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Objectives 
1. Describe the rationale for antimicrobial stewardship 

efforts and their relevance to ambulatory care practice. 

2. Identify pertinent standards of practice and their 
implications on establishing attainable antimicrobial 
stewardship goals. 

3. Apply currently available evidence to develop practical 
strategies for achieving antimicrobial stewardship goals. 

4. Apply stewardship principles when implementing 
organized CPOE and clinical decision support tools in 
EHR 
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Background 
2019 Antibiotic Resistance Threat Report, CDC1 

– Over 2.8 million 
antimicrobial-resistant 
infections occur annually, 
resulting in >35,000 
deaths 

– Additionally, C. difficile 
was responsible for 
223,900 hospitalizations 
with 12,800 deaths (2017 
data) 



    
  

    
 

     
  

Background 
Executive Order 13676: Combating 
Antibiotic-Resistant Bacteria (2014)2 

◦ National Strategy for Combating 
Antibiotic-Resistant Bacteria(2014)3 

◦ National Action Plan for Combating 
Antibiotic-Resistant Bacteria 
(2015)4 



       
 

        
         

     
          

        
       

          
         

         

      

Background 
National Action Plan for Combating Antibiotic-Resistant Bacteria 
(2015) Objectives:4 

◦ 1.1.1A: Strengthen antibiotic stewardship in inpatient, outpatient, and 
long-term care settings by expanding existing programs, developing new 
ones, and monitoring progress and efficacy. 

◦ 1.1.1B: Strengthen educational programs such as Get Smart: Know When 
Antibiotics Work*, which inform physicians, agricultural workers, and 
members of the public about good antibiotic stewardship. 

◦ 1.1.3: Implement annual reporting of antibiotic use in inpatient and 
outpatient settings and identify geographic variations and/or variations at 
the provider and/or patient level that can help guide interventions. 

*Now named the “Be Antibiotics Aware” initiative10 



       
 
          

          
            

           
         

        

Background 
National Action Plan for Combating Antibiotic-Resistant Bacteria 
(2015) Objectives:4 

◦ 3.1: Develop and approve new diagnostics, including tests that rapidly 
distinguish between viral and bacterial pathogens and tests that detect 
antibiotic resistance that can be implemented in a wide range of settings. 

◦ 3.2: Expand the availability and use of diagnostics to improve treatment 
of antibiotic resistant bacteria, enhance infection control, and facilitate 
outbreak detection and response in healthcare and community settings. 





 
      

      
         

       
    

           
  

        
      

Standards – TJC5 

Antimicrobial Stewardship in Ambulatory Health Care 
(MM.09.01.03) effective as of January 1, 2020: 
◦ EP 1: The organization identifies an individual(s) responsible for 

developing, implementing, and monitoring activities to promote 
appropriate antimicrobial medication prescribing practices. 

◦ EP 2: : The organization sets at least one annual antimicrobial 
stewardship goal. 

◦ EP 3: The organization uses evidence-based practice guidelines 
related to its annual antimicrobial stewardship goal(s). 

https://MM.09.01.03


 
      

      
          

        
       

    
          
       

      
        
   

Standards – TJC5 

Antimicrobial Stewardship in Ambulatory Health Care 
(MM.09.01.03) effective as of January 1, 2020: 
◦ EP 4: The organization provides all clinical staff and licensed 

independent practitioners with educational resources related to its 
antimicrobial stewardship goal(s) and strategies that promote 
appropriate antimicrobial medication prescribing practices. 

◦ EP 5: The organization collects, analyzes, and reports data pertaining 
to the antimicrobial stewardship goal(s) to organizational 
leadership and prescribers (i.e. antimicrobial prescribing patterns, 
antimicrobial resistance patterns, or an evaluation of the 
antimicrobial stewardship activities implemented). 

https://MM.09.01.03


   
 

   
   

 
     

   
 

    
  
    

 

Standards – AAAHC: Patient 
Safety Toolkit6,7 

◦ Currently no official 
requirements or stated 
performance measures 

◦ Patient Safety Toolkit: CDC Core 
Elements of Outpatient 
Antibiotic Stewardship 

◦ Core Elements checklist for 
facilities and prescribers 
◦ Baseline assessment and evaluation 

of progress 



   
 

  

      
   

        
         

        

Standards – AAAHC: Patient 
Safety Toolkit6,7 

Core Elements: Commitment 

Dedication and accountability for optimized antibiotic 
prescribing and patient safety: 
◦ Identify and establish an accountable leader to direct activities. 
◦ Stewardship duties are included in position description or evaluation 

criteria. 
◦ Clinical staff receive appropriate training on setting patient 

expectations. 



   
 

  

       
 

     
        

  
   

           
     

Standards – AAAHC: Patient 
Safety Toolkit6,7 

Core Elements: Action 

Implementation of policies or practices to improve 
antimicrobial stewardship: 
◦ Provide communications skills trainings for clinicians. 
◦ Require explicit justification of prescribing practices that deviate 

from guideline recommendations. 
◦ Provide clinical decision support. 
◦ Triage systems in place to prevent unnecessary visits (i.e. call centers, 

nurse hotlines, or pharmacist consultation) 



   
 

  

    
     

       
         

     
        

        
 

Standards – AAAHC: Patient 
Safety Toolkit6,7 

Core Elements: Tracking/Reporting 

Monitoring of antibiotic prescribing aspects: 
◦ Antibiotic prescribing for high-priority conditions. 
◦ Percentage of all visits leading to antibiotic prescriptions. 
◦ Antibiotic complications and trends in resistance – reported at the 

level of the health care system. 
◦ Assess performance on quality measures and established reduction 

goals addressing antibiotic prescribing from third party payers/health 
care plans. 



   
 

     

        
   
    

    
     

Standards – AAAHC: Patient 
Safety Toolkit6,7 

Core Elements: Education and Expertise 

Provision of relevant resources to clinicians and patients 
regarding evidence-based prescribing practices: 
◦ In-person educational training (academic detailing). 
◦ Continuing education activities for clinicians. 
◦ Timely access to reliable subject-matter experts. 



   
 

  
   

Standards – AAAHC: Patient 
Safety Toolkit6,7 

Core Elements: 
Prescriber Checklist 
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Evidence-based 
Recommendations 

Dobson et al.: Patient-infection continuum 8 

Need to seek 
care 

• Aim to avoid unnecessary clinic visits 
• Preventative initiatives 
• Patient education 
• Discharge/transitions in care 

Decision to 
prescribe 
antibiotics 

• Optimize antibiotic use 
• Point-of-care (POC) diagnostics 
• Prescriber auditing and education 
• Development of regional/local antibiograms 
• Development of medication formulary 



 
 

    

 

   
    
     

  

  
  

   
      

Evidence-based 
Recommendations 

Dobson et al.: Patient-infection continuum 8 

Dispensing 
antibiotics 

• Improve appropriate antibiotic use 
• Verification of prescribing decisions 
• Pharmacists reinforce education points with prescribers 

Post-encounter 
care 

• Improve patient safety 
• Decrease antibiotic overprescribing 

• Implement “delayed prescribing” strategies 
• 24-48 hr. follow-up as a safety net 



 
 

 

      
      
  

         
       

     
         
  

Evidence-based 
Recommendations 

Auditing and feedback 

Study Intervention 

Meeker, et al. 9 Peer comparison (with reinforcement) can result in 
reduction of unnecessary prescriptions for acute 
respiratory tract infections. 

10,11 Gerber, et al. Continuous and regular reporting of metrics (prescriber 
performance) led to a 50% reduction in broad spectrum 
antibiotics (multiple diagnoses) with regular, quarterly 
reports. Upon follow-up, this effect was found to not be 
sustained once reporting ceased. 



 
 

  

  
  

      
     

        
        

      
     

       
        

 

Evidence-based 
Recommendations 

Education and guideline implementation 

Study Intervention 
12;Mangione-Smith, et al. Communication training: focuses on the quality 

Coxeter, et al. 13 of communication between prescribers and 
patients. Implementation is shown to have had an 
85% reduction in risk of prescribing for viral 
respiratory tract infections AND improve patient 
satisfaction. Shared decision making has 
additionally shown a 38% reduction in prescribing 
compared to usual care with no reduction in 
patient satisfaction. 



 
 

  

     
    

      
  

Evidence-based 
Recommendations 

Education and guideline implementation 

Study Intervention 

Drekonja, et al. 14 Systematic review: implementation of antibiotic 
prescription guidelines were associated with 
improved outcomes (overall antibiotic usage and 
appropriateness of selection). 



 
 

 

        
        

         
      
     

      
        

       
        
        

      

Evidence-based 
Recommendations 

Point-of-care Testing 

Study Intervention 

Klepser et al.:15 Collaborative disease management for patients with flu-like 
illness (55 pharmacies across 3 states); patients were 
screened for use of flu rapid CLIA-waived test; 11% positive 
resulting in antiviral treatment under the collaborative 
practice. No antibiotics were given. 

Klepser et al.:16 Pharmacy-based pharyngitis management program using 
GAS RADT screening in adults with S/Sx consistent with 
pharyngitis. 273 pt seen; only 17.6% positive, receiving 
antibiotics per the program. Pt testing negative were 
counseled on supportive care - no negative outcomes were 
noted in those w/o antibiotic treatment. 



 
 

        
          

        
         

        
       

         
       

   

Evidence-based 
Recommendations 

Delayed Prescribing 

Study Intervention 

Chao et al.:17 Prospective randomized trial comparing antibiotic use for 
AOM at 3 days (primary) and 7-10 days (secondary) between 
groups with a “delayed antibiotic” prescription and groups 
without any at all. This study additionally assessed parental 
visit satisfaction. Observation therapy was well accepted by 
parents of children with AOM. Observation without an 
antibiotic prescription led to lower antibiotic use for AOM 
than observation with a delayed antibiotic prescription 
without affecting visit satisfaction. 



 
 

         
      

      
        

          
        

        
 

Evidence-based 
Recommendations 

Delayed Prescribing 

Study Intervention 

de la Poza et al.:18 Randomized clinical trial in adults with acute RTIs 
comparing four treatment strategies: no prescription 
given, prescription given immediately, prescription given 
with instructions for delayed fill, and a prescription 
available for pick up at a return visit. Antibiotic utilization 
rates were 12%, 91%, 33% and 23% respectively – 
supporting that delayed strategies result in nominally less 
antibiotic use. 





Order Set Organization:
Evidence Summary 

Order Sets 

   
 

     
      

     
     

     
       

    

   
    

     
   

      
 

       
        

       
      

 

 
    

    
    

     
   

   

Study Intervention Outcomes 

Ourghanlian, et al. 19 Retrospective Observational multicenter study. 
Network of hospitals analyzed impact of 
antimicrobial stewardship measures on overall 
antibiotic consumption before and after 
implementation with linear regression. Measures 
included CPOE with treatment protocols, use of 
“stop-orders” and mandatory treatment 
indication. 

Patros, et al. 20 Retrospective analysis of the implementation of 
UTI treatment order sets for spinal cord injury 
patients at a VA medical center. Implementation 
was paired with educational in-services for 
providers. 

Antibiotic consumption (defined 
as daily dose/1,000 patient days) 
reduced by -21.3% (P=0.04) and -
22.3% (P=0.02) for CPOE 
utilization in >80% and 100% of 
beds respectively. 

Appropriate antimicrobial 
treatment (defined by empiric 
antibiotic choice, dose, duration, 
symptomatology, and timing and 
review of urine cultures) rose 
from 47.9% pre-implementation 
to 71.8% post-implementation 
(P=0.015). 



Order Set Organization:
Evidence Summary 

Order Sets 

   
 

      
   

       

    
     

     
     

     
 

Study Intervention Outcomes 

Leo, et al. 21 Evaluation of a CPOE-based antimicrobial 
stewardship intervention (soft-stop 
order) effects on use and duration of 
antibiotics. 

Mean antibiotic duration decreased 
significantly from 9.59 to 7.25 days 
(P<0.001). The proportion of patients 
treated in accordance with guidelines 
increased form 35.8% to 69.3% 
(P<0.001). 



Order Set Organization:
Evidence Summary 

Clinical Decision Support 

   
 

 

      
      

    
    

   
 

   
     

   
   

    
 

      
     

    
     

      

   
    

     
    

Study Intervention Outcomes 

Jenkins et al.:22 Prospective, randomized trial assessing the 
effects of an intervention including clinical 
pathways in addition to education 
materials on antibiotic prescribing. 

Percent of antibiotic 
prescriptions/visit were significantly 
decreased for non-pneumonia acute 
respiratory infections (11.2% RR; 
P<0.001) and overall percentage of 
broad-spectrum antibiotic regimens 
decreased significantly (14.4% RR; 
P<0.001) 

Buehrle, et al.23 Prospective, observational study of the Mean antibiotic prescription rates 
impact of an intervention (including significantly decreased from baseline 
clinician education, peer performance to intervention and to post 
review and computer decision support intervention (35.6% and 26.8% 
order sets) on antibiotic prescribing habits. P<0.001). 



Order Set Organization:
Evidence Summary 

Clinical Decision Support 

   
 

 

     
    

      
      

    

    
        

    
       

       

Study Intervention Outcomes 

Haas, et al. 24 Prospective study on the 
implementation of paired clinical 
guidelines and order sets to reduce 
fluoroquinolone use in CAP and shorten 
duration of therapy. 

Median duration of therapy decreased 
from 10 to 7 days (P<0.0001) and total 
prescriptions of levofloxacin decreased 
from 60% to 27% (P<0.0001). There was 
no difference in the frequency of clinical 
failure. 



   
  

 

Order Set Organization: 
Providers & Prescribers 

o Buy-in/Ownership 

o Customer Service 



   Order Set Organization: 



  

    

Order Set Organization 

Patient exam/interview  Diagnosis  Treatment Plan 



  Order Set Organization 



  Order Set Organization 



  Order Set Organization 



  Order Set Organization 



  Order Set Organization 



  Order Set Organization 



  Order Set Organization 



  Order Set Organization 



  Order Set Organization 



  Order Set Organization 



  Order Set Organization 





 
   
         

          
   

    
       
     

  
      

      

Recommendation Summary 
Establish Appropriate Goals: 
◦ Identify local barriers and areas of opportunity to prioritize 

interventions. 
◦ Determine which outcomes and elements are the most critical and 

feasible at your site. 
◦ Developing interventions (AAAHC/CDC Core Elements):6,7 

◦ Target high priority conditions (acute respiratory tract infections). 
◦ Utilize existing resources/support networks, quality improvement. 
◦ Identify local barriers. 
◦ Establish/measure antibiotic use benchmarks to track progress. 
◦ Establish clear evidence-based standards (clinical practice 

guidelines). 



 
   

        
      

 
     

     

  
   

    
      

          
 

Recommendation Summary 
Establish Appropriate Goals: 
Over-prescribing7 

◦ (Acute otitis media, acute respiratory tract infections, bronchitis,
influenza, sinusitis, rhinitis, pharyngitis, perioperative dental use) 

◦ Patient satisfaction 
◦ Concern for “undetected” bacterial infections 
◦ Perception of no harm with overuse 

Inappropriate antibiotic selection7 

◦ (Sinusitis, rhinitis, pharyngitis, UTIs) 
◦ Misconception broader-spectrum = better spectrum 
◦ Perception of “better pharmacokinetics” for non-recommended 

indications 
◦ Gaps in familiarity with practice guidelines or knowledge of antimicrobial 

coverage 



 
  

         
      

Recommendation Summary 
Implement Sustainable Interventions: 
◦ Consider potential interventions on patient continuum of care that 

are most relevant to your practice site. 



 
  

         
      

Recommendation Summary 
Implement Sustainable Interventions: 
◦ Consider potential interventions on patient continuum of care that 

are most relevant to your practice site. 



 
  

 

          
  

     

        
      

     

      

      
    

Recommendation Summary 
Implement Sustainable Interventions: 

Interventions 

Low resource demand 

• Identify at least one accountable leader for assessing practice site and 
establishing feasible goals 

• Clinical decision support: develop guideline-based order sets 

• Work with lab partners to develop site-specific antibiogram (consider 
regional partners if local data is insufficient) 

• Develop and promote “delayed prescribing” strategies (template) 

• Report prescriber performance audit at least once annually 

• Promote prescriber-focused educational resources through local in-services 
or published continuing education programs 



 
  

 

      
      

       

   

        

        
         

      

Recommendation Summary 
Implement Sustainable Interventions: 

Interventions 

Moderate-High resource demand 

• Establish interdisciplinary antimicrobial stewardship committee with regular 
meetings (ideally FTEs/PD devoted to stewardship goals) 

• Frequent and regular review of prescriber performance audits 

• Local antibiogram updated annually 

• Coordinate regular in-services for prescribers and continuing education 
programs 

• Consider pursuing advanced collaborative practice procedures to utilize POC 
testing and monitor outcomes data (supplemental, true effect on 
antimicrobial stewardship is yet to be established) 



    
Resources 
CDC’s “Be Antibiotics Aware”: https://www.cdc.gov/antibiotic-use/25 

https://www.cdc.gov/antibiotic-use/25


      
Resources 
CDC’s “Be Antibiotics Aware”: Prescriber Training 



      
Resources 
CDC’s “Be Antibiotics Aware”: Patient Education Resources 



      
Resources 
CDC’s “Be Antibiotics Aware”: Patient Education Resources 



      

  
       

       

      
  

 

   
 

Resources 
Simple, Modular, RPMS Reporting Tool (SMRRT):
https://ihs.verdegraphics.com/ 
◦ LT Nicholas Stauffer 
◦ Automation of RPMS data extraction and report synthesis 
◦ Modules: bronchitis (cellulitis, UTI, med adherence, diagnosis coding) 

CDC Core Elements of Outpatient Antibiotic Stewardship: 
◦ Clinician Checklist: https://www.cdc.gov/antibiotic-

use/community/ pdfs/16_268900-
A_CoreElementsOutpatient_check_1_508.pdf 

◦ Facility Checklist: https://www.cdc.gov/antibiotic-use/
community/ pdfs/16_268900-
A_CoreElementsOutpatient_check_2_508.pdf 

https://www.cdc.gov/antibiotic-use
https://www.cdc.gov/antibiotic
https://ihs.verdegraphics.com
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