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• The case for outpatient antimicrobial 

stewardship 

 

• Interventions that work 

 

• Some future directions  

Overview 



Case Presentation 

• 14 year-old male presents to clinic with cough 

• 10 days ago had slight fever, runny nose, sore throat 

• Now without fever, but has nasal congestion and 

persistent cough – says he “feels it in his chest” 

• T= 37.8; RR = 18; HR = 78; 02 sat = 98% (RA) 

• Well appearing, occasional cough, lungs clear 

 

• What do you do? 

 

 



• IMS Health Xponent database 

 

• 262.5 million antibiotic prescriptions dispensed in 2011 

 

• 842 prescriptions per 1000 persons 

 

Clinical Infectious Diseases 2015;60(9):1308–16 



Clinical Infectious Diseases 2015;60(9):1308–16 



Chai G et al. Pediatrics 2012;130:23-31 

Antibiotic Use: Outpatient Children 



• acute respiratory infections (ARTIs) constitute about 

10% of all ambulatory care visits in the United States 

and account for 44% all antibiotic prescriptions 

 

• 21% of all ambulatory visits for children, 72% for ARTI 

Antibiotic use for ARTIs 

Grijalva JAMA 2009;302(7):758-766 

Hersh Pediatrics 2011;128;1053 

 



• although prescribing rates for ARTIs have declined 

significantly, this has been modest, and antibiotic use for 

ARTIs remains common and most are caused by viruses  

• use of broader-spectrum antibiotics for ARTI has 

increased 

• the most commonly prescribed individual antibiotic agent 

was azithromycin 

• “40 years of randomized controlled trials, as well as 

more recent guidelines and performance measures, 

indicate that antibiotics are not beneficial for acute 

bronchitis and that the right antibiotic prescribing rate is 

zero.”  

    – J. Linder  

But is there is Room for Improvement? 

Grijalva JAMA 2009;302(7):758-766 

Hersh Pediatrics 2011;128;1053 

Linder JAMA. 2014;311(19):2020-2022  

 

 



JAMA. 2014;311(19):2020-2022  



Goossens H et al. Clin Infect Dis. 2007;44:1091-1095 

Antibiotic use across populations 



Hicks L et. Al. NEJM April 11, 2013 



Off-Guideline Antibiotic Prescribing 

Excluding:  preventive visits, CCC, antibiotic allergy, prior antibiotics 

Standardized by:  age, sex, race, Medicaid 

	

Gerber, JPIDS, 2014 



 

• we use a LOT of antibiotics  

• we use them variably 

 

• but … so what? 

So What? 



• use drives resistance 

• bacteria have shown the ability to become 

resistant to every antibiotic that has been 

developed 

• antibiotic-resistant infections: 

– $20 billion in excess healthcare costs 

– $35 billion in societal costs 

– 8 million additional hospital days 

 

Adverse Effects of Antibiotic use 





Resistance Aside. . . 

• 5%–25% diarrhea 

• 1 in 1000 visit emergency department for 

adverse effect of antibiotic 

– comparable to insulin, warfarin, and digoxin 

 

• 1 in 4000 chance that an antibiotic will 

prevent serious complication from ARTI 

 
Shehab N. CID 2008:47; Linder JA. CID 2008:47 





So what can we do? 





Antimicrobial Stewardship 

• Antimicrobial Stewardship Programs 

recommended for hospitals 

• most antibiotic use occurs in the outpatient 

setting1 

• is outpatient “stewardship” achievable? 

  1Schumock, Am J Health-Syst Pharm. 2014; 71:482-99  



• Core Strategies 

– prior authorization 

– prospective audit & feedback 

– formulary restriction 

• Supplemental Strategies 

– education 

– clinical guidelines 

– IV to PO conversion 

– dose optimization 

– antimicrobial order forms 

 
 

Antimicrobial Stewardship 



• Core Strategies 

– prior authorization 

– prospective audit & feedback 

– formulary restriction 

• Supplemental Strategies 

– education 

– clinical guidelines 

– IV to PO conversion 

– dose optimization 

– antimicrobial order forms 

 
 

Antimicrobial Stewardship 



What has been done? 



Clinical Decision Support 



 

• 3-arm cluster RCT: 33 primary care practices within integrated 

health care system 

• 11 sites: print-based decision support 

• 11 sites: computer-assisted (EHR) decision support  

• both intervention sites also received: 

– clinician education and feedback on prescribing practices 

– patient education brochures at check-in 

• 11 control sites  

 

 





Education of Clinicians and Patients 
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• cluster RCT in 16 MA communities (1998 to 2003) 

• clinician guideline dissemination, small-group education, 

frequent updates and educational materials, and 

prescribing feedback 

• parents received educational materials by mail and in 

primary care practices, pharmacies, and child care 

settings 

• using health-plan data, measured changes in antibiotics 

dispensed among children aged 3 - 72 months 
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Audit and Feedback 



• cluster-RCT of 18 practices, 170 clinicians 

• common EHR 

• focused on antibiotic choice for encounters for 

bacterial infections with established guidelines 

– streptococcal pharyngitis 

– acute sinusitis 

– pneumonia 

• all should get penicillin or amoxicillin 

 

 



Start audit and feedback 



Start audit and feedback 

End of audit and feedback 



Start audit and feedback 

End of audit and feedback 



What do Clinicians Think? 



• most did not believe that their prescribing behavior 

contributed to antibiotic overuse 

 

• reported frequently confronting parental pressure, 

sometimes acquiescing to: 

– appear competent 

– avoid losing patients to other practices that would “give 

them what they want” 

 

Clinician Perceptions:  Pediatrics 

Szymczak, ICHE, 2014, vol. 35, no. s3  

 



“We have lots of parents who come in and 

they know what they want. They don’t care 

what we have to say. They want the 

antibiotic that they want because they know 

what is wrong with their child.” 

Szymczak, ICHE, 2014, vol. 35, no. s3  

 



Clinician Perceptions:  Pediatrics 

• interviewed 10 physicians, 306 parents 

 

• physician perception of parental expectations for 

antimicrobials was the only predictor of prescribing 

antimicrobials for viral infections 

– when they thought parents wanted antimicrobial: 

• 62% vs. 7% prescribed antibiotic 

 

• prescribing behavior was not associated with actual 

parental expectations for receiving antimicrobials 

Mangione-Smith et al. Pediatrics 1999;103(4) 



Clinician Perceptions:  Adults 

• semi-structured interviews of 13 PCPs in Boston 

• all clinicians agreed with guidelines and felt that 

clinicians other than themselves were responsible for 

overprescribing 

• barriers to adherence included: 

– perceived patient demand 

– lack of accountability 

– saving time and money 

– other clinicians misperceptions about bronchitis 

– diagnostic uncertainty 

– failing to meet patient expectations 

Dempsey et al. BMC Family Practice 2014, 15:194 



What do parents think? 



What do Parents Think? 

• direct parental request for antibiotics in 1% of cases 

• parental expectations for antibiotics not associated with 

physician-perceived expectations 

• parents who expected antibiotics but did not receive 

them were more satisfied if the physician provided a 

contingency plan 

• failure to meet parental expectations regarding 

communication events during the visit was the only 

significant predictor of parental satisfaction 

– NOT failure to provide expected antimicrobials 

 

 
Mangione-Smith et al. Arch Pediatr Adolesc Med 2001;155:800-806 



What do Parents Think? 

 

 

 

 

 

• 5 focus groups (31 parents) – knowledge/attitudes 

surrounding antibiotic use in 2011 

– considerable concern for antibiotic resistance 

– expressed desire to use antibiotics only when 

necessary 



What do Parents Think? 

• interviewed >100 parents of kids presenting with ARTIs 

from waiting rooms  

 

• parents did not plan to demand an antibiotic for their 

child 

– deferred to medical expertise about the need for 

antibiotic therapy 

– parents are aware of the downsides of antibiotics and 

may be willing to partner to improve appropriate use 

 

   

         Szymczak; ID Week, San Diego; 2015 

 

 

 



Communication 



Communication 

• parent and clinician surveys after 1,285 pediatric ARTI 

visits to 28 pediatric providers from 10 practices in 

Seattle 

 

• positive treatment recommendations (suggesting actions 

to reduce child’s symptoms) were associated with 

decreased risk of antibiotic prescribing 

Mangione-Smith et al. Ann Fam Med 2015;13:221-227 



• 246 practices, 4264 patients in 6 European countries 

 

• training in enhanced communication skills – gathering 

information on patient concerns/expectations; exchange 

of information on symptoms, natural disease course, and 

treatments; agreement of a management plan 

 

• communication training led to a >30% reduction in 

antibiotic prescribing for ARTI 

 



Novel Socio-Behavioral Strategies 



 

• QI interventions often neglect psychosocial and 

professional factors that may affect clinical decisions 

  

• simple, low-cost behavioral “nudge” in form of a public 

commitment device: a poster-sized letter signed by 

clinicians and posted in their examination rooms 

indicating their commitment to reducing inappropriate 

antibiotic use for ARTIs 

 

• 20% reduction in antibiotic prescribing for viral infections  

 

 

 



Case Presentation 

• 14 year-old male presents to clinic with cough 

• 10 days ago had slight fever, runny nose, sore throat 

• Now without fever, but has nasal congestion and persistent cough – 

says he “feels it in his chest” 

• T= 37.8; RR = 18; HR = 78; 02 sat = 98% (RA) 

• Well appearing, occasional cough, lungs clear 

 

• What do you do? 

 

• reassure the patient (and parents) that he probably has a 

viral infection that is improving, but that the cough might 

persist even through the second week 

• give clear directions about when to return  

 

 



Final Thoughts 

• many investigators and public health entities have 

implemented promising strategies to improve antibiotic 

use in the ambulatory setting, such as education, audit 

with feedback, and decision support 

• have made some progress, but lots of effort with 

relatively modest benefits 

• novel socio-behavioral approaches, such as improving 

communication and holding clinicians accountable are 

needed 

• one size might not not fit all 



What We Need 

• national mechanism for tracking antibiotic use to allow 

benchmarking/goal setting/feedback 

• studies powered to compare clinical outcomes between 

groups, including those that are patient-centered 

• studies that identify optimal behavioral change strategies 

to leverage, which might differ by subspecialty, setting, 

and provider role 

• additional targets: 

– duration of Tx (UTI, CAP, AOM) 

– hospital discharge (OPAT, oral) 

– Emergency Department 

– ambulatory surgery 
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