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Summary
The Core Elements of Outpatient Antibiotic Stewardship provides a framework for antibiotic stewardship for outpatient
clinicians and facilities that routinely provide antibiotic treatment. This report augments existing guidance for other clinical
settings. In 2014 and 2015, respectively, CDC released the Core Elements of Hospital Antibiotic Stewardship Programs and
the Core Elements of Antibiotic Stewardship for Nursing Homes. Antibiotic stewardship is the effort to measure and improve
how antibiotics are prescribed by clinicians and used by patients. Improving antibiotic prescribing involves implementing effective
strategies to modify prescribing practices to align them with evidence-based recommendations for diagnosis and management. The
four core elements of outpatient antibiotic stewardship are commitment, action for policy and practice, tracking and reporting,
and education and expertise. Outpatient clinicians and facility leaders can commit to improving antibiotic prescribing and take
action by implementing at least one policy or practice aimed at improving antibiotic prescribing practices. Clinicians and leaders
of outpatient clinics and health care systems can track antibiotic prescribing practices and regularly report these data back to
clinicians. Clinicians can provide educational resources to patients and families on appropriate antibiotic use. Finally, leaders of
outpatient clinics and health systems can provide clinicians with education aimed at improving antibiotic prescribing and with
access to persons with expertise in antibiotic stewardship. Establishing effective antibiotic stewardship interventions can protect
patients and improve clinical outcomes in outpatient health care settings.

Introduction
Antibiotic resistance is among the greatest public health
threats today, leading to an estimated 2 million infections
and 23,000 deaths per year in the United States (1). Although
antibiotics are life-saving drugs that are critical to modern
medicine, infections with pathogens resistant to first-line
antibiotics can require treatment with alternative antibiotics
that can be expensive and toxic. Antibiotic-resistant infections
can lead to increased health care costs and, most importantly,
to increased morbidity and mortality (1). The most important
modifiable risk factor for antibiotic resistance is inappropriate
prescribing of antibiotics. Approximately half of outpatient
antibiotic prescribing in humans might be inappropriate,
including antibiotic selection, dosing, or duration, in addition
to unnecessary antibiotic prescribing (2–4). At least 30% of
outpatient antibiotic prescriptions in the United States are
unnecessary (5).
Antibiotic stewardship is the effort to measure antibiotic
prescribing; to improve antibiotic prescribing by clinicians and
use by patients so that antibiotics are only prescribed and used
when needed; to minimize misdiagnoses or delayed diagnoses
Corresponding author: Katherine E. Fleming-Dutra, Division of
Healthcare Quality Promotion, National Center for Emerging and
Zoonotic Infectious Diseases, CDC. Telephone: 404-639-4243.
E-mail: getsmart@cdc.gov.

leading to underuse of antibiotics; and to ensure that the right
drug, dose, and duration are selected when an antibiotic is
needed (1,6). Antibiotic stewardship can be used in all health
care settings in which antibiotics are prescribed and remains
a cornerstone of efforts aimed at improving antibiotic-related
patient safety and slowing the spread of antibiotic resistance.
The goal of antibiotic stewardship is to maximize the benefit of
antibiotic treatment while minimizing harm both to individual
persons and to communities.

Background
Improving antibiotic prescribing in all health care settings
is critical to combating antibiotic-resistant bacteria (7).
Approximately 60% of U.S. antibiotic expenditures for
humans are related to care received in outpatient settings (8).
In other developed countries, approximately 80%–90% of
antibiotic use occurs among outpatients (9,10). During 2013
in the United States, approximately 269 million antibiotic
prescriptions were dispensed from outpatient pharmacies
(11). Approximately 20% of pediatric visits (12) and 10%
of adult visits (3) in outpatient settings result in an antibiotic
prescription. Complications from antibiotics range from
common side effects such as rashes and diarrhea to less common
adverse events such as severe allergic reactions (13). These
adverse drug events lead to an estimated 143,000 emergency
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department visits annually and contribute to excess use of
health care resources (13). Antibiotic treatment is the most
important risk factor for Clostridium difficile infection (14).
In 2011, an estimated 453,000 cases of C. difficile infection
occurred in the United States, approximately one third of
which were community-associated infections (i.e., occurred
in patients with no recent overnight stay in a health care
facility) (15). As much as 35% of adult and 70% of pediatric
C. difficile infections are community associated (15,16). One
study estimated that a 10% reduction in overall outpatient
antibiotic prescribing could reduce community-associated
C. difficile infections by 17% (17). By reducing unnecessary
antibiotic prescribing (18–20), antibiotic stewardship can
prevent avoidable adverse events resulting from antibiotics.
In 2014 and 2015, respectively, CDC released the Core
Elements of Hospital Antibiotic Stewardship Programs (21,22)
and the Core Elements of Antibiotic Stewardship for Nursing
Homes (23). This 2016 report, Core Elements of Outpatient
Antibiotic Stewardship, provides guidance for antibiotic
stewardship in outpatient settings and is applicable to any

entity interested in improving outpatient antibiotic prescribing
and use. The intended audiences for this guidance include
clinicians (e.g., physicians, dentists, nurse practitioners, and
physician assistants) and clinic leaders in primary care, medical
and surgical specialties, emergency departments, retail health
and urgent care settings, and dentistry, as well as community
pharmacists, other health care professionals, hospital clinics,
outpatient facilities, and health care systems involved in
outpatient care (Box 1).
Leaders of organizations of any size and within any medical
specialty, from single-provider clinics to large health care
systems, are encouraged to commit to optimizing antibiotic
prescribing and patient safety; implement at least one action
in the form of a policy or practice to improve antibiotic
prescribing; track and regularly report antibiotic prescribing
practices to clinicians or enable clinician self-assessment on
antibiotic prescribing; educate clinicians and patients on
appropriate antibiotic prescribing; and ensure access to expertise
on antibiotic prescribing. Before implementing antibiotic
stewardship interventions, clinicians and outpatient clinic and

BOX 1. Entities that are intended audiences for Core Elements of Outpatient Antibiotic Stewardship

Entities that are intended audiences for this report are outpatient health care professionals and leaders of their respective clinics,
departments, facilities, and health care systems.
• Primary care clinics and clinicians: These clinics and clinicians prescribe approximately half of all outpatient antibiotics
in the United States.* This includes clinicians specializing in family practice, pediatrics, and internal medicine, all of whom
treat a wide variety of patients and conditions that might benefit from antibiotic treatment.
• Outpatient specialty and subspecialty clinics and clinicians: These clinics and clinicians focus on treatment and
management of patients with specialized medical conditions that sometimes benefit from antibiotic therapy. These
specialties clinics include gastroenterology, dermatology, urology, obstetrics, otolaryngology, and others.
• Emergency departments (EDs) and emergency medicine clinicians: EDs and emergency medicine clinicians are
positioned between acute care hospitals and the community and encounter unique challenges, including lack of continuity
of care and higher concentration of high-acuity patients, as well as unique opportunities for stewardship interventions,
such as greater clinician access to diagnostic resources and the expertise of pharmacists and consultants.
• Retail health clinics and clinicians: These clinics and clinicians provide treatment for routine conditions in retail stores
or pharmacies and represent a growing category of health care delivery in the United States.
• Urgent care clinics and clinicians: These clinics and clinicians specialize in treating patients who might need immediate
attention or need to be seen after hours but might not need to be seen in EDs.
• Dental clinics and dentists: Dental clinics and dentists use antibiotics as prophylaxis before some dental procedures and
for treatment of dental infections.
• Nurse practitioners and physician assistants: These clinicians work in every medical specialty and subspecialty involved
in antibiotic prescribing and should be included in antibiotic stewardship efforts.
• Health care systems: Health care systems plan, deliver, and promote health care services and often involve a network of
primary and specialty outpatient clinics, urgent care centers, EDs, acute care hospitals, and other facilities that provide
health care services. Health care systems can use existing antibiotic stewardship programs or develop new ones to promote
appropriate antibiotic prescribing practices in their outpatient facilities as well as across the system.
* Source: CDC. Outpatient antibiotic prescriptions—United States, 2013. Atlanta, GA: US Department of Health and Human Services, CDC; 2013. http://
www.cdc.gov/getsmart/community/pdfs/annual-reportsummary_2013.pdf
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health system leaders can identify opportunities to improve
antibiotic prescribing. These opportunities include identifying
high-priority conditions for intervention, identifying barriers
that lead to deviation from best practices, and establishing
standards for antibiotic prescribing based on evidencebased diagnostic criteria and treatment recommendations
(Box 2). High-priority conditions are conditions for which
clinicians commonly deviate from best practices for antibiotic
prescribing and include conditions for which antibiotics

are overprescribed, underprescribed, or misprescribed with
the wrong antibiotic agent, dose, or duration. Barriers to
prescribing antibiotics appropriately might include clinician
knowledge gaps about best practices and clinical practice
guidelines, clinician perception of patient expectations for
antibiotics, perceived pressure to see patients quickly, or
clinician concerns about decreased patient satisfaction with
clinical visits when antibiotics are not prescribed. Standards for
antibiotic prescribing can be based on national clinical practice

BOX 2. Initial steps for antibiotic stewardship: recognize opportunities to improve antibiotic prescribing practices by identifying high-priority
conditions, identifying barriers to improving antibiotic prescribing, and establishing standards for antibiotic prescribing

Identify one or more high-priority conditions for intervention.
High-priority conditions are conditions for which clinicians commonly deviate from best practices for antibiotic prescribing
and include conditions for which antibiotics are overprescribed, underprescribed, or misprescribed with the wrong antibiotic
agent, dose, or duration.
Examples of types of high-priority conditions for improving antibiotic prescribing include:
• conditions for which antibiotics are overprescribed, such as conditions for which antibiotics are not indicated (e.g., acute
bronchitis, nonspecific upper respiratory infection, or viral pharyngitis).*
• conditions for which antibiotics might be appropriate but are overdiagnosed, such as a condition that is diagnosed without
fulfilling the diagnostic criteria (e.g., diagnosing streptococcal pharyngitis and prescribing antibiotics without testing for
group A Streptococcus).†
• conditions for which antibiotics might be indicated but for which the wrong agent, dose, or duration often is selected,
such as selecting an antibiotic that is not recommended (e.g., selecting azithromycin rather than amoxicillin or amoxicillin/
clavulanate for acute uncomplicated bacterial sinusitis).§
• conditions for which watchful waiting or delayed prescribing is appropriate but underused (e.g., acute otitis media or
acute uncomplicated sinusitis).¶
• conditions for which antibiotics are underused or the need for timely antibiotics is not recognized (e.g., missed diagnoses
of sexually transmitted diseases or severe bacterial infections such as sepsis).
Identify barriers that lead to deviation from best practices.
These might include clinician knowledge gaps about best practices and clinical practice guidelines, clinician perception of
patient expectations for antibiotics, perceived pressure to see patients quickly, or clinician concerns about decreased patient
satisfaction with clinical visits when antibiotics are not prescribed.
Establish standards for antibiotic prescribing.
This might include implementation of national clinical practice guidelines and, if applicable, developing facility- or systemspecific clinical practice guidelines to establish clear expectations for appropriate antibiotic prescribing.
* Sources: Shulman ST, Bisno AL, Clegg HW, et al. Clinical practice guideline for the diagnosis and management of group A streptococcal pharyngitis: 2012
update by the Infectious Diseases Society of America. Clin Infect Dis 2012;55:1279–82; Harris AM, Hicks LA, Qaseem A; High Value Care Task Force of the
American College of Physicians; CDC. Appropriate antibiotic use for acute respiratory tract infection in adults: advice for high-value care from the American
College of Physicians and the Centers for Disease Control and Prevention. Ann Intern Med 2016;164:425–34; and Hersh AL, Jackson MA, Hicks LA; American
Academy of Pediatrics Committee on Infectious Diseases. Principles of judicious antibiotic prescribing for upper respiratory tract infections in pediatrics.
Pediatrics 2013;132:1146–54.
† Source: Shulman ST, Bisno AL, Clegg HW, et al. Clinical practice guideline for the diagnosis and management of group A streptococcal pharyngitis: 2012
update by the Infectious Diseases Society of America. Clin Infect Dis 2012;55:1279–82.
§ Sources: Chow AW, Benninger MS, Brook I, et al; Infectious Diseases Society of America. IDSA clinical practice guideline for acute bacterial rhinosinusitis in
children and adults. Clin Infect Dis 2012;54:e72–112; Wald ER, Applegate KE, Bordley C, et al; American Academy of Pediatrics. Clinical practice guideline
for the diagnosis and management of acute bacterial sinusitis in children aged 1 to 18 years. Pediatrics 2013;132:e262–80; and Rosenfeld RM, Piccirillo JF,
Chandrasekhar SS, et al. Clinical practice guideline (update): adult sinusitis executive summary. Otolaryngol Head Neck Surg 2015;152:598–609.
¶ Sources: Lieberthal AS, Carroll AE, Chonmaitree T, et al. The diagnosis and management of acute otitis media. Pediatrics 2013;131:e964–99; Wald ER,
Applegate KE, Bordley C, et al; American Academy of Pediatrics. Clinical practice guideline for the diagnosis and management of acute bacterial sinusitis in
children aged 1 to 18 years. Pediatrics 2013;132:e262–80; and Rosenfeld RM, Piccirillo JF, Chandrasekhar SS, et al. Clinical practice guideline (update): adult
sinusitis executive summary. Otolaryngol Head Neck Surg 2015;152:598–609.
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guidelines by national health care professional societies such
as the American Academy of Pediatrics, the American College
of Physicians, or the Infectious Diseases Society of America
or, if applicable, can be based on facility- or system-specific
clinical practice guidelines. A summary of current national
clinical practice guidelines for common outpatient infections
in children and adults is available at http://www.cdc.gov/
getsmart/community/for-hcp/outpatient-hcp/index.html.
Clinicians and clinic leaders can collaborate with relevant
partners in the broader health care community to facilitate
outpatient antibiotic stewardship (Box 3). To improve
antibiotic prescribing, clinic leaders can implement effective
strategies to modify prescribing behaviors and align them
with evidence-based recommendations for diagnosis and
management (1). Clinicians can expect outpatient antibiotic
stewardship to improve the quality of patient care, slow the
development of community antibiotic resistance, and reduce
avoidable adverse drug events caused by unnecessary use of
antibiotics (24,25).

Methods
CDC’s Core Elements of Outpatient Antibiotic Stewardship
were developed through a combination of consolidating
evidence-based antibiotic stewardship practices and building
on or adapting known best practices for antibiotic stewardship
across other clinical settings, such as the core elements outlined
for hospitals (21,22) and nursing homes (23). A narrative
review of evidence on outpatient antibiotic stewardship
interventions, policies, and practices through May 2016 was
conducted. A systematic review was not conducted because
at least five systematic reviews on outpatient stewardship
interventions have been performed since 2005 (24–28), of
which the two most recent were published in 2015 and 2016
(24,25). The narrative review included the five systematic
reviews (24–28), articles found through in-text citations, and
new articles from a supplemental search of articles published
during October 2015–May 2016. Information from selected
citations included in the systematic reviews also was considered
if it had not been specified previously in the systematic review.
The supplemental search of PubMed identified Englishlanguage articles only published during October 2015–May
2016 with the following search terms: “antibiotic stewardship”
or “antibiotic prescribing” or “antibiotic prescriptions” or
“antimicrobial stewardship” or (“antibiotic” and “stewardship”)
or (“antimicrobial” and “stewardship”). Articles identified
through these methods were prioritized and included on the
basis of relevance to outpatient antibiotic stewardship, defined
as having 1) clearly stated study objectives to identify factors
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affecting outpatient antibiotic prescribing or to assess one
or more outpatient antibiotic stewardship interventions,
2) been performed in outpatient settings similar to those
common in the United States (e.g., study settings in
which patients access antibiotics through prescriptions
written by a clinician), 3) effectively reported outcomes
related to antibiotic stewardship, 4) enrolled subjects with
outpatient infections common in the United States, or
5) been previously cited as archetypal studies for stewardship
interventions (http://www.cdc.gov/getsmart/community/
improving-prescribing/interventions/index.html); included
studies are available online at https://stacks.cdc.gov/view/
cdc/41536). When no peer-reviewed evidence was available,
expert opinion was substituted.
CDC identified subject-matter experts in outpatient
antibiotic stewardship research, implementation, policy,
and practice on the basis of peer-reviewed publications with
representation from important outpatient specialties. Subjectmatter experts were identified with expertise in pediatrics,
internal medicine, family medicine, emergency medicine,
infectious diseases, and pharmacy. CDC provided eight
subject-matter experts with a draft of the core elements in April
2016. Subject-matter experts were asked for specific feedback
on the feasibility, acceptability, recommended supplementary
materials, and potential for the core elements to promote
effective and meaningful improvements in outpatient antibiotic
prescribing. In addition to written feedback via electronic
correspondence, a 1-hour group teleconference was offered
to all subject-matter experts, during which verbal feedback
from each person was collected. CDC revised and refined the
core elements using individual feedback received from the
subject-matter experts.

Core Elements of Outpatient
Antibiotic Stewardship
The Core Elements of Outpatient Antibiotic Stewardship follow
and are summarized in a clinician checklist (Figure 1) and a
facility checklist (Figure 2):
• Commitment: Demonstrate dedication to and
accountability for optimizing antibiotic prescribing and
patient safety.
• Action for policy and practice: Implement at least one
policy or practice to improve antibiotic prescribing, assess
whether it is working, and modify as needed.
• Tracking and reporting: Monitor antibiotic prescribing
practices and offer regular feedback to clinicians, or
have clinicians assess their own antibiotic prescribing
practices themselves.

US Department of Health and Human Services/Centers for Disease Control and Prevention
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BOX 3. Potential partners for outpatient antibiotic stewardship activities

• Acute care hospitals: Acute care hospitals are a critical component of the continuum of care and often share patients with
outpatient clinics. Information sharing between outpatient facilities and acute care hospitals is necessary to monitor local patterns
of antibiotic resistance, minimize duplicative testing, facilitate proper patient transition across different care settings, and
collaborate on quality improvement initiatives. In addition, hospital-based antibiotic stewardship programs might be a resource
for expertise in outpatient antibiotic stewardship initiatives.
• Long-term care facilities: Long-term care facilities provide various services, such as medical and personal care, to patients who
are unable to manage independently in the community. Long-term care facilities include rehabilitation facilities, nursing homes,
and long-term acute care facilities. Residents of long-term care facilities also are often treated by outpatient clinicians, including
medical specialists. Thus, communication between outpatient clinicians and long-term care facilities is critical to antibiotic
stewardship efforts.
• State and local health departments: State and local health departments play a crucial role in promoting outpatient antibiotic
stewardship by sharing educational resources, connecting local stakeholders and coalitions, designating staff members to improve
coordination within and across health care facilities, tracking and reporting local antibiotic resistance threats, and promoting
infection prevention and vaccinations.
• Health plans and payers (health insurance companies): Health plans and payers can be a crucial source of data for
clinician performance on quality measures for appropriate prescribing, including the Healthcare Effectiveness Data and
Information Set (HEDIS) measures. In addition, health plans can provide incentives for antibiotic stewardship through
quality-based payments.
• Health care professional societies: Health care professional societies provide an important network of health care
professionals and health care leaders to create and share clinical practice guidelines for diagnosis and management of
common conditions, provide continuing medical education opportunities for members, and bolster national, local, and
regional initiatives promoting appropriate antibiotic use.
• Community pharmacies and pharmacists: Community pharmacies and pharmacists are a trusted source of health care
information and provide patient recommendations for nonprescription medications to alleviate symptoms, facilitate
medication therapy management, screen patients for drug interactions and allergies, and educate patients regarding
appropriate antibiotic use and anticipated side effects. Pharmacies frequently are located near clinics in which patients
are seen for management of common infections.
• Local microbiologic laboratories: Local microbiologic laboratories can produce regional or local antibiograms (i.e.,
tables displaying selected antibiotic sensitivities of bacterial species identified from clinical specimens) relevant to the
setting of care, streamline testing and reporting of clinical samples, support rapid diagnostic testing, and provide expertise
for interpretation of microbiologic tests.
Other important partners in outpatient stewardship include academic institutions, health professional training programs,
information technology and electronic medical record software personnel, consumer advocacy groups, pharmaceutical companies,
and health sciences education programs.
• Education and expertise: Provide educational resources
to clinicians and patients on antibiotic prescribing, and
ensure access to needed expertise on optimizing
antibiotic prescribing.

Commitment
A commitment from all health care team members to
prescribe antibiotics appropriately and engage in antibiotic
stewardship is critical to improving antibiotic prescribing.
Every person involved in patient care, whether directly or
indirectly, can act as an antibiotic steward. Each clinician can

make the choice to be an effective antibiotic steward during
each patient encounter.
Clinicians can demonstrate commitment to appropriate
antibiotic prescribing by doing the following:
• Write and display public commitments in support of
antibiotic stewardship. For example, inappropriate
antibiotic prescriptions for acute respiratory infections
were reduced after clinicians displayed, in their examination
rooms, a poster showing a letter from the clinician to their
patients committing to prescribing antibiotics appropriately
(18). This approach also might facilitate patient
communication about appropriate antibiotic use.

US Department of Health and Human Services/Centers for Disease Control and Prevention

MMWR / November 11, 2016 / Vol. 65 / No. 6

5

Recommendations and Reports

FIGURE 1. Clinician checklist for core elements of outpatient antibiotic stewardship
CDC recommends that outpatient clinicians take steps to implement antibiotic stewardship activities. Use this checklist as a baseline assessment of policies and
practices that are in place. Then use the checklist to review progress in expanding stewardship activities on a regular basis (e.g., annually).
Commitment
1. Can you demonstrate dedication to and accountability for optimizing antibiotic prescribing and patient safety related to antibiotics?

 Yes  No

If yes, indicate which of the following are in place.
 Write and display public commitments in support of antibiotic stewardship.
Action
2. Have you implemented at least one practice to improve antibiotic prescribing?

 Yes  No

If yes, indicate which practices which you use. (Select all that apply.)
 Use evidence-based diagnostic criteria and treatment recommendations.
 Use delayed prescribing practices or watchful waiting, when appropriate.
Tracking and Reporting
3. Do you monitor at least one aspect of antibiotic prescribing?

 Yes  No

If yes, indicate which of the following are being tracked. (Select all that apply.)
 Self-evaluate antibiotic prescribing practices.
 Participate in continuing medical education and quality improvement activities to track and improve antibiotic prescribing.
Education and Expertise
4. Do you provide education to patients and seek out continuing education on antibiotic prescribing?

 Yes  No

If yes, indicate how you provide antibiotic stewardship education. (Select all that apply.)
 Use effective communications strategies to educate patients about when antibiotics are and are not needed.
 Educate about the potential harms of antibiotic treatment.
 Provide patient education materials.

FIGURE 2. Facility checklist for core elements of outpatient antibiotic stewardship
CDC recommends that outpatient care facilities take steps to implement antibiotic stewardship activities. Use this checklist as a baseline assessment of policies
and practices that are in place. Then use the checklist to review progress in expanding stewardship activities on a regular basis (e.g., annually).
Commitment
1. Can your facility demonstrate dedication to and accountability for optimizing antibiotic prescribing and patient safety related to antibiotics?

 Yes  No

If yes, indicate which of the following are in place. (Select all that apply.)
 Identify a single leader to direct antibiotic stewardship activities within a facility.
 Include antibiotic stewardship-related duties in position descriptions or job evaluation criteria.
 Communicate with all clinic staff members to set patient expectations.
Action
2. Has your facility implemented at least one policy or practice to improve antibiotic prescribing?

 Yes  No

If yes, indicate which interventions are in place. (Select all that apply.)
 Provide communications skills training for clinicians.
 Require explicit written justification in the medical record for nonrecommended antibiotic prescribing.
 Provide support for clinical decisions.
 Use call centers, nurse hotlines, or pharmacist consultations as triage systems to prevent unnecessary visits.
Tracking and Reporting
3. Does your facility monitor at least one aspect of antibiotic prescribing?

 Yes  No

If yes, indicate which of the following are being tracked. (Select all that apply.)
 Track and report antibiotic prescribing for one or more high-priority conditions.
 Track and report the percentage of all visits leading to antibiotic prescriptions.
 (If already tracking and reporting one of the above) Track and report, at the level of a health care system, complications of antibiotic use and
antibiotic resistance trends among common outpatient bacterial pathogens.
 Assess and share performance on quality measures and established reduction goals addressing appropriate antibiotic prescribing from health care
plans and payers.
Education and Expertise
4. Does your facility provide resources to clinicians and patients on evidence-based antibiotic prescribing?

 Yes  No

If yes, indicate how your facility provides antibiotic stewardship education. (Select all that apply.)
 Provide face-to-face educational training (academic detailing).
 Provide continuing education activities for clinicians.
 Ensure timely access to persons with expertise.
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Outpatient clinic and health care system leaders can commit
to promoting appropriate antibiotic prescribing by doing any
of the following:
• Identify a single leader to direct antibiotic stewardship
activities within a facility. Appointing a single leader who
is accountable to senior facility leaders is recommended
for hospital stewardship programs (21,22), and this
approach also might be beneficial in outpatient settings.
• Include antibiotic stewardship-related duties in
position descriptions or job evaluation criteria. These
duties can be listed for medical directors, nursing
leadership positions, and practice management personnel
and will help ensure staff members have sufficient time
and resources to devote to stewardship. Although evidence
in the outpatient settings is lacking, this type of leadership
support has been shown to be important for hospital
antibiotic stewardship programs (29).
• Communicate with all clinic staff members to set
patient expectations. Patient visits for acute illnesses
might or might not result in an antibiotic prescription.
All staff members in outpatient facilities, including
administrative staff members, medical assistants, nurses,
allied health professionals, and medical directors, can
improve antibiotic prescribing by using consistent
messages when communicating with patients about the
indications for antibiotics.

Action for Policy and Practice
Outpatient clinicians and clinic leaders can implement
policies and interventions to promote appropriate antibiotic
prescribing practices. A stepwise approach with achievable goals
can facilitate policy and practice changes and help clinicians
and staff members from feeling overwhelmed. As with all
quality improvement efforts, assessment and modification
of implemented policies and interventions are critical to
improving antibiotic prescribing practices. Prioritizing
interventions according to feasibility, acceptability, resource
commitment, and anticipated barriers to change is important.
Action is necessary to transform policy and practice into
measurable outcomes.
Clinicians can implement at least one of the following actions
to improve antibiotic prescribing:
• Use evidence-based diagnostic criteria and treatment
recommendations. When possible, these criteria and
recommendations should be based on national or local
clinical practice guidelines informed by local pathogen
susceptibilities. This can be accomplished by adhering to

recommendations from clinical practice guidelines for
common infections published by national professional
societies such as the American Academy of Pediatrics and
the Infectious Diseases Society of America (30–35).
• Use delayed prescribing practices or watchful waiting,
when appropriate. Delayed prescribing can be used for
patients with conditions that usually resolve without
treatment but who can benefit from antibiotics if the
conditions do not improve (e.g., acute uncomplicated
sinusitis or mild acute otitis media). Clinicians can apply
delayed prescribing practices by giving the patient or
parent a postdated prescription and providing instructions
to fill the prescription after a predetermined period or by
instructing the patient to call or return to collect a
prescription if symptoms worsen or do not improve
(36–40). Watchful waiting means providing symptomatic
relief with a clear plan for follow-up if infection symptoms
worsen or do not improve. Watchful waiting and delayed
antibiotic prescriptions are evidence-based approaches that
can safely decrease antibiotic use when used in accordance
with clinical practice guidelines (41–44).
Outpatient clinic and health care system leaders can take
at least one of the following actions to improve antibiotic
prescribing based on established standards or national clinical
practice guidelines:
• Provide communications skills training for clinicians.
Communications skills training can be used to promote
strategies to address patient concerns regarding prognosis,
benefits, and harms of antibiotic treatment; management
of self-limiting conditions; and clinician concerns
regarding managing patient expectations for antibiotics
during a clinical visit (45,46).
• Require explicit written justification in the medical
record for nonrecommended antibiotic prescribing.
This technique has reduced inappropriate prescribing by
holding clinicians accountable in the medical record for
their decisions (19).
• Provide support for clinical decisions. Clinical decision
support, which provides specific information in electronic
or print form during the typical workflow, can facilitate
accurate diagnoses and effective management of common
conditions (e.g., discouraging antibiotic prescribing for
acute bronchitis in healthy adults) (47–52).
• Use call centers, nurse hotlines, or pharmacist
consultations as triage systems to prevent unnecessary
visits. These resources can be used to reduce unnecessary
visits for conditions that do not require a clinic visit (53),
such as a common cold.
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Tracking and Reporting
Tracking and reporting clinician antibiotic prescribing, also
called audit and feedback, can guide changes in practice and be
used to assess progress in improving antibiotic prescribing. When
setting up tracking and reporting systems, decisions need to be
made about the level at which to track and report (i.e., at the
individual clinician level or at the facility level), which outcomes
to track and report, and how to obtain the data for tracking and
reporting. Sources of data might include automatic electronic
medical record extraction, manual periodic chart reviews,
or performance data on existing quality measures related to
outpatient antibiotic prescribing (e.g., Healthcare Effectiveness
Data and Information Set [HEDIS] measures). Analysis can
occur at the individual clinician level or at the facility level (i.e.,
aggregate of all clinician antibiotic prescriptions). The preferred
approach, when possible, is to track antibiotic prescribing at the
individual clinician level. Individualized feedback provided to
clinicians on antibiotic prescribing is an effective way to promote
adherence to evidence-based guidelines (20,54–56). Effective
feedback interventions have included comparison of clinicians’
performance with that of their peers (20), particularly with peers
who perform in the top 10% on quality measures or in adherence
to evidence-based guidelines (i.e., top-performing peers) (19). In
turn, feedback from clinicians about stewardship interventions
can help guide modifications to maximize the impact and
improve the acceptability of stewardship interventions (57).
In addition, a study that informed certain clinicians that they
prescribed more antibiotics than 80% of their peers also resulted
in reductions in overall antibiotic prescribing (58).
Tracking and reporting for identified high-priority conditions
can be used to assess whether an antibiotic was appropriate for
the assigned diagnosis, whether the diagnostic criteria were met
before assigning an antibiotic-appropriate diagnosis, whether
the selected antibiotic was the recommended agent, and whether
the dose and duration were correct. Outpatient clinicians and
clinic or health care system leaders can select outcomes to
track and report on the basis of identified opportunities for
improvement in their practice or clinics. Systems can track
high-priority conditions identified as opportunities to improve
clinician adherence to best practices and clinical practice
guidelines for antibiotic prescribing (Box 2). For example,
acute bronchitis is a common condition for which antibiotics
are not recommended in national clinical practice guidelines,
yet antibiotics are commonly prescribed (59,60). Therefore,
leaders might choose to provide feedback on the percentage
of acute bronchitis visits in which a clinician prescribed an
antibiotic and include comparisons with their peers’ prescribing
percentages for acute bronchitis. This paired tracking and
reporting approach for selected high-priority conditions has
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reduced inappropriate antibiotic prescribing and improved
antibiotic selection (19,20).
Systems also can track the percentage of visits for which an
individual clinician prescribes antibiotics (e.g., number of all
antibiotics prescribed for all diagnoses by a clinician divided by
the total number of visits for all diagnoses for that clinician).
Providing clinicians with these individualized percentages in
comparison with their peers has reduced antibiotic prescribing
(58) and can help minimize the influence of differences in
clinicians’ diagnostic coding practices. A practice known
as diagnosis shifting occurs when a clinician manipulates a
diagnostic code to justify prescribing an antibiotic; for example,
a clinician might record the code for pneumonia (which
requires an antibiotic) when a patient has acute bronchitis
(which does not require an antibiotic). Diagnosis shifting can
be missed when tracking and reporting only one high-priority
condition (e.g., only acute bronchitis), whereas tracking the
percentage of all visits leading to antibiotic prescriptions is
not affected by diagnosis shifting. However, when comparing
metrics for antibiotic stewardship, the comparability of the
clinicians’ patient populations should be considered because
clinicians might treat patients with different underlying
needs for antibiotics (e.g., a clinician who cares for a higher
percentage of patients with immunosuppression than other
clinicians in their clinic).
Certain health care systems also might be able to track and
report the complications of antibiotic use (e.g., C. difficile
infections, drug interactions, and adverse drug events) and
antibiotic resistance trends among common outpatient
bacterial pathogens (24). At the individual or clinic level,
smaller sample sizes might make these measures less reliable
or useful. In these cases, investigating C. difficile infections to
assess for possible links to previous ambulatory care visits and
antibiotic prescriptions might be used as a marker for possible
adverse drug events.
Both clinicians and clinic leaders can be involved in
antibiotic stewardship. Clinicians can track and report their
own antibiotic prescribing practices by doing at least one of
the following:
• Self-evaluate antibiotic prescribing practices. Clinicians
can use self-evaluations to align their antibiotic prescribing
practices with updated evidence-based recommendations
and clinical practice guidelines.
• Participate in continuing medical education and
quality improvement activities to track and improve
antibiotic prescribing. Activities can be tailored by
clinical specialty if conducted through health professional
organizations and also might be used to meet licensure
and other education and quality improvement requirements.
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Outpatient clinic or health care system leaders can do at
least one of the following:
• Implement at least one antibiotic prescribing tracking
and reporting system. Outcomes to be tracked can
include high-priority conditions that have been identified
as opportunities for improvement in that clinic, the
percentage of all visits leading to antibiotic prescriptions,
and, for health systems, complications of antibiotic use
and antibiotic resistance trends (if antibiotic prescribing
outcomes are already being tracked). Outcomes can be
tracked and reported by individual clinicians (which is
preferred) and by facilities.
• Assess and share performance on quality measures and
established reduction goals addressing appropriate
antibiotic prescribing from health care plans and payers.
The National Strategy for Combating Antibiotic-Resistant
Bacteria aims to reduce inappropriate antibiotic use by 50%
for monitored conditions in outpatient settings by 2020
(61). Current HEDIS measures include quality measures
for appropriate testing for children with pharyngitis,
appropriate treatment for children with upper respiratory
infections (i.e., avoidance of antibiotics), and avoidance of
antibiotic treatment in adults with acute bronchitis (62).

Education and Expertise
Education on appropriate antibiotic use can involve patients
and clinicians. Education for patients and family members
can improve health literacy and augment efforts to improve
antibiotic use. Education for clinicians and clinic staff
members can reinforce appropriate antibiotic prescribing and
improve the quality of care (56,63,64). Deficits in clinician
knowledge are seldom the only barrier to prescribing antibiotics
appropriately in the outpatient setting. Effective clinician
education often includes reviewing guidelines for appropriate
antibiotic prescribing while also addressing the psychosocial
pressures that influence antibiotic prescribing practices of
clinicians (e.g., clinicians’ concerns about patient satisfaction).
Access to colleagues and consultants with expertise (e.g.,
pharmacists and specialists) also is a valuable resource for
improving antibiotic prescribing.
Clinicians can educate patients and families about
appropriate antibiotic use by doing at least one of the following:
• Use effective communications strategies to educate
patients about when antibiotics are and are not needed.
For example, patients should be informed that antibiotic
treatment for viral infections provides no benefit and thus
should not be used for viral infections. Patients also should
be informed that certain bacterial infections (e.g., mild
ear and sinus infections) might improve without

antibiotics. Explanations of when antibiotics are not
needed can be combined with recommendations for
symptom management; this combination of messages has
been associated with visit satisfaction (65). In addition,
providing recommendations for when to seek medical care
if patients worsen or do not improve (i.e., a contingency
plan) has been associated with higher visit satisfaction
scores among patients who expected but were not
prescribed antibiotics (66).
• Educate patients about the potential harms of antibiotic
treatment. Potential harms might include common and
sometimes serious side effects of antibiotics, including
nausea, abdominal pain, diarrhea, C. difficile infection,
allergic reactions, and other serious reactions. Parents of
young children, in particular, want to be informed about
possible adverse events associated with antibiotics (67). In
addition, increasing evidence suggests antibiotic use in
infancy and childhood is linked with allergic, infectious,
and autoimmune diseases, likely through disturbing the
microbiota (i.e., microorganisms within and on the human
body) (68).
• Provide patient education materials. These materials
might include information on appropriate antibiotic use,
potential adverse drug events from antibiotics, and
available resources regarding symptomatic relief for
common infections. Educational materials on management
of common infections are available online from CDC
(http://www.cdc.gov/getsmart).
Outpatient clinic and health care system leaders can provide
education to clinicians and ensure access to expertise by doing
at least one of the following:
• Provide face-to-face educational training (academic
detailing). This training can be provided by peers,
colleagues, or opinion leaders, including other clinicians
and pharmacists, and uses reinforcement techniques and
peer-to-peer comparisons to facilitate changes in antibiotic
prescribing practices (69–71).
• Provide continuing education activities for clinicians.
Relevant continuing education activities include those
that address appropriate antibiotic prescribing, adverse
drug events, and communication strategies about
appropriate antibiotic prescribing that can improve
patient satisfaction. In particular, communications
training in which clinicians were taught to assess patient
expectations, discuss the risks and benefits of antibiotic
treatment, provide recommendations for when to seek
medical care if worsening or not improving (a contingency
plan), and assess the patient’s understanding of the
communicated information led to sustained decreases in
inappropriate antibiotic prescribing (46,72).
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• Ensure timely access to persons with expertise. Persons
with expertise might include pharmacists or medical and
surgical consultants who can assist clinicians in improving
antibiotic prescribing for patients with conditions
requiring specialty care. For example, in hospitals,
pharmacists with infectious disease training have been
effective and important members of antibiotic stewardship
programs, and in hospital stewardship programs these
types of pharmacists have been associated with improved
patient outcomes and overall cost savings for the hospital
(73). The expertise needed might differ among outpatient
facilities and can be determined by each facility.

Future Directions
The Core Elements of Outpatient Antibiotic Stewardship provides
a framework for improving antibiotic prescribing. Expanding
horizons for outpatient health care delivery, such as outpatient
parenteral antibiotic therapy, telemedicine and telehealth, and
urgent care and retail clinics, might require unique stewardship
approaches. Several studies have been published that show the
benefit of antibiotic stewardship interventions in traditional
primary care clinics (18,38,42). Additional implementation
research is needed to determine which outpatient stewardship
interventions work best in different outpatient settings,
effective strategies to implement interventions, and sustainable
approaches to outpatient stewardship.
Acute respiratory tract infections have been a focus of outpatient
stewardship because these are the most common conditions
leading to antibiotic treatment. However, additional efforts are
needed to optimize stewardship efforts for other situations and
syndromes that commonly lead to antibiotic use in the outpatient
setting, including ambulatory procedures, dental prophylaxis,
genitourinary infections, acne and other skin and soft tissue
conditions, and chronic obstructive pulmonary disease.

Conclusion
Although the core elements provide a framework for
outpatient antibiotic stewardship, implementing the
elements requires a thoughtful and consistent effort to
achieve desired outcomes. This includes developing strategies
and preparing individuals, facilities, or organizations for
change; developing and testing stewardship interventions;
identifying and addressing barriers to change; and evaluating
progress toward stated goals. Outpatient settings remain
a crucial component of antibiotic stewardship in the
United States. Establishing effective antibiotic stewardship
interventions can protect patients and optimize clinical
outcomes in outpatient health care settings.
10
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