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ABOUT THE STUDY

The global rise of Antimicrobial Resistance (AMR) has prompted
urgent calls for more responsible use of antibiotics in both
hospital and community settings. Antimicrobial Stewardship
Programs (ASPs) have emerged as essential interventions to
ensure the optimal use of antimicrobial agents promoting
efficacy, minimizing resistance, and reducing adverse effects and
healthcare costs. Within these multidisciplinary programs,
clinical pharmacists play a critical and increasingly recognized
role. In China, where antibiotic overuse has historically been a
major concern in healthcare institutions, integrating clinical
pharmacists into ASPs across multiple centers has shown
promising results in promoting rational antibiotic use. This
multicenter study explores the specific contributions of clinical
pharmacists in tertiary hospitals across various provinces,
examining their interventions, outcomes, and impact on overall
antimicrobial utilization trends.

Clinical pharmacists, with their in-depth pharmacological
knowledge and direct involvement in patient care, are uniquely
positioned to influence prescribing behaviors. In this study, data
were collected from six leading tertiary hospitals across China
including facilities in Shanghai, Beijing, Guangzhou, Chengdu,
Wuhan, and Xi'an. The research spanned 18 months and
involved over 30,000 inpatient cases where antimicrobial therapy
indicated. Clinical pharmacists embedded in
antimicrobial stewardship teams, working alongside infectious
disease specialists, microbiologists, and infection control officers.
Their primary responsibilities included evaluating antimicrobial
prescriptions, recommending alternative agents or dosage
adjustments, monitoring therapeutic drug levels, and providing
education to healthcare staff.
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The pharmacists used a combination of prospective audit and
feedback, formulary restrictions, and real-time consultation to
guide physicians in optimizing therapy. In particular, attention
was given to high-risk antimicrobials such as carbapenems,
glycopeptides, and fluoroquinolones, which are often associated
with resistance development. The intervention acceptance rate
by physicians was notably high exceeding 85% across all centers

indicating strong interprofessional collaboration and trust in
pharmacists' expertise. Educational sessions and case-based
discussions led by pharmacists also significantly improved
clinicians’ awareness of evidence-based antimicrobial use, further
reinforcing stewardship principles.

Quantitative outcomes were assessed through metrics such as
Defined Daily Doses (DDD) per 100 patient-days, duration of
therapy, and antimicrobial cost per patient. The study found a
22% overall reduction in DDD of restricted antibiotics, a 17%
decrease in average duration of therapy, and a 14% reduction in
antimicrobial expenditures. These outcomes not only indicate
better stewardship but also reflect a positive economic impact on
healthcare Furthermore, targeted pharmacistled
interventions associated with a 25%
inappropriate empiric antibiotic use and an 18% increase in
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appropriate de-escalation based on microbiological data.

In addition to clinical and economic outcomes, the study
evaluated microbiological trends and patient safety indicators. A
notable decline was observed in the incidence of ~ Clostridioides
difficile infections and hospital-acquired Multidrug-Resistant

Organism (MDRO) rates. This reinforces the indirect yet vital
role of pharmacists in infection control. Clinical pharmacists
also played an instrumental role in identifying and managing
adverse drug reactions related to antimicrobials, contributing to
improved patient safety profiles. Their active participation in
antimicrobial rounds, patient case reviews, and protocol
development further institutionalized stewardship practices in

routine clinical workflows.

Importantly, the study highlighted the variability in ASP
maturity and pharmacist training across centers, emphasizing the
need for standardized national frameworks and continuous
professional development. While some hospitals had well-
established stewardship protocols and experienced clinical
pharmacy teams, others were still in the early stages of
implementation. Bridging these gaps will be crucial for
nationwide impact, especially in secondary and rural hospitals
where antibiotic misuse is often more prevalent.
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Another key observation was the role of information technology
in enhancing pharmacist efficiency. Hospitals equipped with
electronic medical records, clinical decision support systems,
and antimicrobial usage dashboards enabled pharmacists to
conduct interventions more systematically and with greater
precision. Real-time alerts for inappropriate antibiotic selection
or dosage errors allowed for timely pharmacist involvement,
improving outcomes without significant delays in therapy
initiation.

In conclusion, this multicenter study from China confirms that
clinical pharmacists are indispensable to the
Antimicrobial Stewardship Programs. Their ability to evaluate
antimicrobial use in real time, educate prescribers, adjust
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therapy based on pharmacokinetics, and ensure patient safety
positions them as frontline defenders against antimicrobial
resistance. As China continues to reform its healthcare system
with an emphasis on quality and accountability, expanding the
role of clinical pharmacists in ASPs across all hospital levels is
not only justified but necessary. This study supports the
implementation of national policies to standardize pharmacist
participation in ASPs, increase training opportunities, and
leverage digital tools to enhance their impact. Ultimately,
empowering clinical pharmacists within stewardship frameworks
contributes significantly to safer, more effective and sustainable
healthcare delivery.
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