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Objectives
• AMS Blue Print in Asia Pacific

• Gap Analysis

• Example of Gap Analysis Utilization

• Defining measure outcomes of AMS program
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Antimicrobial stewardship for acute-care 
hospitals: an Asian perspective

AMR, antimicrobial resistance; AMS, antimicrobial stewardship
Apisarnthanarak A, et al. Infect Control Hosp Epidemiol. 2018;39:1237–45.

aSee Supplementary Material S1 for an AMS programme assessment 
checklist, for Asian hospitals to assess which aspects of the AMS 
programmes are in place and what gaps need to be addressed
bSee Supplementary Material S2 for a flowchart of potential next steps 
and solutions to overcome gaps and challenges in AMS programmes in 
Asian hospitals
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aIf no ID specialists are available, another physician or pharmacist with an interest in infectious diseases can assume responsibility 
for this role.
AMS, antimicrobial stewardship; ID, infectious disease; IV, intravenous; MDR, multidrug-resistant
Apisarnthanarak A, et al. Infect Control Hosp Epidemiol. 2018;39:1237–45.
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AMS, antimicrobial stewardship; IV, intravenous; NA, not available; PK/PD, pharmacokinetic/pharmacodynamic
Apisarnthanarak A, et al. Infect Control Hosp Epidemiol. 2018;39:1237–45.
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Perform gap analysis

AMS, antimicrobial stewardship
Apisarnthanarak A, et al. Infect Control Hosp Epidemiol. 2018;39:1237–45.
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Perform gap analysis

AMS, antimicrobial stewardship
Apisarnthanarak A, et al. Infect Control Hosp Epidemiol. 2018;39:1237–45.
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AMS, antimicrobial stewardship
Apisarnthanarak A, et al. Infect Control Hosp Epidemiol. 2018;39:1237–45.

Overcome gaps and challenges
9
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Observations

• 27/45 hospitals (60%) fulfill all C scores components; none fulfill all S 
score components

• 15/45 hospitals (34%) receive financial support from hospital 
administration for ASP initiation

• For C component, microbiologist, clinical pharmacist, process and 
outcome measurements, regularly published antimicrobial resistant data 
were lacking.

• For S component, lack of IT to support ASP, lack of treatment and 
surgical prophylaxis guidelines, lack of unit specific antibiogram, lack of 
monitoring for processes and outcomes were commonly reported

Apisarnthanarak A, et al. Infect Control Hosp Epidemiol. 2018;39:1237–45;
Apisarnthanarak A, et al.  Infect Control Hosp Epidemiol 2019;40:1077-1086.
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HOW TO SELECT APPROPRIATE 
MEASUREMENTS OF YOUR AMS
PROGRAM
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Defining and Implementing Stewardship Metrics is Complex

• Care of patients with suspected infections is complex
• Involves nuanced decision making
• Contains multiple components

• Patient safety outcomes and resistant infection events are infrequent 
and have multiple confounding factors

• Significant effort is required to extract metrics for antimicrobial 
stewardship programs (ASPs) from the medial record, complete 
meaningful analyses, and translate analyses into actionable 
conclusions

Moehring et al, CID 2017:64, 377-83
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Categories of Outcomes Metrics

• Antimicrobial use (AU) measures
• Defined daily doses (DDDs), days of therapy (DOTs)

• Quality measures
• Compliance with guidelines, use of care bundles, appropriate therapy

• Clinical outcome and safety measures
• Mortality, length of stay (LOS), readmissions, toxicity

• Costs 
• Antibiotic acquisition costs, total costs of care
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ASP Outcomes and Metrics – Divergence Between 
Practice and Perceived Importance

CID 2014:59 (Suppl 3) • Bumpass et al
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STEWARDS Recommended Patient-Level Metrics for Hospitals

Emberger et al, Curr Infect Dis Rep (2018) 20: 31; Mohering et al, CID, 2017;64(3):377–83
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DDDs and DOTs
• Defined Daily Dose (DDD)

• Recommended by WHO
• Average maintenance dose per day for a drug used for its main indication in 

adults
• Calculated by determining aggregate grams of antibiotic purchased, 

dispensed, or administered and dividing by WHO-assigned DDD value
• Days of therapy (DOT)

• Used by CDC/NHSN for reporting antimicrobial use
• Calculated by tallying number of calendar days during which a patient 

received an antibiotic based on administration data
• Denominators

• Patient days
• Days present (accounts for partial days)
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DDD vs DOT

Brotherton et al, Med Clin N Am 102 (2018) 965–976
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Limitations of DDD and DOT

• Do not directly measure quality, process or clinical outcomes

• Do not adequately adjust for case-mix/severity of illness/antimicrobial 
resistance prevalence

• In certain instances, decrease in DDD/DOT might be inappropriate or 
harmful

• What alternatives are there to measure ASP performance?
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What Will Metrics Be Used For?
• External benchmarking?

• Internal use/benchmarking?

• For a specific intervention?

• Justification for your ASP?
• What does your leadership see as important?
• Know metrics impacting payment

• Other purposes?

21

Clinical Outcomes Metrics: The Big Four

1. Mortality (infection-related)

2. Length of stay (infection-related) and readmissions

3. Clostridioides difficile infection 

4. Antimicrobial resistance

• All are important and when possible, should be monitored

• Important limitations with each
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Mortality and Length of Stay
• Advantages

• Captured routinely on all patients
• Metrics monitored and valued by clinicians, administration, patients, the 

public
• With rapid diagnostics and optimal PK/PD approaches, increased likelihood 

to impact these outcomes
• Drawbacks and limitations

• Major issues with confounding, competing risks
• Very complicated to determine independent impact of antibiotics on 

outcomes
• When there is success, various services will want credit
• Difficult to use to measure impact of day to day interventions

• Good for specific interventions, but  ASPs should avoid relying on them 
routinely 

Am J Health-Syst Pharm. 2018; 75:230-8 
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Clostridioides difficile Infection (CDI)

• Advantages
• Widely recognized as important stewardship metric

• Antimicrobial use is THE critical risk factor 

• Reported to NHSN in the US – SIR reported for hospitals
• Limitations

• Control requires effective infection prevention
• Community rates/colonization pressure important in spread
• Testing differences make interfacility comparisons complex
• Inappropriate testing impacts rates
• Relatively low incidence – difficult to demonstrate ASP impact

• Important to measure, important to recognize limitations

Al-Hassan, Antibiotics 2019, 8, 127
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Multi-Drug Resistant Organisms
• Advantages

• Major focus  of healthcare, government, public
• Antibiotic use important component of multi-drug resistant organism 

(MDRO) spread in some cases
• Some MDROs publicly reported

• Limitations
• Control requires effective infection prevention 
• Community rates/colonization pressure play important role in 

hospital spread
• Relatively low incidence for some MDROs – difficult to demonstrate 

ASP impact
• Impact of stewardship on some MDROs relatively low

Al-Hassan, Antibiotics 2019, 8, 127

25

Types of MDROs Where ASP Matters Most
• Hospital onset Acinetobacter baumannii, Pseudomonas aeruginosa

• Resistant strains

• Carbapenem-resistant Enterobacteriaceae (CRE)

• Antibiotics play important role in emergence and dissemination of these 
MDROs

• Recognized by both WHO and CDC as major threats

• Incidence and rates influenced by factors other than ASP, but as far as 
MDROs go, ASP has major impact on these and therefore, they might 
be the most appropriate to use as metrics

Al-Hassan, Antibiotics 2019, 8, 127
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Direct Measurement of Performance: A New Era in 
Antimicrobial Stewardship

Al-Hassan, Antibiotics 2019, 8, 127
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Toxicity and Adverse Effects
• Often overlooked
• Through optimal dosing, avoiding unnecessary therapy can decrease 

toxicity
• Example: 

• Change in vancomycin dosing from trough based dosing (targeting levels of 15-
20 mg/l) to AUC24 targeted dosing (400-600 mg · h/liter)
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Decrease Goal, Decrease Dose, Decrease 
Exposure

Finch et al Antimicrob Agents Chemother. 2017; 61(12)
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….and Decrease Toxicity

Finch et al Antimicrob Agents Chemother. 2017; 61(12)
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Quality Measures
• Appropriateness – difficult and labor intensive to assess “true” 

appropriateness
• Concordance with treatment guidelines
• Number and proportion of ASP recommendations accepted
• Appropriate empiric/definitive/duration of therapy

• Process – easier (relatively) to measure – a surrogate measure for 
appropriateness of care
• Clinical indications 
• Use of order form or set
• Appropriate use of diagnostics

Brotherton, Med Clin N Am, 2018, 965-976; Morris, Current Treat Options Infect Dis
2014, 101-12
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Appropriateness of Therapy

• Redundancy of therapy
• Initiation of therapy

• Asymptomatic bacteruria
• Empiric therapy

• Guideline concordance 
• Targeted review for certain disease types (eg bacteremia)

• Definitive therapy (including time to effective therapy) and de-escalation
• Bug-drug info often not enough (ie need to consider dosing, route, site of 

infection)
• Rapid diagnostics

• Duration of therapy
• Strong evidence base for some common infections
• Relatively straightforward metric to obtain
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Conclusions
• Gap analysis can be used to improve quality of AMS program
• Understand what you want to measure and why 
• Goal of intervention should help determine metric used
• Utilization and cost metrics are important but don’t necessarily 

reflect quality and appropriateness
• Mortality, LOS, CDI and MDROs are important outcomes but 

are influenced by factors other than antimicrobial stewardship
• Don’t forget about toxicity and safety!

• Appropriateness of prescribing is important but can be resource-
heavy
• Consider redundancy of therapy, compliance with empiric 

therapy guidelines and duration of therapy for starters
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Thank you very much for your 
attention

“Kob-Koon-Krub”
ขอบคณุครบั
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