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Introduction

Although contemporary healthcare has evolved from predomi-
nantly hospital-based practice to ambulatory settings, most
antimicrobial stewardship program (ASP) efforts remains in the
hospital.! While 80-90% of antibiotic prescribing occurs in
ambulatory settings, only 7% of surveyed United States organ-
izations have an ambulatory ASP and 18% report a single effective
stewardship outcome."? Challenges for ambulatory ASPs relate to
varied resource allocation, a lack of established practice models,
competing ambulatory prescribers priorities, ineffective commu-
nication strategies, and lack of incentive to prioritize ASP
initiatives.>*

While “success” in stewardship interventions can be clearly
defined based on outcomes, a “failure” is more ambiguous, often
felt by the team before outcomes are analyzed. Unfortunately,
medical literature favors publications of “success”, leading
colleagues to fail in silence or stumble on the same pitfalls as
others due to inexperience.” We describe three key strategic
directions we wish we knew when establishing an ambulatory ASP
at our urban health system across southeast Michigan, and how
learning from our previous failures contributed toward eventual
progress in program development (Figure 1).

Getting the right structure in place

A key component to a successful ambulatory ASP is ensuring a
structure sustainable for developing and measuring interventions.
The three main prerequisites to developing our program included:
creation of an engaged multi-disciplinary team, development of
internal guidelines, and setting a realistic program pace to account
for competing member priorities. Our current ambulatory ASP is
co-chaired by an infectious disease (ID) pharmacist, an ID
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physician, and a family medicine (FM) physician. This leadership
approach creates complimentary experience between traditional
ASP leaders with a boots-on-ground ambulatory provider who
treats patients with common outpatient infections and is fluent in
unique workflow challenges foreign to traditionally hospital-based
personnel. This leadership triad differs from current recommen-
dations! but allows outpatient providers to be more receptive to
ASP interventions or feedback. Our team also includes represen-
tation from urgent care, primary care, virtual care, ambulatory
pharmacists, information technologists, and payor relations
specialists, functioning like an inpatient ASP. The program meets
on an every-other-month basis to achieve continued momentum
while accounting for competing clinical priorities for providers.
Once the multi-disciplinary team was established, the develop-
ment of internal syndrome-specific infection guidelines was
determined to be a priority and used as a benchmark to identify
outlier prescribing. Based on committee feedback, a direct link to
the guideline was incorporated into the electronic health record
(EHR) to improve accessibility and boosting the guideline click
rate. Finally, an ambulatory ASP ideally has designated analyst
support to track antibiotic prescribing and guideline adherence.

Optimize clinical decision support interventions through
end-user workflow

Some of the most impactful antimicrobial stewardship interven-
tions involve leveraging the EHR to improve antibiotic decision-
making.® These can include development of smart antibiotic order
sets or EHR alerts. Generally, these interventions should be active
and follow best practices outlined by Smith and colleagues, with
emphasis on understanding end-user workflow and their
interaction with the EHR enhancement.® Without these consid-
erations, EHR enhancements result in little to no change.
Additionally, the ambulatory ASP should gather stakeholder
feedback on EHR enhancement design or shadow the end-user to
develop a more effective (and utilized) intervention.

Our ambulatory ASP has several examples of EHR enhance-
ments that did not change prescribing due to their passive
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GETTING THE RIGHT
STRUCTURE IN PLACE

Figure 1. Suggested ambulatory antimicrobial
stewardship directions with detailed activities to
support program progress.

approach or lack of workflow optimization. We developed
indication-based antibiotic order sentence (AOS) prescriptions
that contain pre-populated dose and durations for respiratory,
urinary, and skin/soft tissue infections in the Emergency
Department EHR with the intent to improve antibiotic ordering
efficiency and optimization.” After provider education, AOS
implementation yielded mild improvements to optimal antibiotic
prescribing (8% vs. 23%, P < 0.001).” The subsequent implemen-
tation of AOS within our primary care network resulted in
different results than anticipated, where no statistical differences in
optimal prescribing were observed between the pre- and post-AOS
groups (25% vs. 29%, P=0.871). As we investigated potential
explanations, we hypothesized that provider-saved preference lists
that help facilitate antibiotic ordering may have contributed.
To address this, the ambulatory ASP voted to remove provider-
saved preference lists for fluoroquinolone antibiotics and re-
evaluated prescribing data for lower respiratory-tract and urinary-
tract infections in ambulatory clinics as a pilot approach. Still, there
were no differences in optimal fluoroquinolone prescribing before
and after the removal of preference lists (39% vs. 48%, P = 0.22).

Future EHR interventions should be active, forward-facing to
the prescriber, and persuasive at the time of antibiotic ordering.
A recent successful example includes implementation of an
outpatient EHR alert for Clostridioides difficile infection after
national guideline changes. The alert suggested oral vancomycin
when prescribers selected metronidazole, which was associated
with improved guideline-concordant antibiotic prescribing
(72% vs. 91%; P = 0.001).8

Prioritize incentivized stewardship metrics

A lack of antibiotic prescribing accountability and performance
metrics are significant barriers to ambulatory ASPs. When
considering program goals, we recommend leveraging existing
pay-for-performance measures, such as Healthcare Effectiveness
Data and Information Set (HEDIS®) measures, for specific
outpatient infections.’> Other performance incentives may exist
depending on the institution and resources, but ambulatory ASPs
should develop relationships with their affiliated payor relations
leaders for an individualized approach to HEDIS® measure
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+ Prioritize interventions that are incentivized and thus important to both
stakeholders and primary care leadership (i.e., HEDIS® measures).

+ Leverage already-in-place systems to provide education (i.e.,
maintenance of certification and continuing medical education).

+ Create regularly updated dashboards to monitor prescribing trends,

particularly for incentivized stewardship metrics.

L AN DPOR « Interventions that leverage the EHR should be efficient
for the end user (e.g., avoid unnecessary steps or clicks).
RVI ® « Select interventions that are readily incorporated into the
= 1 T - normal workflow of the end-user.
U » « Use an active intervention that offers an alternative rather
OR 0 than passive education alone.

* Multi-disciplinary team co-led with an ambulatory
provider leader.

+ Development of intemal guidelines to address
syndrome-specific infections.

+ Avoiding too frequent meetings due to competing

clinical priorities of stakeholders.

progress. Our program pivoted to develop HEDIS® measure
performance dashboards to monitor prescribing trends.
Additionally, we develop and share quarterly individualized
HEDIS® measure provider report cards to outlier prescribers with
individualized feedback on techniques to improve prescribing
(Figure 2).

An initial goal for our ambulatory ASP was to reduce antibiotic
durations for common infections. Although resources were
allocated to primary care provider education and EHR enhance-
ments, the interventions were ineffective. After these failures, our
contemporary practice is to prioritize incentivized performance
measures that are tangible to ambulatory provider leadership
until additional measures to support ambulatory ASP initiatives
(i.e., legislative change) are made.

Future directions for ambulatory ASPs

Future priorities for our ambulatory ASP include developing
successful interventions to promote antibiotic duration of therapy
across our health system. Unfortunately, approximately 35% of our
health system ambulatory antibiotic prescriptions do not have an
indication associated with them. Implementing changes to require
antibiotic indications represents a clear next step to optimizing
durations of therapy. Additionally, an audit of our outpatient
antibiotic prescribing data revealed sinusitis as a top indication
that results in an antibiotic prescription despite that most cases of
sinusitis are self-limited and not bacterial. Our ambulatory ASP
has partnered with an otolaryngologist champion to develop
meaningful interventions promoting sinusitis supportive care
instead of antibiotic therapy, which has been shown to decrease
prescribing in Veterans Affairs settings,” or early otolaryngologist
consultation.

Lastly, it is important for the ambulatory ASP to respond to the
needs of ambulatory providers when possible. For us, this meant
leveraging a locally developed incentive program for continuing
medical education so providers could receive maintenance of
certification for both direct and indirect reimbursement.
An interactive case-based platform was used where antimicrobial
stewardship cases focused on optimal testing and treatment of
pharyngitis and use of short-course antibiotic therapy. In addition,
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“Optimal URI Encounter”: an encounter where patients with a diagnosis of upper respiratory

infection (URI) that did not result in an antibiotic dispensing event.

Dr. X’s URI Prescribing

% URI visits without an
antibiotic given this quarter

# visits with URI
this quarter

Sub-Optimal URI Encounters, Timeframe

Lower is

Suggested Opportunities for Improvement

1. The most common cause of URI is self -limited
viral infections. Antibiotics are not indicated.

2. Consider symptom relief with cough
suppressants, anti-histamines, decongestants,
and a vaporizer or humidifier.

3. Use the “virusnotreat” dot phrase in your
After Visit Summary (AVS) and progress notes
for a script to help you talk to patients!

Visit our HFH Tier 1 Guidelines for more
information.

i You 38%
Clinic X [IEG_——— 13%
Aggregate
Similar Clinics I 10%
0% 10% 20% 30% 40%

Footnote: Antibiotic prescribing “report cards” are provided quarterly to the lowest 20% of
performers on a quarterly basis through a shared antimicrobial stewardship email address or the
electronic health record. Providers can access an analytics dashboard related to their HEDIS®
measure (i.e., AXR, URI, AAB, CWP)? prescribing which compares them to their peers or
affiliated clinic prescribing performance. Additionally, prescribers are able to compare their
prescribing to similar clinics within the health system primary care clinic network.

“Kudos” report cards are provided to the top 5% of performers, who are contacted by the

ambulatory antimicrobial stewardship program to share their prescribing best practices with
colleague prescribers within the health system primary care clinic network. Future analysis on

the impact of this approach is in process.

we responded to provider requests for dot phrases that include
“scripts” for avoiding treatment of viral infections and asympto-
matic bacteriuria.

The only real mistake is one from which we learn nothing.
Trial-and-error proved to be an effective method in development
of our ambulatory ASP where published literature is scarce. We
encourage other ambulatory ASPs, especially those from better-
resourced health systems, to share their own failures and methods
so we can be successful together.

Acknowledgments. The authors would like to thank the Mayo Clinic
Ambulatory Antimicrobial Stewardship program for their inspiration behind
the provider report cards template used in Figure 2 and their approval for the
use of this figure. The authors would also like to thank Doru Bali, MD; Eugene
Berezovsky, BS; William Campillo-Terrazas, PharmD, MPH; Susan L. Davis,
PharmD; John R. Craig, MD; Nathan A. Everson, PharmD; Linoj Samuel, PhD;
Geehan Suleyman, MD; Robert J. Tibbetts, PhD; Analise L. Johnson, MLIS; and
Lisa Vuong, PharmD, who have provided valuable support and guidance for the
Henry Ford Health ambulatory antimicrobial stewardship program.

Financial support. None.

Competing interests. None.

References

1. Sanchez GV, Fleming-Dutra KE, Roberts RM, Hicks LA. Core elements of

outpatient antibiotic stewardship. MMWR Recomm Rep. 2016;65:1-12.

https://doi.org/10.1017/ash.2025.187 Published online by Cambridge University Press

Figure 2. Example provider report card that
provides individualized feedback adapted from
Healthcare Effectiveness Data and Information
Set (HEDISe) measures.

. Eudy JL, Pallotta AM, Neuner EA, et al. Antimicrobial stewardship practice

in the ambulatory setting from a National Cohort. Open Forum Infect Dis.
2020;7:0faa513.

. Arena CJ, Veve MP, Fried ST, Ware F, Lee P, Shallal AB. Navigating

performance measures for ambulatory antimicrobial stewardship: a review of
HEDIS® and other metrics the steward should know. Antimicrob Steward
Healthc Epidemiol 2024;4:€217.

. Frost HM, Hersh AL, Hyun DY. Next steps in ambulatory stewardship. Infect

Dis Clin North Am. 2023;37(4):749-767.

. Huttner B, Harbarth S, Nathwani D; ESCMID Study Group for

Antibiotic Policies (ESGAP). Success stories of implementation of
antimicrobial stewardship: a narrative review. Clin Microbiol Infect. 2014;
20:954-962.

. Smith MR, Lee JJ, Holubar M, et al. Clinical decision support in the electronic

health record: a primer for antimicrobial stewards and infection preven-
tionists: work smarter so end users don’t work harder. Antimicrob Steward
Healthc Epidemiol 2024;4:€204.

. Vuong L, Kenney RM, Thomson JM, et al. Implementation of indication-

based antibiotic order sentences improves antibiotic use in emergency
departments. Am J Emerg Med. 2023;69:5-10.

. Wu T, Davis SL, Church B, Alangaden GJ, Kenney RM. Outcomes of clinical

decision support for outpatient management of Clostridioides difficile
infection. Infect Control Hosp Epidemiol. 2022;43:1345-1348.

. Madaras-Kelly K, Hostler C, Townsend M, et al. Impact of implementation of

the core elements of outpatient antibiotic stewardship within Veterans
health administration emergency departments and primary care clinics on
antibiotic prescribing and patient outcomes. Clin Infect Dis. 2021;73:
ell126-el134


https://doi.org/10.1017/ash.2025.187

	Things I wish I knew when implementing an ambulatory antimicrobial stewardship program at an urban health system: lessons learned and future directions
	Introduction
	Getting the right structure in place
	Optimize clinical decision support interventions through end-user workflow
	Prioritize incentivized stewardship metrics
	Future directions for ambulatory ASPs
	References


