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Objectives

● Review regulatory requirements and the available clinical decision support 

systems (CDSSs) for antimicrobial stewardship (AMS)

● Implement AMS interventions using CDSSs and electronic health records 

(EHRs) into clinical workflow 

● Utilize reports generated from CDSSs or EHRs to support AMS activities and 

interventions
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Background

● Antimicrobial stewardship (AMS) standards and regulatory requirements increasing, 

with demands on healthcare systems to meet

● AMS activities have been shown to optimize antimicrobial use and clinical outcomes 

while decreasing costs

● Information technology (IT) incorporated into AMS practices = improved efficiency 

and effectiveness

Kuper KM, et al. Infect Control and Hosp Epidemiol 2019, 40: 501-511.
Akpan MR, et al. Antibiotics 2016; 5(1): 1-16.
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CDC Core Elements of AMS for Hospitals

● Key support needed for successful AMS in hospitals - this includes IT staff!

● Examples of IT support for AMS:

○ Embedding relevant information and protocols at the point of care

○ Implementing clinical decision support for antibiotic use and creating prompts for 

action to review antibiotics in key situations

○ Facilitating and maintaining antimicrobial use and resistance reporting

CDC. US Department of Health and Human Services, CDC; 2019.

3

4



8/9/2022

3

5

Regulatory Recommendations

CDC Core Elements of Antimicrobial Stewardship for Hospitals

● Tracking

○ Recommends monitoring antibiotic use through reporting to the National 

Healthcare Safety Network (NHSN) Antibiotic Use module or days of 

therapy per 1,000 patient days

● Reporting

○ Recommends sharing summary information on antibiotic use with 

leadership, providers, pharmacists, and other healthcare professionals

CDC. US Department of Health and Human Services, CDC; 2019.
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Regulatory Recommendations

The Joint Commission

● New recommendations will be effective January 1st, 2023

○ “EP 16 (new): The antibiotic stewardship program monitors the hospital’s 

antibiotic use by analyzing data on days of therapy per 1000 days present 

or 1000 patient days, or by reporting antibiotic use data to the NHSN 

Antimicrobial Use Option of the Antimicrobial Use and Resistance 

Module.”

The Joint Commission. Issue 35, June 20, 2022.
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Clinical Decision Support Systems (CDSSs)

● Two common types of CDSSs for antimicrobial stewardship:

○ EHR Based Systems 

■ Availability and functionality varies between types of EHR 

■ May be an add-on purchase for stewardship-specific module(s)

■ Examples: EPIC, Cerner, Meditech

○ Add-on CDSSs

■ Runs parallel to EHR

■ Dependent on data that can be extracted from EHR (data flows one way from 

EHR >> add-on CDSSs)

■ Examples: Sentri 7, TheraDoc, VigiLanz
Forrest GN, et al. Clin Infect Dis 2014; 59(Suppl 3): S122-S133.

Kullar R, et al. Clin Infect Dis 2013; 57: 1005-13.
Kuper KM, et al. Infect Control and Hosp Epidemiol 2019, 40: 501-511.
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CDSSs Strengths/Limitations
Strengths Limitations

EHR

● Less initial interface development
● AMS recs accessible to provider at 

order entry
● One centralized system for 

communication and documentation
● Better access to retrospective admin 

and clinical data

● Tailoring rules/alerts requires more IT input 
initially and long-term - rely heavily on hospital 
IT team

● Offers less end user customization
● Less real time adaptability
● Stewardship program requires additional 

purchase
● Limited options for resource challenged settings

Add-on 
CDSSs

● Low cost alternatives for resource 
challenged settings

● Real time adaptability
● Rules and alerts can be modified with 

little IT support
● Version can be standardized across 

multiple institutions
● End-user friendly

● One way data stream (EHR >> Add-on CDSSs) 
requires more IT work up front

● Toggling between multiple systems less efficient
● Updates to EHR need to be tailored to Add-on 

CDSSs - may not be aware
● Less retrospective data available
● Duplication or omission of data from EHR

Forrest GN, et al. Clin Infect Dis 2014; 59(Suppl 3): S122-S133.
Kullar R, et al. Clin Infect Dis 2013; 57: 1005-13.

Kuper KM, et al. Infect Control and Hosp Epidemiol 2019, 40: 501-511.
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CDSSs Practical Role in AMS

● Helps improve efficiency and effectiveness of daily AMS workload/activities

● Can be used to track antimicrobial utilization and clinical outcomes

● Could help evaluate opportunities for improvement through well-built reports on 

regular basis

Forrest GN, et al. Clin Infect Dis 2014; 59(Suppl 3): S122-S133.
Kullar R, et al. Clin Infect Dis 2013; 57: 1005-13.

Kuper KM, et al. Infect Control and Hosp Epidemiol 2019, 40: 501-511.
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CDSSs and Daily Stewardship Functions

● Empiric antimicrobial selection

● Post prescription antimicrobial review

● Diagnostic testing stewardship

● Communication

● Syndrome specific management

Forrest GN, et al. Clin Infect Dis 2014; 59(Suppl 3): S122-S133.
Kullar R, et al. Clin Infect Dis 2013; 57: 1005-13.

Kuper KM, et al. Infect Control and Hosp Epidemiol 2019, 40: 501-511.
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● Prospective audit and feedback

○ External review of antibiotic therapy by an expert

○ Accompanied by suggestions to optimize use at some point after prescription

● Preauthorization

○ Requires approval prior to the use of certain antibiotics

○ Optimize use while also preventing unnecessary initiation

○ Focus to improve use, not drug cost!

● Facility- specific treatment guidelines

○ Enhance both prospective audit/feedback and preauthorization

○ Establishes clear recommendations for optimal use

Priority Interventions

CDC. US Department of Health and Human Services, CDC; 2019.
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● Consider subscribing to email alerts for high-priority 

results

● Build alerts/reports to identify actionable AMS 

interventions

Clinical Decision Support Alerts
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● Microbiology results

○ Positive blood cultures*

○ Cdiff*

○ ESBL/CRE*

○ Influenza/COVID/viral pathogen panels

○ Meningitis PCR results

○ Pneumococcal and legionella urine 

antigens

*Recommend email alerts for quick action

Clinical Decision Support Alerts

● Bug-drug alerts

○ MRSA respiratory cultures on daptomycin

○ MRSA on vancomycin with MIC >/= 2

○ MSSA on anti-MRSA therapy

● Therapy alerts

○ Targeted antimicrobials

○ All antimicrobials > 72 hours

○ Redundant antimicrobial therapy (anaerobic, 

antifungal, beta-lactam)
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● Organize patient lists to easily show important AMS information at a quick glance

● If available, utilize “My Sticky Note” or similar option to leave notes not able to be 

pulled in automatically from EHR (ex. micro results)

EMR Patient Lists
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Targeted Antimicrobials
● Appropriate use criteria/policy approved through AMS committee and P&T

● Criteria built into EHR and displays upon order entry, selection of appropriate criteria for 

use then required to complete order entry
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Preauthorization Assessment and 
Documentation

● Utilize SmartPhrases in EHR to build preauthorization use criteria into checklist 

for pharmacist

● Simplifies process for those interpreting the criteria 

● Allows for consistent and complete documentation among all pharmacists 

18

Preauthorization Assessment and 
Documentation

17

18



8/9/2022

10

19

● Community-acquired pneumonia

● Urinary tract infections

● Skin and soft tissue infections

● MRSA

● Clostridioides difficile

● Culture proven invasive infections

Infection and Syndrome Specific Interventions

CDC. US Department of Health and Human Services, CDC; 2019.
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Order Sets
Incorporate facility-specific antimicrobial recommendations into order sets with clear guidance

● Antibiotics sorted by suspected source of infection

● Offers alternatives for patients with allergies

● Make sure to include other diagnostic tests such as blood cultures, sputum culture, MRSA 

nares, and procalcitonin (consider pre-selecting for providers)
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Order Sets

● Surgical prophylaxis recommendations are 

built into order panels that feed into all 

peri-operative order sets based on 

procedure type

● Ensures adequate dosing/timing/duration

● Ensures consistency with one location for 

updating when changes need to be made 

(versus each order set)
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● Antibiotic “timeouts” at 48-72 hrs of therapy

○ Shown to improve appropriateness of antibiotic selection, but may not reduce overall 

antibiotic use

○ Consider best practice alert “pop up” or antibiotic “soft stop” to prompt provider review

● Assessing penicillin allergy

○ 15% of hospitalized patients report allergy, however, less than 1% of US population has 

serious reaction

○ Adequate history and physical examination, challenge doses, and skin testing

○ Note in EHR allergy history if patient has tolerated beta-lactams previously

Provider-Based Interventions

CDC. US Department of Health and Human Services, CDC; 2019.
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● Automatic IV to PO

● Dose adjustments for organ dysfunction

● Dose optimization

● Duplicate therapy alerts

● Time-sensitive automatic stop orders

● Drug-drug interactions

Build alerts into CDSS for all pharmacists to incorporate into workflow!

Pharmacy-Driven Interventions

CDC. US Department of Health and Human Services, CDC; 2019.
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● Selective reporting of antimicrobial susceptibility

● Comments in microbiology reports

Microbiology-Based Interventions

CDC. US Department of Health and Human Services, CDC; 2019.
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● Optimizing microbiology culture collection

● IV to PO transitions

● Prompting antibiotic “timeouts”

Nursing-Based Interventions

CDC. US Department of Health and Human Services, CDC; 2019.

Reports
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Antibiotic Use Reports

● Days of therapy (DOT) / 1000 patient days

○ Uses the DOT for an antimicrobial divided by the number of patient days 

present for a facility

○ Examples of use:

■ Trend use over time following implementation of an intervention (i.e., 

new use criteria, education)

■ Combine antimicrobial types for trend (i.e., anti-Pseudomonal beta-

lactams, anti-MRSA)

28

Antibiotic Use Reports
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Antibiotic Use Reports

30

Antibiotic Use Reports

1st Intervention 2nd Intervention
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Antibiotic Use Reports

● NHSN Antibiotic Use module

○ Some electronic systems allow users to submit antibiotic use data directly 

to NHSN after validation of the data

○ NHSN will generate a standardized antimicrobial administration ratio 

(SAAR), as well as DOT reports

○ Consider discussing this option with vendors about submission options

32

Other Types Reports

● IV vs PO reports

○ Review highly bioavailable antibiotics and the percent given PO

○ Consider setting a goal to encourage more PO antibiotic use

31
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Other Types Reports
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Other Types of Reports

● Indication specific reports

○ Pull antibiotics used based on specific indications and review for 

adherence to local or national guidelines

○ Can target common infections (i.e., community acquired pneumonia) or 

antimicrobials (i.e., fluoroquinolones)
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Other Types of Reports

Intervention

36

Other Types of Reports
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Other Types of Reports

● Provider report cards

○ Create reports to compare providers to based on use of specific 

antimicrobials or durations of therapy

○ Allows for peer-to-peer comparison which can influence prescribing habits

○ May require export to another program for analysis

38

Where do we go from here?

● First step: consider an IT needs assessment and resource evaluation

○ What data is accessible under current model?

○ How easy is it to obtain information in a usable format/upon request?

● Examples of antimicrobial stewardship specific needs: 

○ What metrics are available to track antibiotic use?

○ Ability to track interventions and acceptance rates?

○ Ability to customize list for monitoring?

○ Identifies common interventions (ex. duplicate therapy, treatment duration, IV to PO)

○ Dashboard present?

Kuper KM, et al. Infect Control and Hosp Epidemiol 2019, 40: 501-511.
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Where do we go from here?

● Based on needs assessment can further determine if purchasing an EHR 
module or add-on CDSSs would be warranted or feasible

○ Financial implications

○ IT support and functionality

● Crucial to identify key stakeholders before determining which CDSS is best for 
your institution

Kuper KM, et al. Infect Control and Hosp Epidemiol 2019, 40: 501-511.
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Summary

● CDSSs available for AMS programs include both EHR and add-on CDSSs -
both of which can be used to help meet regulatory requirements and optimize 
AMS daily workflow/patient outcomes

● AMS interventions can be implemented in a variety of ways using CDSSs and 
the EHR

● Reports generated from CDSS or EHR data can be utilized to demonstrate the 
effectiveness of an AMS program 
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