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Objectives
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Describe how data can inform the local 

application of national guidelines

Describe ways in which data can be used to 

improve antibiotic use



National Guidelines in Ambulatory Antimicrobial Stewardship

4

Use national guidelines to inform improvement efforts

Customize national guidelines based on local susceptibility data 

Disseminate national guidelines through prescriber resources



Ambulatory Antimicrobial Stewardship at Novant Health
2014 Team Created 

Physician 

Primary Care Physician

Quality/Safety 

Representative

Pharmacist

“started doing some work”
Measure created for pediatric AOM, 

Sinusitis, and URI (2015) 

Added adult measures for Group A strep and bronchitis 

for adult patients in Family Medicine and Internal 

Medicine (2016)

Added measures for Urgent/Express Care 

and Emergency Department (2018)

Consolidated measures for consistency in adult and 

pediatrics and introduced provider-specific feedback 

(2022)



Focus on acute respiratory tract infection (ARTI) 
based on national data

National data shows prescribing for acute respiratory tract infections accounts for a large 

amount of antibiotic prescribing



Improving Guideline-based Prescribing for Pediatric ARTI

Treatment recommendations based on IDSA and AAP guidelines: URI (no antibiotic), acute 

bacterial sinusitis (amoxicillin or amoxicillin-clavulanate), and acute otitis media (amoxicillin)

26 Family Medicine practices identified with opportunity for URI improvement 

and adequate encounter number 

Metric created and clinic-level data collected 

Education with Clinic Feedback (Control)  Education with Individual Feedback (Intervention) 

Randomized to Clinic vs. Individual Feedback

Clegg HW. Antimicrob Steward Healthc Epidemiol 2021; 1(1):e43. PMID PMC9495533

http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9495533/


Pediatric ARTI: Clinic vs. Individual Feedback

Intervention Period
All clinics: 

- 1-hr education session, a tip sheet, and 

an after-visit summary to give to parents

- Monthly performance data emailed to the 

lead clinician and clinic administrator 

Control clinics also received provider-level 

data for their clinic

Post-intervention Period
All clinics received only clinic-level data

All clinics had sustained improvements 

Intervention clinics had significantly greater improvement than control clinics. 

Clegg HW. Antimicrob Steward Healthc Epidemiol 2021; 1(1):e43. PMID PMC9495533

http://www.ncbi.nlm.nih.gov/pmc/articles/pmc9495533/


Figure 2. Standardized Rates of Broad-Spectrum Antibiotic Prescribing at Acute Care Office 

Visits Over Time

Additional Literature Supports Feedback on Prescribing
Effect of an Outpatient Antimicrobial Stewardship Intervention on Broad-Spectrum Antibiotic 
Prescribing by Primary Care

Gerber JS et al. JAMA. 2013;309(22):2345-2352. doi:10.1001/jama.2013.6287

Intervention: 

- 1hr clinician education 

session   

- Personalized quarterly audit 

and feedback with prescribing 

rates for the individual, 

practice, and network for viral 

infections, sinusitis, group A 

streptococcal pharyngitis, and 

pneumonia 

- All practices aware of 

participation in a study during 

which prescribing patterns 

would be tracked. 



Is Feedback the only option to improve appropriate antibiotic 
prescribing? 

Meeker D et al. JAMA. 2016 Feb 9; 315(6): 562–570. doi: 10.1001/jama.2016.0275

• Suggested alternatives presented electronic order sets suggesting nonantibiotic treatments;
• Accountable justification prompted clinicians to enter free-text justifications for prescribing antibiotics 

into patients’ electronic health records;
• Peer comparison sent emails to clinicians that compared their antibiotic prescribing rates with those of 

“top performers” (those with the lowest inappropriate prescribing rates).



Building on pediatric ARTI: Adults with acute uncomplicated 
bronchitis

Why Bronchitis? 

• Avoidance of antibiotics for adults with 
bronchitis is a HEDIS measure

• National data shows opportunity for 
improvement

Guideline created for acute 
uncomplicated bronchitis

Intervention: 

• All clinics received monthly clinic-level 
feedback and guideline review. 

• 16-clinic collaborative received in-
person education and monthly 
individual-level data 



Expanding access to individual-level data with dashboard

Prior PDF format of 

prescribing reports 

converted to dashboard to 

allow all clinics to access 

provider-level data

Sent monthly by email to 

clinic administrators and 

lead clinicians 

Some measures are also 

integrated into Epic 

dashboard



Tracking monthly performance and education opportunities

Dashboard for 6 primary 

measures reviewed monthly 

Opportunities for continued 

improvement are discussed

Cases that do not meet a 

metric can be reviewed 

easily

Relevant education is 

incorporated into the email 

that is sent with provider 

data 



Monthly Feedback to 

Clinics + Select 

Provider Feedback

Individual 

Feedback

Small cohorts of low-performing clinics given more personalized feedback in 2020, 2022, and 2023 (IM)

Impact of clinic and provider feedback 



Additional data opportunities for provider feedback

Antibiotic Prescribing Rate

Broad measure of appropriate antibiotic use



Disseminating the data: Provider preferences

24 Internal Medicine providers surveyed after ASP education sessions

92% found it helpful to view data from other clinics, specialties, and providers



Applying guidelines to focused QI projects: 
Shortening Treatment Duration for Acute Otitis Media (AOM)

AAP Guideline for the Diagnosis and 
Management of AOM recommends 10 days of 
antibiotics for

• Children < 2 years of age

• Perforation/otorrhea

• Severe disease 

• History of recurrent AOM or antibiotics within the past 30 days

For all other children, 7 days should be 
prescribed if 2-5 years of age and 5-7 days 
if ≥ 6 years of age

Clinician experience that most treatment 
durations in pediatrics were for 10 days

5/7/10 day 

prescription 

duration

Number (%) of 

prescriptions

10 19,335 (91%)

7 1,680 (8%)

5 146 (1%)

Amoxicillin prescriptions 2019 – 2021 

for children 2+ years old

Preliminary Data showed only 9% of 

prescriptions were for 5-7 days 
Data



Chart Review to Obtain Data for Goal

August AOM cases that met our metric from all ages were randomized for 

reviewed

Reviewed charts until identified 20 charts with age >=2y and adequate 

documentation

• 17/20 (85%) in children >=2y with adequate documentation were appropriate for shorter duration

• In total 17/42 (40%) were appropriate to have shorter duration

Kept metric simple; set goal of 30% of prescriptions for AOM for 5 or 7 days



Metric Creation and Balancing Measures

Created new metric for prescription duration for AOM
• Built on current AOM metric (age < 12 years, exclusion criteria)

• Included amoxicillin only 

• Created new metric for duration from the EMR – potential use for future projects

• Created balancing measure

Intervention performed with 3 PDSA cycles Data reviewed by the Ambulatory ASP 
team and shown at occasional provider meetings but direct provider feedback on 
prescribing was not a key component



Intervention to Improve Treatment Duration for AOM

Education to pediatric providers on 

AAP guidelines and creating preferred 

orders

“Nudge” with sticky note:
• Delivered by mail and then by hand to 45 

pediatric clinics

• Required phone follow-up to assure all 

clinics had received them

Feedback provided on balancing 

measures



Dashboard Monitoring of AOM Treatment Duration

Dashboard view of primary measure showing antibiotic duration for all 

patients with AOM that were 10, 7, or 5 days



Balancing Measure: Impact of shorter duration on subsequent 
clinic visits and antibiotics 7-28 days after initial encounter

Similar proportion of 

subsequent (sick) 

visits

No increase in antibiotic 

prescription 

No increase in visit with 

AOM Dx and antibiotic 

prescription

Conclusion: Providers should feel comfortable that they are not causing harm by prescribing shorter 

durations to appropriate patients



Goal = 30%

Project Start
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Data sources and strategies beyond feedback: 
Decreasing inappropriate azithromycin use

Azithromycin is prescribed 

inappropriately more often than 

other antibiotics1,2

Internal inpatient antibiograms 
show S. pneumoniae 48-56% 

sensitive to azithromycin

EMR-based interventions 

1) Indication required for oral azithromycin prescriptions

2) Best Practice Alert for those patients with free text indication and no allergies

Metric created to evaluate for improvement in azithromycin 

prescribing and capture typical indications to provide education 

. 

1White AT. Am J Infect Control 2019 Aug;47(8):858-863
2Shively NR. Antimicrob Agents Chemother. 2018 Aug; 62(8): e00337-18.



Azithromycin Indications



ASP Dashboard for Monitoring Azithromycin Indications

• Initial data showed 

30% of azithromycin 

prescriptions had free 

text entered indication 

(now ~20%)

• 40% of prescriptions 

with free-text 

indication were for 

respiratory conditions 

that do not need 

antibiotics such as 

URI, bronchitis, and 

cough.  



Best Practice Alert (BPA) created based on indication data

New BPA for Azithromycin without Indication

• BPA fires when free-text indication is used and no peniciilin or cephalosporin 

• Provider message prior to start of the BPA included data on azithromycin indications 

and education on S. pneumoniae sensitivity



Indications 

1/2020 BPA alert 7/2021

Impact of EMR Changes on Azithromycin Prescriptions 

• Trends obscured by COVID during 

2020

• Likely impact on introduction of 

indications

• Unclear if BPA had as much impact 

as initial indications and role of 

underlying temporal trends 

• BPA removal requested in 3/2023 

and transitioned to information box 



Transition from BPA to Information Box

BPA Removed



Additional literature describes Clinical Decision Support (CDS) 
on azithromycin prescribing in primary care 

May A et al. J Gen Intern Med. 2021 Aug; 36(8): 2267–2273. PMID: 33634383

All outpatient orders for azithromycin defaulted to CDS panel that had information on appropriate 

prescribing and dosing / duration set for common indications

Inappropriate azithromycin 

prescriptions decreased from 81.4% 

to 68.8% post-intervention (P < 

0.001).



Azithromycin Prescribing in Pediatrics: 
Using data from a national collaborative 

• SHARPS-OP is a pediatric antimicrobial stewardship collaborative

• Participating healthcare systems, primary care clinics, and ASPs were invited to join a research 

study in 2022 which would provide benchmarked data on prescribing rates, including 

azithromycin use. 

• Data showed relatively high use of azithromycin and provided data to establish goal

Goal for 

<5%



Azithromycin Prescribing in Pediatrics: Evaluating Use across 
Pediatric Clinics

(Individual clinics not shown)



Azithromycin Prescribing in Pediatrics: Interventions and Data 

• Feedback and education 

(including individual-level 

data) to lead clinician of high 

prescribing clinic (May 2023)

• Feedback and educational 

slides provided to Urgent 

care and Emergency 

Department leaders 

(Summer 2023)

• Review of provider-specific 

data also showed that 

admitted patients with 

appropriate use being 

included in the ED data



Customizing national guidelines to local susceptibility rates: 
Treatment of Urinary Tract Infection (UTI)

• Pediatric and adult guidelines give multiple options for 

treatment of uncomplicated urinary tract infection 

(cystitis)

• Cefazolin testing predicts sensitivity for cephalexin in 

addition to later generation cephalosporins.

• Cephalexin has good urinary excretion but anecdotally 

was not used frequently

• Ambulatory urinary antibiogram could be helpful in 

determining the appropriate empiric antibiotic for UTI



Creation of urinary antibiogram with Labcorp

Most urine cultures from Novant clinics are processed by Labcorp

Urinary antibiogram created using M100 based on cultures sent from 

Labcorp ambulatory clinics

Susceptibility data examined for most common organisms by region to 

determine need to report data regionally 

Adult and pediatric data analyzed and reported separately

State-level data (data from all Labcorp urine cultures) also analyzed to 

determine any institution specific patterns



Regional Data (shown for E. coli state-wide Adult / Pediatric) 

•E. coli, K. pneumoniae, and P. mirabilis were ≥ 80% susceptible all antibiotics except 

ampicillin for E. coli and nitrofurantoin for P. mirabilis

•Susceptibility was similar between NH and state-wide data except for ceftriaxone (94% vs. 

95%; p<.001) in E.coli

•Susceptibility rates by region were similar in NH and state-wide data for E. coli, K. 

pneumoniae, and P. mirabilis







Next Steps to Improve Prescribing for UTI

Internal guideline (Care Pathways) for Pediatric and Adult UTI created to serve as provider reference 

and basis for recommendations

Creating metrics for appropriate antibiotic selection and duration

Currently determining baseline data and opportunities for improvement



Contextualizing National Guidelines: 
Accessibility and Awareness

Provider feedback is 
effective but labor 

intensive

• Mechanism of getting 
data reliably to 
providers in crucial

• Metrics that are 
relevant to prescribers

Focused  QI projects 
provide successes but 

may have limited impact

• Good engagement

• Can leverage for 
creation of metrics that 
may be broadly 
applicable

Broader approaches for 
ambulatory antimicrobial 

stewardship

• Accessible internal 
guidelines and 
prescribing resources

• Use of Smart sets and 
Preference Lists

• EMR nudges to 
improve prescribing

Considering broader approaches for disseminating and 

applying national guidelines



Prescriber Resources: Care Pathways 



Prescriber Resources: Antibiotic Treatment Guide Provides Quick Reference



Addressing duration with EMR nudges

• Cephalexin default duration changed from 10 to 7 days 

on Facility Preference list

• Speed buttons added for duration and default to 7 days

Sun S  et al. Pediatrics. 2021;147(6):e2020034819
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Revisiting the objectives

• Local susceptibility data incorporated into guidelines

• Prescribing data to identify priority guidelines

• Provider preferences on data dissemination

• Create metrics to monitor guideline-adherent prescribing

Describe how data 
can inform the 

local application of 
national guidelines

• Provider feedback on appropriate prescribing

• Focused quality improvement projects

• Benchmarked data to identify areas of opportunity 

• Support interventions based on clinical decision support and 
the electronic medical record

Describe ways in 
which data can be 
used to improve 

antibiotic use
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