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Learning Objectives

• Discuss key components of successful antimicrobial stewardship 
programs

• Compare and contrast stewardship activities based on resources 
available to a hospital
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Antimicrobial Stewardship Definition

“Coordinated interventions designed to improve and measure the 
appropriate use of antibiotic agents by promoting the selection of the 
optimal antibiotic drug regimen including dosing, duration of therapy, and 
route of administration”

Infect Control Hosp Epidemiol 2012;33:322-7.
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Goals of Antimicrobial Stewardship

• Primary
– To optimize clinical outcomes while minimizing unintended 

consequences of antimicrobial use, including toxicity, the selection of 
pathogenic organisms (such as Clostridium difficile), and the 
emergence of resistance

• Secondary
– To improve rates of susceptibilities to targeted antimicrobials
– To optimize resource utilization

Clin Infect Dis 2007;44:159-77.
Clin Infect Dis 2016;62(10):e51-77.
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CDC Core Elements of Hospital Antimicrobial Stewardship Programs

• Leadership Commitment: Dedicating necessary human, financial and 
information technology resources

• Accountability: Appointing a single leader responsible for program 
outcomes, experience with successful programs show that a physician 
leader is effective

• Drug Expertise: Appointing a single pharmacist leader responsible for 
working to improve antibiotic use

http://www.cdc.gov/getsmart/healthcare/implementation/core-elements.html
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CDC Core Elements of Hospital Antimicrobial Stewardship Programs

• Action: Implementing at least one recommended action, such as 
systemic evaluation of ongoing treatment need after a set period of 
initial treatment (i.e. “antibiotic time out” after 48 hours)

• Tracking: Monitoring antibiotic prescribing and resistance patterns

• Reporting: Regular reporting information on antibiotic use and 
resistance to doctors, nurses and relevant staff

• Education: Educating clinicians about resistance and optimal 
prescribing

http://www.cdc.gov/getsmart/healthcare/implementation/core-elements.html
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What is the current status of ASPs in the United States?

Antibiotic stewardship programs in U.S. acute care hospitals: findings 
from the 2014 National Healthcare Safety Network (NHSN) Annual 
Hospital Survey
• Analyzed 2014 NHSN Annual Hospital Survey to describe ASPs in U.S. acute care hospitals as defined 

by the CDC’s Core Elements for Hospital Antibiotic Stewardship Programs

• Among 4,184 U.S. hospitals, 39% reported having comprehensive ASPs that met all 7 CDC defined 
core elements

• Major teaching hospitals (54%) were more likely to have comprehensive ASPs compared to hospitals 
with undergraduate education or no teaching affiliation (34%)

• Written support (RR 7.2; 95% CI, [6.2-8.4]) or salary support (RR 1.5; 95% CI, [1.4-1.8]) were 
significantly associated with having a comprehensive ASP 

Clin Infect Dis 2016;63(4):443-9.
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Core Element Number of 
Facilities (N=4,184)

%

Infrastructure 2,298 54.9

Leadership Commitment 2,508 59.9

Accountability 3,016 72.1

Drug Expertise 3,648 87.2

Implementation 2,112 50.5

Action 3,926 93.8

Tracking 3,318 79.3

Reporting 2,822 67.5

Education 2,589 61.9

Hospitals reporting all 7 core 
elements

1,642 39.2

U.S. Acute Care Hospitals Reporting Implementation of CDC Core 
Elements 

Clin Infect Dis 2016;63(4):443-9.



U.S. Acute Care Hospitals Implementing all CDC Core Elements by State

Clin Infect Dis 2016;63(4):443-9.
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IDSA/SHEA Guidelines on Implementing an Antibiotic 
Stewardship Program 

• Recommendation Categories

– Interventions

– Optimization of Antibiotic Administration

– Microbiology and Laboratory Diagnosis

– Measurement and Analysis

– Antibiotic Stewardship in Special Populations

Clin Infect Dis 2016;62(10):e51-77.
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Interventions
Preauthorization and/or Prospective Audit and Feedback

• Preauthorization
– Strategy to improve antibiotic use by requiring clinicians to get approval 

for certain antibiotics before they are prescribed

• Prospective Audit and Feedback (PAF)
– An intervention that engages the provider after an antibiotic is 

prescribed

Clin Infect Dis 2016;62(10):e51-77.



Preauthorization Advantages PAF Advantages
Reduces initiation of unnecessary/ 
inappropriate antibiotics

Can increase visibility of antimicrobial 
stewardship program and build collegial 
relationships

Optimizes empiric choices and influences 
downstream use

More clinical data available for 
recommendations, enhancing uptake by 
prescribers

Prompts review of clinical data/prior cultures 
at the time of initiation of therapy

Greater flexibility in timing of 
recommendations

Decreases antibiotic costs, including those 
due to high-cost agents

Can be done on less than daily basis if 
resources are limited

Provides mechanism for rapid response to 
antibiotic shortages

Provides educational benefit to clinicians

Direct control over antibiotic use Prescriber autonomy maintained
Can address de-escalation of antibiotics and 
duration of therapy

Clin Infect Dis 2016 ;62(10):e51-77.



Preauthorization Disadvantages PAF Disadvantages
Impacts use of restricted agents only Compliance voluntary
Addresses empiric use to a much greater degree 
than downstream use

Typically labor-intensive

Loss of prescriber autonomy Success depends on delivery method of feedback 
to prescribers

May delay therapy Prescribers may be reluctant to change therapy if 
patient is doing well

Effectiveness depends on skill of approver (ID 
Pharmacist + ID Physician vs. ID Fellows)

Identification of interventions may require 
information technology support and/or purchase 
of computerized surveillance systems

Real-time resource intensive May take longer to achieve reductions in targeted 
antibiotic use

Potential for manipulation of system (i.e. 
presenting request in a biased manner to gain 
approval)
May simply shift to other antibiotic agents and 
select for different antibiotic-resistance patterns

Clin Infect Dis 2016 ;62(10):e51-77.
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Preauthorization and/or Prospective Audit and Feedback

• Preauthorization, PAF, or a combination of those strategies, 
implementation should serve as the foundation of a comprehensive 
ASP 

• Effective implementation requires the support of hospital 
administration, allocation of necessary resources for a persistent effort 
by dedicated, well-trained personnel, and ongoing communication 
with clinicians

• IDSA/SHEA recommends preauthorization and/or prospective audit 
and feedback over no such interventions (strong recommendation, 
moderate-quality evidence)

Clin Infect Dis 2016 ;62(10):e51-77.
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Didactic Education on Antimicrobial Stewardship

• Education is a common tool for ASPs either through didactic lectures or 
distribution of pamphlets and materials
– Should include all healthcare disciplines: students, trainees and 

practitioners
• Education alone can result in unsustainable improvements in               

antibiotic prescribing
• Most likely effective when combined with other ASP strategies like PAF
• IDSA/SHEA suggests against relying solely on didactic educational 

materials for stewardship (weak recommendation, low quality 
evidence)

Clin Infect Dis 2016 ;62(10):e51-77.
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Facility-Specific Clinical Practice Guidelines for Common 
Infectious Diseases Syndromes

• Implementation of facility specific clinical practice guidelines can lead to 
substantial changes in antibiotic use
– Most evidence in CAP and HAP
– Interdisciplinary development
– Dissemination to providers via multiple routes: electronic and hard copies, 

education, peer champions, PAF, electronic order sets
• Improvements seen with implementation of facility specific guidelines

– Increase in appropriate initial therapy, use of narrower-spectrum agents, 
early IV to PO switch, shorter duration of treatment

– No adverse effects on clinical outcomes
Clin Infect Dis 2016 ;62(10):e51-77.
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Facility-Specific Clinical Practice Guidelines for Common 
Infectious Diseases Syndromes

• Sustainability of the effects of guideline development are not                 
well established

• Interventions to maintain guideline adherence over time may be needed 
and outcomes monitored

• IDSA/SHEA suggest ASPs develop facility-specific clinical practice 
guidelines coupled with a dissemination and implementation strategy 
(weak recommendation, low-quality evidence)

Clin Infect Dis 2016 ;62(10):e51-77.
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Reassessment of Antimicrobial Therapy

• Common strategies include antibiotic timeouts and antibiotic automatic stop 
orders at 48-72 hours of therapy to prompt clinicians to re-evaluate current 
antibiotic therapy

• Clinicians may require additional prompting from pharmacy or the ASP to 
comply with these interventions

• Mechanisms should be in place to prevent unintended interruptions in therapy 
if automatic stop orders are used 

• IDSA/SHEA suggest the use of strategies (eg, antibiotic time-outs, stop 
orders) to encourage prescribers to perform routine review of antibiotic 
regimens to improve antibiotic prescribing (weak recommendation, low-
quality evidence)

Clin Infect Dis 2016 ;62(10):e51-77.
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Principles of an Antibiotic Time Out

An Antibiotic Timeout offers the opportunity to modify therapy based upon the 
clinical course of the patient and preliminary and/or final microbiology results 
• This information may lead to one of the following assessments: 

– An infection requiring antibiotic therapy is no longer present 
– The patient may have clinically improved to such an extent that oral 

antimicrobial therapy can be substituted for parenteral therapy 
– The infecting micro-organism may be susceptible to an antibiotic that has a 

more narrow spectrum or activity and/or a less toxic antibiotic
– The infecting micro-organism may be resistant to the initially selected 

therapy and require therapy with an antibiotic with enhanced activity
Slide courtesy of Dr. Chris Graber.



VETERANS HEALTH ADMINISTRATION

TheraDoc Broad Spectrum De-escalation Alert
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Optimization of Antibiotic Administration 
Increased Use of Oral Antibiotics (IV to PO)

• Associated with reduced drug costs and hospital length of stay without adverse 
effects on efficacy or safety
– Avoidance of IV catheters and associated complications (infection, thrombosis)

• Mandatory Infectious Diseases consultation for Outpatient Parenteral Antimicrobial 
Therapy has also been shown to facilitate IV to PO conversion or discontinuation of 
antimicrobial therapy

• IV to PO conversion should be incorporated into routine pharmacy activities 
– Automatic vs. Discussion with Provider

• IDSA/SHEA recommend ASPs implement programs to increase both appropriate 
use of oral antibiotics for initial therapy and the timely transition of patients from 
IV to oral antibiotics (strong recommendation, moderate-quality evidence)

Clin Infect Dis 2016 ;62(10):e51-77.
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MEDVAMC Antimicrobial IV to PO Conversion Criteria
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Reducing Antibiotic Therapy to the Shortest Effective Duration

• Recommendations on duration of therapy can be incorporated into 
other ASP interventions such as during preauthorization or PAF, 
education, institutional guidelines or CDSS

• IDSA/SHEA recommend that ASPs implement guidelines and 
strategies to reduce antibiotic therapy to the shortest effective 
duration (strong recommendation, moderate-quality evidence)

Clin Infect Dis 2016 ;62(10):e51-77.
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Measurement and Analysis
Overall Measures to Reflect Impact of ASPs and Interventions

• Defined Daily Dose (DDD) 
– WHO definition: Assumed average maintenance dose per day for a drug used for 

its main indication in adults
– Total number of grams of antibiotic used divided by DDD gives an estimate of 

number of days of antibiotic therapy
– Expressed as DDD per 1000 patient days for benchmarking

• Days of Therapy (DOT)
– Administration of a single agent on a given day regardless of the number of 

doses administered or dosage strength
– Expressed as DOT per 1000 patient days for benchmarking

Clin Infect Dis 2007;44:664-70.
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CDC NHSN Antimicrobial Use Option

• Provides analysis of antimicrobial utilization data submitted by 
individual institutions

• Allows institutions to conduct inter- and intra-facility benchmarking of 
antimicrobial utilization (reported as DOT per 1000 days present)

• Can get utilization for a specific drug administered by a specific route on 
a specific ward (i.e. Vancomycin IV usage in the MICU)

• Standardized Antimicrobial Administration Ratios (SAAR) are an 
observed to expected ratio of antimicrobial utilization for a specific 
category of drugs (i.e. Anti-MRSA Agents)

http://www.cdc.gov/nhsn/acute-care-hospital/aur/index.html
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Overall Measures to Reflect Impact of ASPs and Interventions

• IDSA/SHEA suggest monitoring antibiotic use as measured by DOTs in 
preference to DDD (weak recommendation, low-quality evidence)

• Data on antimicrobial use should be shared with clinicians to inform them of 
their practices and monitor adherence to institutional guidelines and 
procedures

• Rates of C. difficile infection or antibiotic resistance are complex metrics that 
can be influenced by factors other than antimicrobial stewardship (patient 
population, infection control procedures, pathogen and host factors) but can be 
assessed as secondary outcome measures

Clin Infect Dis 2007;44:664-70.
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Conclusion

• Antimicrobial Stewardship Programs should be multidisciplinary and 
include ID Physicians, ID Pharmacists, Infection Control Practitioners 
and Clinical Microbiologists among others

• Either Preauthorization or Prospective Audit and Feedback should be 
utilized as the primary mode of antimicrobial restriction

• Antibiotic timeouts for re-evaluation and de-escalation of current 
antimicrobial therapy at 48-72 hours should be encouraged of all 
providers
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Conclusion

• Antimicrobial Utilization should be tracked and reported as feedback to 
clinicians on their prescribing practices and adherence to Antimicrobial 
Stewardship Program guidelines

• Education about Antimicrobial Stewardship should be incorporated into 
multiple interventions and provided to every clinician and trainee to reinforce 
Antimicrobial Stewardship Program guidelines

• Tailor the activities of the Antimicrobial Stewardship Program at your 
institution to include a mixture of more resource intensive 
(Preauthorization/PAF, Facility Specific Guidelines) and less resource intensive 
(IV to PO) interventions
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Learning Assessment Questions

1. Which of the following intravenous medications would NOT be appropriate 
for IV to PO Conversion?
A. Levofloxacin
B. Fluconazole
C. Metronidazole
D. Vancomycin

2. Antimicrobial use should be measured by Days of Therapy rather than by 
Defined Daily Doses.

A. True
B. False
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