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Abstract

Objectives

To compare the antibiotic treatment failure and recurrence rates between antibiotic agents
(amoxicillin, amoxicillin-clavulanate, cefdinir, and azithromycin) for children with uncomplicated
acute otitis media (AOM)

Study Design

We completed a retrospective cohort study of children 6 months-12 years of age with
uncomplicated AOM identified in a nationwide claims database. The primary exposure was
antibiotic agent, and the primary outcomes were treatment failure and recurrence. Logistic
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regression was used to estimate odds ratios and analyses were stratified by primary exposure,
patient age and antibiotic duration.

Results

Among the 1,051,007 children included in the analysis, 56.6% were prescribed amoxicillin,
13.5% amoxicillin-clavulanate, 20.6% cefdinir, and 9.3% azithromycin. Most prescriptions (93%)
were for 10 days and 98% were filled within 1 day of the medical encounter. Treatment failure or
recurrence occurred in 2.2% (95%CI: 2.1, 2.2) and 3.3% (3.2, 3.3) of children, respectively.
Combined failure and recurrence rates were low for all agents including amoxicillin (1.7%; 1.7,
1.8) amoxicillin-clavulanate 11.3% (11.1, 11.5); cefdinir 10.0% (9.8, 10.1); azithromycin 9.8%
(9.6, 10.0).

Conclusions

Despite microbiologic changes in AOM etiology, treatment failure and recurrence were
uncommon for all antibiotic agents and were lower for amoxicillin than for other agents. These
findings support the continued use of amoxicillin as a first-line agent for AOM when antibiotics
are prescribed.

Abbreviations:

AAP (American Academy of Pediatrics), ADE (Adverse drug event), AOM (Acute otitis media),
aOR (Adjusted odds ratio), CCCv2 (Pediatric Complex Chronic Conditions Classification System
version 2), CI (Confidence Interval), ICD-10 (International Classification of Diseases 10th
Edition), OR (Odds ratio), PCV (Pneumococcal conjugate vaccine)

To read this article in full you will need to make a payment

Purchase one-time access:

Academic & Personal: 24 hour online access

Corporate R&D Professionals: 24 hour online access

One-time access price info

   

  

https://www.jpeds.com/action/doSearch?AllField=%22AAP%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22American%20Academy%20of%20Pediatrics%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22ADE%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22Adverse%20drug%20event%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22AOM%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22Acute%20otitis%20media%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22aOR%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22Adjusted%20odds%20ratio%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22CCCv2%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22Pediatric%20Complex%20Chronic%20Conditions%20Classification%20System%20version%202%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22CI%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22Confidence%20Interval%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22ICD-10%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22International%20Classification%20of%20Diseases%2010th%20Edition%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22OR%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22Odds%20ratio%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22PCV%22&journalCode=
https://www.jpeds.com/action/doSearch?AllField=%22Pneumococcal%20conjugate%20vaccine%22&journalCode=
https://www.jpeds.com/action/ecommerce?backUri=%2Farticle%2FS0022-3476%2822%2900674-6%2Ffulltext&offerId=302562%2C10.1016%2Fj.jpeds.2022.07.053&addToCart=true&journal=ympd
https://www.jpeds.com/action/ecommerce?backUri=%2Farticle%2FS0022-3476%2822%2900674-6%2Ffulltext&offerId=302563%2C10.1016%2Fj.jpeds.2022.07.053&addToCart=true&journal=ympd
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext


References

Subscribe:

Subscribe to The Journal of Pediatrics

Already a print subscriber? Claim online access

Already an online subscriber? Sign in

Register: Create an account

Institutional Access: Sign in to ScienceDirect

Hersh A.L. •Shapiro D.J. •Pavia A.T. •Shah S.S.
Antibiotic prescribing in ambulatory pediatrics in the United States.
Pediatrics. 2011; 128: 1053-1061

View in Article 

Scopus (311) •PubMed •Crossref •Google Scholar

1.

Fleming-Dutra K.E. •Hersh A.L. •Shapiro D.J. •Bartoces M. •Enns E.A. •
File Jr., T.M. •et al.

Prevalence of Inappropriate Antibiotic Prescriptions Among US Ambulatory Care
Visits, 2010-2011.
Jama. 2016; 315: 1864-1873

View in Article 

PubMed •Crossref •Google Scholar

2.

Kaur R. •Morris M. •Pichichero M.E.
Epidemiology of Acute Otitis Media in the Postpneumococcal Conjugate Vaccine Era.
Pediatrics. 2017; 140

View in Article 

Scopus (116) •PubMed •Crossref •Google Scholar

3.

Wald E.R. •DeMuri G.P.4.

   

  

https://www.jpeds.com/action/ecommerce?journal=ympd
https://www.jpeds.com/action/activateClaim
https://www.jpeds.com/action/showLogin?redirectUri=%2Farticle%2FS0022-3476%2822%2900674-6%2Ffulltext%3Fcode%3Dympd-site&pii=S0022-3476%2822%2900674-6
https://www.jpeds.com/action/registration?redirectUri=%2Farticle%2FS0022-3476%2822%2900674-6%2Ffulltext
https://www.sciencedirect.com/user/login
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_1_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-83155192952&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_1_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=22065263&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_1_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1542%2Fpeds.2011-1337&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=128&publication_year=2011&pages=1053-1061&journal=Pediatrics&author=Hersh+A.L.&author=Shapiro+D.J.&author=Pavia+A.T.&author=Shah+S.S.&title=Antibiotic+prescribing+in+ambulatory+pediatrics+in+the+United+States
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_2_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=27139059&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_2_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1001%2Fjama.2016.4151&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=315&publication_year=2016&pages=1864-1873&journal=Jama&author=Fleming-Dutra+K.E.&author=Hersh+A.L.&author=Shapiro+D.J.&author=Bartoces+M.&author=Enns+E.A.&author=File+T.M.&title=Prevalence+of+Inappropriate+Antibiotic+Prescriptions+Among+US+Ambulatory+Care+Visits%2C+2010-2011
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_3_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85028725063&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_3_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=28784702&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_3_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1542%2Fpeds.2017-0181&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=140&publication_year=2017&journal=Pediatrics&author=Kaur+R.&author=Morris+M.&author=Pichichero+M.E.&title=Epidemiology+of+Acute+Otitis+Media+in+the+Postpneumococcal+Conjugate+Vaccine+Era
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext


Antibiotic Recommendations for Acute Otitis Media and Acute Bacterial Sinusitis:
Conundrum No More.
The Pediatric infectious disease journal. 2018; 37: 1255-1257

View in Article 

Scopus (0) •PubMed •Crossref •Google Scholar

Howie V.M. •Ploussard J.H.
Efficacy of fixed combination antibiotics versus separate components in otitis media.
Effectiveness of erythromycin estrolate, triple sulfonamide, ampicillin, erythromycin
estolate- triple sulfonamide, and placebo in 280 patients with acute otitis media under
two and one-half years of age.
Clinical pediatrics. 1972; 11: 205-214

View in Article 

PubMed •Crossref •Google Scholar

5.

Klein JO. Otitis media. Clinical infectious diseases : an official publication of the Infectious
Diseases Society of America. 1994;19:823-833.

View in Article 

Google Scholar

6.

Lieberthal A.S. •Carroll A.E. •Chonmaitree T. •Ganiats T.G. •Hoberman A. •
Jackson M.A. •et al.

The diagnosis and management of acute otitis media.
Pediatrics. 2013; 131: e964-e999

View in Article 

Scopus (730) •PubMed •Crossref •Google Scholar

7.

Gerber J.S. •Ross R.K. •Bryan M. •Localio A.R. •Szymczak J.E. •
Wasserman R. •et al.

Association of Broad- vs Narrow-Spectrum Antibiotics With Treatment Failure,
Adverse Events, and Quality of Life in Children With Acute Respiratory Tract
Infections.
Jama. 2017; 318: 2325-2336

8.

   

  

https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_4_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85056358592&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_4_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=29570583&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_4_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1097%2FINF.0000000000002009&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=37&publication_year=2018&pages=1255-1257&journal=The+Pediatric+infectious+disease+journal&author=Wald+E.R.&author=DeMuri+G.P.&title=Antibiotic+Recommendations+for+Acute+Otitis+Media+and+Acute+Bacterial+Sinusitis%3A+Conundrum+No+More
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_5_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=4537206&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_5_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1177%2F000992287201100407&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=11&publication_year=1972&pages=205-214&journal=Clinical+pediatrics&author=Howie+V.M.&author=Ploussard+J.H.&title=Efficacy+of+fixed+combination+antibiotics+versus+separate+components+in+otitis+media.+Effectiveness+of+erythromycin+estrolate%2C+triple+sulfonamide%2C+ampicillin%2C+erythromycin+estolate-+triple+sulfonamide%2C+and+placebo+in+280+patients+with+acute+otitis+media+under+two+and+one-half+years+of+age
http://scholar.google.com/scholar?hl=en&q=Klein+JO.+Otitis+media.+Clinical+infectious+diseases+%3A+an+official+publication+of+the+Infectious+Diseases+Society+of+America.+1994%3B19%3A823-833.
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_7_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-84874610675&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_7_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=23439909&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_7_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1542%2Fpeds.2012-3488&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=131&publication_year=2013&pages=e964-e999&journal=Pediatrics&author=Lieberthal+A.S.&author=Carroll+A.E.&author=Chonmaitree+T.&author=Ganiats+T.G.&author=Hoberman+A.&author=Jackson+M.A.&title=The+diagnosis+and+management+of+acute+otitis+media
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext


View in Article 

Scopus (92) •PubMed •Crossref •Google Scholar

Hoberman A. •Paradise J.L. •Rockette H.E. •Shaikh N. •Wald E.R. •
Kearney D.H. •et al.

Treatment of acute otitis media in children under 2 years of age.
The New England journal of medicine. 2011; 364: 105-115

View in Article 

Scopus (0) •PubMed •Crossref •Google Scholar

9.

Tahtinen P.A. •Laine M.K. •Huovinen P. •Jalava J. •Ruuskanen O. •Ruohola A.
A placebo-controlled trial of antimicrobial treatment for acute otitis media.
The New England journal of medicine. 2011; 364: 116-126

View in Article 

Scopus (0) •PubMed •Crossref •Google Scholar

10.

Miranda-Katz M. •Parmar D. •Dang R. •Alabaster A. •Greenhow T.L.
Epidemiology and Risk Factors for Community Associated Clostridioides difficile in
Children.
The Journal of pediatrics. 2020; 221: 99-106

View in Article 

Scopus (0) •PubMed •Abstract •Full Text •Full Text PDF •Google Scholar

11.

Kronman M.P. •Zaoutis T.E. •Haynes K. •Feng R. •Coffin S.E.
Antibiotic exposure and IBD development among children: a population-based cohort
study.
Pediatrics. 2012; 130: e794-803

View in Article 

Scopus (258) •PubMed •Crossref •Google Scholar

12.

Horton D.B. •Scott F.I. •Haynes K. •Putt M.E. •Rose C.D. •Lewis J.D. •et al.

Antibiotic Exposure and Juvenile Idiopathic Arthritis: A Case-Control Study.
Pediatrics. 2015; 136: e333-e343

13.
   

  

https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_8_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85040082553&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_8_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=29260224&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_8_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1001%2Fjama.2017.18715&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=318&publication_year=2017&pages=2325-2336&journal=Jama&author=Gerber+J.S.&author=Ross+R.K.&author=Bryan+M.&author=Localio+A.R.&author=Szymczak+J.E.&author=Wasserman+R.&title=Association+of+Broad-+vs+Narrow-Spectrum+Antibiotics+With+Treatment+Failure%2C+Adverse+Events%2C+and+Quality+of+Life+in+Children+With+Acute+Respiratory+Tract+Infections
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_9_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-78651351928&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_9_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=21226576&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_9_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1056%2FNEJMoa0912254&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=364&publication_year=2011&pages=105-115&journal=The+New+England+journal+of+medicine&author=Hoberman+A.&author=Paradise+J.L.&author=Rockette+H.E.&author=Shaikh+N.&author=Wald+E.R.&author=Kearney+D.H.&title=Treatment+of+acute+otitis+media+in+children+under+2+years+of+age
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_10_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-78651356734&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_10_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=21226577&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_10_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1056%2FNEJMoa1007174&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=364&publication_year=2011&pages=116-126&journal=The+New+England+journal+of+medicine&author=Tahtinen+P.A.&author=Laine+M.K.&author=Huovinen+P.&author=Jalava+J.&author=Ruuskanen+O.&author=Ruohola+A.&title=A+placebo-controlled+trial+of+antimicrobial+treatment+for+acute+otitis+media
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_11_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85081584035&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_11_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=32171559&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_11_2&dbid=4&doi=10.1016/j.jpeds.2022.07.053&key=10.1016%2Fj.jpeds.2020.02.005&cf=abstract&site=ympd-site
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_11_2&dbid=4&doi=10.1016/j.jpeds.2022.07.053&key=10.1016%2Fj.jpeds.2020.02.005&cf=fulltext&site=ympd-site
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_11_2&dbid=4&doi=10.1016/j.jpeds.2022.07.053&key=10.1016%2Fj.jpeds.2020.02.005&cf=pdf&site=ympd-site
http://scholar.google.com/scholar_lookup?hl=en&volume=221&publication_year=2020&pages=99-106&journal=The+Journal+of+pediatrics&author=Miranda-Katz+M.&author=Parmar+D.&author=Dang+R.&author=Alabaster+A.&author=Greenhow+T.L.&title=Epidemiology+and+Risk+Factors+for+Community+Associated+Clostridioides+difficile+in+Children
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_12_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-84867173210&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_12_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=23008454&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_12_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1542%2Fpeds.2011-3886&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=130&publication_year=2012&pages=e794-803&journal=Pediatrics&author=Kronman+M.P.&author=Zaoutis+T.E.&author=Haynes+K.&author=Feng+R.&author=Coffin+S.E.&title=Antibiotic+exposure+and+IBD+development+among+children%3A+a+population-based+cohort+study
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext


View in Article 

Scopus (80) •PubMed •Crossref •Google Scholar

Ni J. •Friedman H. •Boyd B.C. •McGurn A. •Babinski P. •Markossian T. •et al.

Early antibiotic exposure and development of asthma and allergic rhinitis in
childhood.
BMC pediatrics. 2019; 19: 225

View in Article 

Scopus (21) •PubMed •Crossref •Google Scholar

14.

Centers for Disease Control and Prevention Antibiotic Resistance Threats in the United
States, 2013. https://www.cdc.gov/drugresistance/pdf/ar-threats-2013-508.pdf. Published
2013. Accessed Dec 31, 2018.

View in Article 

Google Scholar

15.

Hansen L. White Paper: IBM MarketScan Research Databases for life sciences researchers.
Published 2018. Accessed June 8, 2021.

View in Article 

Google Scholar

16.

Feudtner C. •Feinstein J.A. •Zhong W. •Hall M. •Dai D.
Pediatric complex chronic conditions classification system version 2: updated for
ICD-10 and complex medical technology dependence and transplantation.
BMC pediatrics. 2014; 14: 199

View in Article 

Scopus (625) •PubMed •Crossref •Google Scholar

17.

King L. •Tsay S. •Hicks L. •Bizune D. •Hersh A. •Fleming-Dutra K.
Changes in outpatient antibiotic prescribing for acute respiratory illnesses, 2011 to
2018.
Antimicrobial Stewardship & Healthcare Epidemiology. 2021; 1: E66

View in Article 

18.

   

  

https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_13_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-84938896400&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_13_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=26195533&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_13_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1542%2Fpeds.2015-0036&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=136&publication_year=2015&pages=e333-e343&journal=Pediatrics&author=Horton+D.B.&author=Scott+F.I.&author=Haynes+K.&author=Putt+M.E.&author=Rose+C.D.&author=Lewis+J.D.&title=Antibiotic+Exposure+and+Juvenile+Idiopathic+Arthritis%3A+A+Case-Control+Study
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_14_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85069268400&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_14_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=31277618&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_14_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1186%2Fs12887-019-1594-4&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=19&publication_year=2019&pages=225&journal=BMC+pediatrics&author=Ni+J.&author=Friedman+H.&author=Boyd+B.C.&author=McGurn+A.&author=Babinski+P.&author=Markossian+T.&title=Early+antibiotic+exposure+and+development+of+asthma+and+allergic+rhinitis+in+childhood
https://www.cdc.gov/drugresistance/pdf/ar-threats-2013-508.pdf
http://scholar.google.com/scholar?hl=en&q=Centers+for+Disease+Control+and+Prevention+Antibiotic+Resistance+Threats+in+the+United+States%2C+2013.+https%3A%2F%2Fwww.cdc.gov%2Fdrugresistance%2Fpdf%2Far-threats-2013-508.pdf.+Published+2013.+Accessed+Dec+31%2C+2018.
http://scholar.google.com/scholar?hl=en&q=Hansen+L.+White+Paper%3A+IBM+MarketScan+Research+Databases+for+life+sciences+researchers.+Published+2018.+Accessed+June+8%2C+2021.
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_17_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-84910029050&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_17_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=25102958&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_17_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1186%2F1471-2431-14-199&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=14&publication_year=2014&pages=199&journal=BMC+pediatrics&author=Feudtner+C.&author=Feinstein+J.A.&author=Zhong+W.&author=Hall+M.&author=Dai+D.&title=Pediatric+complex+chronic+conditions+classification+system+version+2%3A+updated+for+ICD-10+and+complex+medical+technology+dependence+and+transplantation
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_18_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85128401141&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_18_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1017%2Fash.2021.230&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=1&publication_year=2021&pages=E66&journal=Antimicrobial+Stewardship+%26+Healthcare+Epidemiology&author=King+L.&author=Tsay+S.&author=Hicks+L.&author=Bizune+D.&author=Hersh+A.&author=Fleming-Dutra+K.&title=Changes+in+outpatient+antibiotic+prescribing+for+acute+respiratory+illnesses%2C+2011+to+2018
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext


Scopus (1) •Crossref •Google Scholar

Frost H.M. •Lou Y. •Keith A. •Byars A. •Jenkins T.C.
Increasing Guideline-Concordant Durations of Antibiotic Therapy for Acute Otitis
Media.
The Journal of pediatrics. 2022; 240: 221-227.e9

View in Article 

Scopus (0) •PubMed •Abstract •Full Text •Full Text PDF •Google Scholar

19.

Hoberman A. •Paradise J.L. •Rockette H.E. •Kearney D.H. •Bhatnagar S. •
Shope T.R. •et al.

Shortened Antimicrobial Treatment for Acute Otitis Media in Young Children.
The New England journal of medicine. 2016; 375: 2446-2456

View in Article 

Scopus (0) •PubMed •Crossref •Google Scholar

20.

Norlin C. •Fleming-Dutra K. •Mapp J. •Monti J. •Shaw A. •Bartoces M. •et al.

A Learning Collaborative to Improve Antibiotic Prescribing in Primary Care Pediatric
Practices.
Clin Pediatr (Phila). 2021; 60: 230-240

View in Article 

Scopus (1) •PubMed •Crossref •Google Scholar

21.

Frost H.M. •Monti J.D. •Andersen L.M. •Norlin C. •Bizune D.J. •
Fleming-Dutra K.E. •et al.

Improving Delayed Antibiotic Prescribing for Acute Otitis Media.
Pediatrics. 2021; : 147

View in Article 

Google Scholar

22.

Sun D. •Rivas-Lopez V. •Liberman D.B.
A Multifaceted Quality Improvement Intervention to Improve Watchful Waiting in
Acute Otitis Media Management.
Pediatric quality & safety. 2019; 4: e177

23.
   

  

https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_18_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85128401141&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_18_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1017%2Fash.2021.230&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=1&publication_year=2021&pages=E66&journal=Antimicrobial+Stewardship+%26+Healthcare+Epidemiology&author=King+L.&author=Tsay+S.&author=Hicks+L.&author=Bizune+D.&author=Hersh+A.&author=Fleming-Dutra+K.&title=Changes+in+outpatient+antibiotic+prescribing+for+acute+respiratory+illnesses%2C+2011+to+2018
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_19_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85119504320&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_19_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=34274307&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_19_2&dbid=4&doi=10.1016/j.jpeds.2022.07.053&key=10.1016%2Fj.jpeds.2021.07.016&cf=abstract&site=ympd-site
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_19_2&dbid=4&doi=10.1016/j.jpeds.2022.07.053&key=10.1016%2Fj.jpeds.2021.07.016&cf=fulltext&site=ympd-site
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_19_2&dbid=4&doi=10.1016/j.jpeds.2022.07.053&key=10.1016%2Fj.jpeds.2021.07.016&cf=pdf&site=ympd-site
http://scholar.google.com/scholar_lookup?hl=en&volume=240&publication_year=2022&pages=221-227.e9&journal=The+Journal+of+pediatrics&author=Frost+H.M.&author=Lou+Y.&author=Keith+A.&author=Byars+A.&author=Jenkins+T.C.&title=Increasing+Guideline-Concordant+Durations+of+Antibiotic+Therapy+for+Acute+Otitis+Media
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_20_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85007079700&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_20_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=28002709&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_20_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1056%2FNEJMoa1606043&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=375&publication_year=2016&pages=2446-2456&journal=The+New+England+journal+of+medicine&author=Hoberman+A.&author=Paradise+J.L.&author=Rockette+H.E.&author=Kearney+D.H.&author=Bhatnagar+S.&author=Shope+T.R.&title=Shortened+Antimicrobial+Treatment+for+Acute+Otitis+Media+in+Young+Children
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_21_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85103136261&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_21_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=33764189&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_21_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1177%2F00099228211001623&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=60&publication_year=2021&pages=230-240&journal=Clin+Pediatr+%28Phila%29&author=Norlin+C.&author=Fleming-Dutra+K.&author=Mapp+J.&author=Monti+J.&author=Shaw+A.&author=Bartoces+M.&title=A+Learning+Collaborative+to+Improve+Antibiotic+Prescribing+in+Primary+Care+Pediatric+Practices
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2021&pages=147&journal=Pediatrics&author=Frost+H.M.&author=Monti+J.D.&author=Andersen+L.M.&author=Norlin+C.&author=Bizune+D.J.&author=Fleming-Dutra+K.E.&title=Improving+Delayed+Antibiotic+Prescribing+for+Acute+Otitis+Media
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext


View in Article 

PubMed •Crossref •Google Scholar

Gerber J.S. •Prasad P.A. •Fiks A.G. •Localio A.R. •Grundmeier R.W. •
Bell L.M. •et al.

Effect of an outpatient antimicrobial stewardship intervention on broad-spectrum
antibiotic prescribing by primary care pediatricians: a randomized trial.
Jama. 2013; 309: 2345-2352

View in Article 

Scopus (265) •PubMed •Crossref •Google Scholar

24.

American Academy of Pediatrics. Improving Antibiotic Prescribing for Children Change
Package. https://www.aap.org/en-us/professional-resources/quality-improvement/quality-
improvement-resources-and-tools/Pages/antibiotic-stewardship.aspx. Published 2020.
Accessed April 03, 2021.

View in Article 

Google Scholar

25.

Sanchez G.V. •Fleming-Dutra K.E. •Roberts R.M. •Hicks L.A.
Core Elements of Outpatient Antibiotic Stewardship.
MMWR Recommendations and reports : Morbidity and mortality weekly report

Recommendations and reports. 2016; 65: 1-12

View in Article 

Scopus (0) •PubMed •Crossref •Google Scholar

26.

Kronman M.P. •Gerber J.S. •Grundmeier R.W. •Zhou C. •Robinson J.D. •
Heritage J. •et al.

Reducing Antibiotic Prescribing in Primary Care for Respiratory Illness.
Pediatrics. 2020; : 146

View in Article 

PubMed •Google Scholar

27.

Frost H.M. •Munsiff S.S. •Lou Y. •Jenkins T.C.28.

   

  

https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_23_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=31579876&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_23_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1097%2Fpq9.0000000000000177&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=4&publication_year=2019&pages=e177&journal=Pediatric+quality+%26+safety&author=Sun+D.&author=Rivas-Lopez+V.&author=Liberman+D.B.&title=A+Multifaceted+Quality+Improvement+Intervention+to+Improve+Watchful+Waiting+in+Acute+Otitis+Media+Management
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_24_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-84878830513&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_24_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=23757082&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_24_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.1001%2Fjama.2013.6287&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=309&publication_year=2013&pages=2345-2352&journal=Jama&author=Gerber+J.S.&author=Prasad+P.A.&author=Fiks+A.G.&author=Localio+A.R.&author=Grundmeier+R.W.&author=Bell+L.M.&title=Effect+of+an+outpatient+antimicrobial+stewardship+intervention+on+broad-spectrum+antibiotic+prescribing+by+primary+care+pediatricians%3A+a+randomized+trial
https://www.aap.org/en-us/professional-resources/quality-improvement/quality-improvement-resources-and-tools/Pages/antibiotic-stewardship.aspx
http://scholar.google.com/scholar?hl=en&q=American+Academy+of+Pediatrics.+Improving+Antibiotic+Prescribing+for+Children+Change+Package.+https%3A%2F%2Fwww.aap.org%2Fen-us%2Fprofessional-resources%2Fquality-improvement%2Fquality-improvement-resources-and-tools%2FPages%2Fantibiotic-stewardship.aspx.+Published+2020.+Accessed+April+03%2C+2021.
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_26_2&dbid=137438953472&doi=10.1016/j.jpeds.2022.07.053&key=2-s2.0-85006351518&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_26_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=27832047&cf=
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_26_2&dbid=16&doi=10.1016/j.jpeds.2022.07.053&key=10.15585%2Fmmwr.rr6506a1&cf=
http://scholar.google.com/scholar_lookup?hl=en&volume=65&publication_year=2016&pages=1-12&journal=MMWR+Recommendations+and+reports+%3A+Morbidity+and+mortality+weekly+report+Recommendations+and+reports&author=Sanchez+G.V.&author=Fleming-Dutra+K.E.&author=Roberts+R.M.&author=Hicks+L.A.&title=Core+Elements+of+Outpatient+Antibiotic+Stewardship
https://www.jpeds.com/servlet/linkout?suffix=e_1_5_1_2_27_2&dbid=8&doi=10.1016/j.jpeds.2022.07.053&key=32241251&cf=
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2020&pages=146&journal=Pediatrics&author=Kronman+M.P.&author=Gerber+J.S.&author=Grundmeier+R.W.&author=Zhou+C.&author=Robinson+J.D.&author=Heritage+J.&title=Reducing+Antibiotic+Prescribing+in+Primary+Care+for+Respiratory+Illness
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext


Article Info

Publication History

Accepted: July 22, 2022
Received in revised form: June 17, 2022
Received: May 16, 2022

Publication stage

In Press Accepted Manuscript

Footnotes

Funding: Dr Frost received salary support from the Eunice Kennedy Shriver National Institute of
Child Health & Human Development of the National Institutes of Health under Award Number
K23HD099925. The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health. The other authors received no
external funding.

Disclaimer: The findings and conclusions in this report are those of the authors and do not
necessarily represent the official position of the Centers for Disease Control and Prevention or
the National Institutes of Health.

Conflict of Interest: The authors declare no conflicts of interest.

Clinical Trial Registration (if any): N/A

Identification

Simplifying outpatient antibiotic stewardship.
Infection control and hospital epidemiology. 2021; : 1-2

View in Article 

Google Scholar

Kozyrskyj A, Klassen TP, Moffatt M, Harvey K. Short-course antibiotics for acute otitis media.
The Cochrane database of systematic reviews. 2010:Cd001095.

View in Article 

Google Scholar

29.

   

  

http://scholar.google.com/scholar_lookup?hl=en&publication_year=2021&pages=1-2&journal=Infection+control+and+hospital+epidemiology&author=Frost+H.M.&author=Munsiff+S.S.&author=Lou+Y.&author=Jenkins+T.C.&title=Simplifying+outpatient+antibiotic+stewardship
http://scholar.google.com/scholar?hl=en&q=Kozyrskyj+A%2C+Klassen+TP%2C+Moffatt+M%2C+Harvey+K.+Short-course+antibiotics+for+acute+otitis+media.+The+Cochrane+database+of+systematic+reviews.+2010%3ACd001095.
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext


DOI: https://doi.org/10.1016/j.jpeds.2022.07.053

Copyright

© 2022 Elsevier Inc. All rights reserved.

ScienceDirect

Access this article on ScienceDirect

Related Articles

Home

ARTICLES AND
ISSUES

Articles Online
First

Current Issue

List of Issues

COLLECTIONS

Current Best
Evidence

Rediscovering the
Physical Exam

AMSPDC Articles

European
Paediatric
Association
Pages

Shared Science

Statistics,
Explained

Insights and
Images Quiz
Archives

REACH

FOR AUTHORS

Guide for Authors

Publication Ethics

About Open
Access

Permission to
Reuse

Researcher
Academy

Submit a
Manuscript

Promote Your
Research

Publishing
Campus

Resources for
Authors

FOR READERS

Access this
journal via
ScienceDirect

Announcements
and Upcoming
Events

Sign up as a
reviewer

JOURNAL INFO

About The
Journal

About Open
Access

Career
Opportunities

Editorial Board

Editorial Board
Conflicts of
Interest

Information for
Advertisers

Journal Access

Journal Insights

More Information

Contact Us

MEDIA/PRESS

Press Releases

Social Media
Accounts

Subscribe

MY ACCOUNT

My Account

New Content
Alerts

FOLLOW US

Facebook

Twitter

   

  

https://doi.org/10.1016/j.jpeds.2022.07.053
https://www.sciencedirect.com/science/article/pii/S0022347622006746
https://www.jpeds.com/home
https://www.jpeds.com/inpress
https://www.jpeds.com/current
https://www.jpeds.com/issues
https://www.jpeds.com/content/societyCollectionCBE
https://www.jpeds.com/content/rediscovering
https://www.jpeds.com/content/amspdcarticles
https://www.jpeds.com/content/epaarticles
https://www.jpeds.com/content/shared_science
https://www.jpeds.com/content/statistics-explained
https://www.jpeds.com/content/pollresultspage
https://www.jpeds.com/reachcollection
https://www.jpeds.com/authorinfo
https://www.jpeds.com/content/jpedsethics
http://www.elsevier.com/journals/the-journal-of-pediatrics/0022-3476/open-access-options
https://www.jpeds.com/content/permission
https://www.researcheracademy.com/
https://www.editorialmanager.com/JPEDS
https://www.jpeds.com/content/promote
https://www.publishingcampus.elsevier.com/
https://www.jpeds.com/content/resourcesforauthors
http://www.sciencedirect.com/science/journal/00223476
https://www.jpeds.com/content/announcements
https://www.jpeds.com/content/reviewerspage
https://www.jpeds.com/aims
http://www.elsevier.com/journals/the-journal-of-pediatrics/0022-3476/open-access-options
http://www.myhealthtalent.com/
https://www.jpeds.com/edboard
https://www.jpeds.com/content/ed_board_bios
http://www.elsmediakits.com/journal_home/details/YMPD
https://www.jpeds.com/content/journal-access
http://journalinsights.elsevier.com/journals/0022-3476
https://www.jpeds.com/content/moreinfo
https://www.jpeds.com/contact-us
https://www.jpeds.com/content/pressreleases
https://www.jpeds.com/content/socialmedia
https://www.jpeds.com/pricing
https://www.jpeds.com/user/account
https://www.jpeds.com/user/alerts/savetocalert
https://www.facebook.com/JPediatr
https://twitter.com/jpediatr
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext


We use cookies to help provide and enhance our service and tailor content. To update your cookie settings,

please visit the Cookie 設定  for this site. 

Copyright © 2022 Elsevier Inc. except certain content provided by third parties. The content on this site is
intended for healthcare professionals.  

 
Privacy Policy   Terms and Conditions   Accessibility   Help & Contact

 

  
 

  

https://www.elsevier.com/legal/privacy-policy
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions
https://www.healthadvance.com/accessibility
https://service.elsevier.com/app/overview/healthadvance/
https://www.relx.com/
https://www.jpeds.com/article/S0022-3476(22)00679-5/fulltext
https://www.jpeds.com/article/S0022-3476(22)00678-3/fulltext

