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Objectives

• Describe principles of antibiotic stewardship

• Introduce outpatient antibiotic stewardship

• Describe outpatient antibiotic stewardship strategies

• Review outpatient antibiotic stewardship efforts

• Be able to recognize opportunities for outpatient antibiotic 
stewardship

• Introduce available stewardship resources
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What is antibiotic stewardship?
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History of Antibiotic Stewardship Programs

• 2007 – IDSA published guidelines for developing an institutional program 
to enhance antimicrobial stewardship
• Identified pediatrics as a priority area
• Implement ASPs to help mitigate the harms of antibiotic overuse

• 2014 – CDC releases “Core Elements of Hospital Antibiotic Stewardship 
Programs”

• 2016 – CDC release “Core Elements of Outpatient Antibiotic Stewardship 
Programs” 

• Several evaluations of pediatric ASPs have shown favorable outcomes 
including:
• Reductions in antibiotic prescribing
• Lower costs

42. Hersh et al. 



Why Outpatient Antibiotic Stewardship

• 85-95% of antibiotic use occurs in outpatient setting 
• 154 million (13%) of all outpatient visits result in an antibiotic

• 30% of those antibiotics are unnecessary 

• 44% of outpatient antibiotic prescriptions are for acute respiratory 
tract infections
• half of which are likely unnecessary given viral etiologies 

• When antibiotics are indicated they are often prescribed…
• Too broad – i.e. azithromycin 

• Too long of a duration – i.e. sinusitis for 10 days vs 5 days

54. Pew Charitable Trusts



NATIONAL ACTION PLAN FOR COMBATING 
ANTIBIOTIC-RESISTANT BACTERIA

• Goal: decrease inappropriate outpatient antibiotic 
use by 50% by 2020 (!!) 

• The equivalent of reducing overall outpatient 
antibiotic use by 15% compared to 2010-2011 levels

6Pew Charitable Trusts 



CDC’s Core Elements of Outpatient Stewardship

71. Sanchez GV, et al. 
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Outpatient Antibiotic  
Stewardship 
Strategies
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• Prospective-Audit-With-Feedback: 
• Audit: 

• monitoring antibiotic use of “select” antibiotics, 
• review the medical record of a patient receiving one or more select antibiotics for pertinent 

findings necessitating the initiation of antibiotics as well as dosing and duration

• Feedback: recommendations then communicated to the clinician caring for the patient 

• Major study assessing the impact of prospective audit with feedback (PAF) 
showing that PAF programs can have a significant impact in decreasing 
antibiotic use at children’s hospitals 

103. Newland et al. 



Outpatient Antibiotic Stewardship Strategies

(Prospective) Audit with Feedback
• Monitoring antibiotic use and communication with providers

• Aims to supply providers with their individual antibiotic prescribing rates for 
specific condition(s), often compared against peer rates or an expected rate 
based on practice guidelines

• 2013 study by Gerber et al showed that combining physician education with 
audit and feedback significantly improved antibiotic use
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Outpatient Antibiotic Stewardship Strategies

Clinical Decision Tools
• provides clinicians with information to help them determine the most 

appropriate diagnosis and treatment plan for individual patients. 

• Decision support tools range from clinical guidelines to flowcharts to 
electronic alerts. 

• Studies have shown that implementing paper or electronic decision tools in 
outpatient facilities can improve antibiotic prescribing habits.
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Outpatient Antibiotic Stewardship Strategies

Communication Training 
• Focuses on addressing provider perception of patient/parental expectations 

related to antibiotic prescribing

• Training on how to effectively discuss treatment options with a patient can 
help to overcome this barrier. 
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Parental expectations

• 2015 cross-sectional study by Mangione-Smith et al 
• 1,285 pediatric visits for acute respiratory tract infection (ARTI) symptoms

• providers and parents completed post-visit surveys

• Positive treatment recommendations - suggesting actions parents 
could take to reduce their child’s symptoms

• Negative treatment recommendations - ruling out the need for 
antibiotics

• Combined use of positive and negative treatment recommendations 
may reduce the risk of antibiotic prescribing for children with viral 
ARTIs and at the same time improve visit ratings 

158. Mangione-Smith et al
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• Objective: to capture parental perceptions of antibiotics at the time 
of their child’s presentation with an ARTI
• Conducted 109 interviews with parents before their child was seen by the 

pediatrician
• Parents expected to gain reassurance and a plan to minimize symptoms
• Parental perception of antibiotics

• Parents have a sense of wariness when their child is prescribed antibiotics
• They have an understanding that antibiotic overuse is a problem but it is driven by the 

demands of other parents
• They have a preference for alternative treatment
• Parents most concerned about their child developing an upset stomach, having an 

allergic reaction and experiencing diarrhea
• Not concerned with antibiotic treatment failure

179. Szymczak et al



Key Factors Driving Antibiotic Prescribing

• Patient satisfaction and pressure
• Studies have shown that physicians feel that patients and their families expect 

tangible actions to address their illnesses or concerns

• “culture of expectation” among parents for antibiotics

• Perception of pressure exacerbated by economic concerns, patient 
satisfaction scores etc

• More recent interviews shows a possible decreased in the perceived demand 
for antibiotics 

• Time Constraints

• Diagnostic uncertainty

1810. Zetts et al



1911. King et al

There was a 5% decrease in 
oral antibiotic prescriptions 
from 2011 to 2016
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What do you think are the top 3 most 
prescribed antibiotic classes? 

• A. penicillins, cephalosporins, macrolides

• B. macrolides, penicillins, cephalosporins

• C. penicillins, macrolides, cephalosporins

• D. penicillins, macrolides, fluoroquinolones
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Top 3 most prescribed antibiotic classes in 
2015

Penicillins 61.6 million prescriptions

Macrolides 49.4 million prescriptions

Cephalosporins 36.3 million prescriptions

10. Zetts et al
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Possible Targets for 
Outpatient Antibiotic 
Stewardship
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Acute Respiratory Tract Infections

• RTIs account for > 70% of antibiotic prescriptions in ambulatory 
pediatrics

• Prescribing rate for ARTIs has declined significantly
• For children aged < 5 years, in whom antibiotic utilization is highest, there was 

a 36% reduction in the use of antibiotics for ARTIs between 1995 and 2006

• Antibiotic use for ARTIs remains common

• Most caused by viruses

• Use of broader-spectrum antibiotics for ARTI has increased

• The most commonly prescribed individual agent was azithromycin
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GAS Pharyngitis

• Goal of therapy = to reduce acute morbidity, suppurative and 
nonsuppurative complications, and transmission to close contacts
• Current incidence of ARF in the United States not precisely known but less 

than 1%

• Administration of penicillin:
• shortens the clinical course

• decreases risk of suppurative sequelae and transmission

• prevents ARF

3714. Shulman ST et al. 



Diagnostic Stewardship: who not to test

• Children with pharyngitis in the setting of obvious viral symptoms

• Limiting RADT use for patients < 3 years

• Asymptomatic household contacts

3814. Shulman ST et al. 



First-line Antibiotics

3914. Shulman ST et al. 

There has never been a 
report of a clinical isolate of 
Group A Strep that is 
resistant to penicillin.



Non-anaphylactic allergy to penicillin

4014. Shulman ST et al. 



Acute Otitis Media

4115. Lieberthal et al. 
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Acute Otitis Media

15. Lieberthal et al. 



• 1025 visits for AOM in children ≥2 years

• 98% were prescribed antibiotics
• Only 4.5% for watchful-waiting
• Non-first-line agents prescribed to ~19% of patients
• Most antibiotic durations were longer than the institution 

recommendation of 5 days, 54% were ≥ 10 days
• Patients who were younger or seen in an ED/UCC were more likely 

to receive ≥ 10 days of antibiotics compared to pediatric clinics

4316. Frost et al. 
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Conclusions: study team found a doubling in use of third-generation cephalosporins 
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Community Acquired Pneumonia

• IDSA and Pediatric Infectious Diseases Society 2011 guidelines recommend 
amoxicillin as first-line therapy for most children with CAP

• Macrolides are the most commonly prescribed class for outpatient CAP of 
any etiology
• Studies report that >25% of S. pneumoniae isolates are resistant to macrolides
• Only recommend for treatment of older children suspected to have atypical 

pneumonia

• Broad-spectrum antibiotics, amoxicillin-clavulanate and cephalosporins, 
have no advantage over amoxicillin for treatment of S. pneumoniae and 
put children at risk for adverse events, such as C. diff infections

• Handy et al showed increased odds of receiving broad-spectrum antibiotics 
include age > 5 years, previous antibiotic receipt and private insurance as 
well as suburban practice
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Recent Stewardship Trends

• Discharge stewardship – optimizing antibiotic dose and formulation 
upon discharge from the hospital

• Allergy de-labeling efforts
• Pediatric ED intervention, parents who reported antibiotic allergy completed 

a symptom survey, low-risk patients identified, 100% tolerated a penicillin 
challenge without allergic reactions

• Follow-up one year later – 46 prescriptions in 36 patients, 26 (58%) of the 
prescriptions filled were penicillin derivatives, 1 child developed a rash 24 
hours after starting the medication, no serious adverse reaction, cost savings 
of delabeling patients was $1368, cost avoidance was $1812 and total 
potential cost savings was $192,223.00
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Allergy 
De-Labeling 

Efforts
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Resources for 
Outpatient Providers 
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DART Modules

• Publicly available online - https://www.uwimtr.org/dart/

• Evidence-based online communication skills and antibiotic prescribing 
education training program
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https://www.health.ny.gov/publications/1174_11x17.pdf
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Questions and Answers
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