development in
successful stewardship implementation. Strengthening antibiotic stewardship is essential to preserve antibiotic efficacy for future
generations.
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Introduction Antibiotic resistance leads to treatment

Antibiotics revolutionized modern medicine failure, prolonged hospitalization, increased
healthcare costs, and higher mortality
rates.[2]

The World Health Organization (WHQO) has

declared AMR among the top ten global

by significantly reducing morbidity and
mortality  associated  with infectious
diseases. However, inappropriate and

excessive use of antibiotics has accelerated

the emergence of antimicrobial resistance public health threats affecting humanity.[3]

(AMR), which is now recognized as one of Misuse of antibiotics occurs in the form of

the greatest threats to global health.[l] unnecessary prescriptions, Incorrect dosmg,
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prolonged duration of therapy, self-
medication, and irrational use of broad-
spectrum agents.[4] Studies have shown that
nearly 30-50% of antibiotic prescriptions in
hospitals are inappropriate.[5]

Antibiotic stewardship programs (ASPS)
were developed to ensure optimal
antimicrobial usage while minimizing
adverse effects and resistance

development.[6]  Stewardship  involves
evidence-based antibiotic selection, dose
optimization,  de-escalation  strategies,
monitoring therapy duration, and promoting
microbiological diagnosis before initiating
therapy.[7]

The Centers for Disease Control and
Prevention (CDC) emphasizes core elements
of antibiotic  stewardship  including
leadership commitment, accountability, drug
expertise, action, tracking, reporting, and

education.[8] Successful ASPs require

collaboration among clinicians,
microbiologists,  pharmacists, infection
control teams, and hospital

administrators.[9]

In developing countries, the burden of AMR
is further aggravated by over-the-counter
availability of antibiotics, poor infection
control measures, inadequate laboratory
support, and lack of awareness among

healthcare professionals and the general
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population.[10] Multidrug-resistant
pathogens such as methicillin-resistant
(MRSA),

Enterobacterales

Staphylococcus aureus
carbapenem-resistant
(CRE), vancomycin-resistant enterococci
(VRE), and extended-spectrum beta-
lactamase (ESBL)-producing organisms are
increasingly reported worldwide.[11]
Antibiotic stewardship not only improves
patient outcomes but also reduces
Clostridioides difficile infections, antibiotic-
related adverse events, and hospital
costs.[12] Recent advances such as rapid
diagnostic techniques, antimicrobial
surveillance systems, electronic prescribing
tools, and artificial intelligence-based
decision support systems have enhanced
stewardship effectiveness.[13]

This review article aims to summarize the
current concepts, principles, strategies,
benefits, and challenges associated with
antibiotic stewardship and to emphasize its
role in combating antimicrobial resistance

globally.

Materials and Methods

A comprehensive literature review was
conducted using electronic  databases
including PubMed, Scopus, Google Scholar,
Web of Science, and MEDLINE. Articles
published between 2010 and 2026 related to
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antibiotic stewardship, antimicrobial
resistance, antimicrobial policies, infection
control, and stewardship interventions were

searched.

Search Strategy
Keywords used included:

e “Antibiotic stewardship”

e “Antimicrobial stewardship”

e “Antimicrobial resistance”

e “Hospital stewardship programs”

o “Rational antibiotic therapy”

e “Multidrug-resistant organisms”
Inclusion Criteria

1. Original research articles
Review articles

Guidelines and policy documents

> w0

Studies  discussing  stewardship
interventions and outcomes
5. English-language publications
Exclusion Criteria
1. Non-English articles
Duplicate studies

Articles lacking full-text access

> e

Studies unrelated to antibiotic
stewardship

Relevant information was extracted and
organized  under  themes including
stewardship  principles, implementation
strategies, challenges, clinical outcomes, and

future perspectives.
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Results
Principles of Antibiotic

Stewardship
Antibiotic ~ stewardship ~ focuses  on
optimizing antimicrobial therapy to achieve
the best clinical outcomes while minimizing
resistance development and toxicity. Core
principles include:

o Appropriate antibiotic selection

o Correct dosing

e Right duration of therapy

o De-escalation based on culture

reports
o Avoidance of unnecessary broad-
spectrum antibiotics

o Intravenous-to-oral switch strategies
Components of Antibiotic
Stewardship Programs
Major components identified in successful
ASPs include:

1. Leadership commitment

2. Multidisciplinary stewardship team

3. Prospective audit and feedback

4. Formulary restriction

5. Antimicrobial guidelines

6. Education and training

7. Surveillance and reporting systems

8. Rapid microbiological diagnostics

Impact of Stewardship Programs
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Several studies demonstrated significant

benefits of ASP implementation:
e Reduction in inappropriate antibiotic

prescriptions

e Decrease in  multidrug-resistant
organisms

o Lower healthcare expenditure

e Reduced length of hospital stay

o Decrease in Clostridioides difficile
infection rates

o Improved patient survival rates
Common Challenges
Major challenges affecting ASP
implementation include:

e Lack of trained personnel

e Inadequate microbiology laboratory

support

e Limited funding

« Poor clinician adherence

e Over-the-counter antibiotic
availability

e Lack of awareness regarding AMR

Discussion

Antimicrobial resistance has emerged as a
global crisis threatening the effectiveness of
available antibiotics. The irrational use of
antimicrobials in  hospitals, outpatient
settings, veterinary ~ medicine, and
agriculture  contributes significantly to

resistance development.[14]
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Antibiotic stewardship programs are now

considered  essential components  of
healthcare systems worldwide. Studies have
shown that ASPs can reduce inappropriate
antimicrobial use by approximately 20-
40%.[15] Barlam et al. emphasized that
stewardship interventions improve
antimicrobial prescribing and reduce adverse
outcomes  associated  with  antibiotic
misuse.[16]

Prospective audit with feedback is one of the
most effective stewardship strategies. This
method allows stewardship teams to review
ongoing antimicrobial therapy and provide
recommendations  for  optimization.[17]
Formulary restriction and preauthorization
policies also help minimize unnecessary use
of broad-spectrum agents.[18]

Microbiology laboratories play a critical role
in stewardship activities by providing timely
culture  reports,  antibiograms, and
susceptibility patterns.[19] Rapid diagnostic
technologies such as polymerase chain
reaction (PCR), MALDI-TOF mass
spectrometry, and multiplex molecular
assays facilitate early pathogen
identification and targeted therapy.[20]
De-escalation therapy is another important
stewardship approach where empiric broad-
spectrum antibiotics are narrowed once

culture results become available.[21] This



Rama Univ.J.Med Sci 2024 (10) 1, 1-8

practice reduces selective pressure and
minimizes resistance emergence. Similarly,
intravenous-to-oral conversion  strategies
decrease hospital stay and treatment costs
without compromising efficacy.[22]
Education and  awareness  programs
significantly improve prescribing practices
among healthcare professionals.[23]
Continuous medical education, guideline
dissemination, and prescribing audits are
associated with better antibiotic
utilization.[24]
Developing  countries  face  unique
stewardship  challenges due to poor
regulation of antibiotic sales, inadequate
infection control, limited microbiological
facilities, and resource constraints.[25]
Over-the-counter antibiotic availability and
self-medication remain common practices in
many low- and middle-income
countries.[26]
The  COVID-19

highlighted  stewardship  concerns, as

pandemic  further

excessive empirical antibiotic use was
observed despite low rates of bacterial
coinfection.[27] This inappropriate use may
contribute to increased AMR burden in the
coming years.[28]

Recent advances including electronic
prescribing systems, computerized clinical

decision support tools, and artificial

ISSN 2395-0757

intelligence-based stewardship models are
improving antimicrobial management.[29]
Machine learning algorithms can assist
clinicians in predicting resistant pathogens
and optimizing antibiotic selection.[30]

A multidisciplinary approach involving
infectious  disease physicians, clinical
microbiologists,  pharmacists, infection
control nurses, hospital administrators, and
policymakers is essential for successful
stewardship implementation.[31] National
action plans, public awareness campaigns,
and global collaborations are crucial to
controlling AMR.[32]

Overall, antibiotic stewardship remains one
of the most effective strategies to preserve
antimicrobial efficacy, improve patient
outcomes, and reduce the spread of resistant

pathogens worldwide.

Conclusion

Antibiotic stewardship is a vital strategy in
combating antimicrobial resistance and
ensuring rational antibiotic use. Effective
stewardship programs improve patient
outcomes, reduce healthcare costs, minimize
adverse drug events, and decrease the
prevalence of multidrug-resistant organisms.
Successful

implementation requires

multidisciplinary collaboration,
microbiological support, clinician education,

infection prevention measures, and strong
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healthcare policies. Strengthening

stewardship initiatives at institutional,
national, and global levels is essential to
preserve the effectiveness of existing
antibiotics and protect future generations
from the growing threat of antimicrobial
resistance.
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