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Outline

1. Effective strategies for inpatient antimicrobial 
stewardship 

2. Gaps and challenges
3.  Future opportunities for inpatient stewardship



Antimicrobial Use in US Hospitals

Half of hospitalized patients 
receive antimicrobials 

Half of these prescriptions are 
inappropriate
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Antimicrobial Stewardship Programs (ASPs)
 Promote selection of 

appropriate
– antimicrobial
– dose
– route and duration

 Optimize clinical outcomes and patient safety while minimizing 
toxicities and unintended consequences of antimicrobial use

 Reduce healthcare costs without reducing quality of care



IDSA/SHEA: Stewardship Guidelines
Core Components

• Multidisciplinary team, dedicated 
time 

• Collaboration with IP/P&T
• Administrative authority
• Infrastructure, including IT metrics

Strategies
• Prospective audit and feedback –

(persuasive)
• Formulary restriction – (restrictive)
• Guidelines
• Education
• IV to PO conversion
• Shortest effective duration of 

antimicrobial therapy
• PK monitoring and dose adjustment

Dellit et al, CID 2007:44, Barlam et al, CID 2016: 62, e51-e77

  



• Leadership support
• Accountability
• Pharmacy Expertise
• Action
• Tracking
• Reporting
• Education

Core Elements of 
Hospital ASPs



Policy



https://arpsp.cdc.gov/profile/stewardship

Hospitals Meeting All Core Elements, 2022



Are These Strategies Effective?
• Implementing all core requirements is associated with:

– Less overall antibiotic use1,2

– Less broad-spectrum antibiotic use3

– Less anti-MRSA abx use2

– Less C. difficile infection1,3

– Higher compliance with local antibiotic policies5

– Shorter durations of antibiotic therapy5
1Tamma et al, JAMA Network Open 2021; 
2Kelly et al, ICHE 2017,
3Bernard et al, ICHE 2019; 
4Garcia Reeves et al, ICHE 2020;  
5Davey et al, Cochrane Database, 2017



Gaps in Hospital-Based ASPs
• Metrics

– Traditional
– Antibiotic use
– Process measures
– Antimicrobial costs

– Harder to evaluate
– Clinical outcomes
– Appropriateness of antibiotic use
– Cost effectiveness

• Resources, personnel

• More stewardship needed
– Discharge stewardship
– Special populations
– Perioperative antibiotic use
– Antibiotic allergy delabeling
– Diagnostics
– Critical access/community hospitals
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Moving Beyond Days of Therapy (DOT)

DOT does not measure appropriateness DOT does not adjust for case mix

Neumann et al, Pediatrics 129:e597 Wattier et al, CID 2021 73: 925



Clinical Outcomes

• LOS, mortality, resistance
– confounders

• Averted harms
– Adverse Events
– Cost
– Microbiome disruption

• DOOR/RADAR

Williams et al, JAMA Pediatrics 2022, 176:253
Ong, Clin Microbiol Infect. 2023, 29:1024



Messacar et al, J. Clin Micro. 2017, 55:715

Right Test
Right Patient
Right Time

Diagnostic Stewardship



Tele-stewardship



Future
• Outcome measures that integrate efficacy and safety
• Tele-stewardship 
• Personalized predictions

– Antibiotic-associated complications
– Response to antimicrobial therapy 

• Microbiome-sparing antimicrobial therapies
• Research and implementation of ASPs in different countries, 

economies, cultural contexts
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