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How to design and implement an outpatient 
antimicrobial stewardship programme

Abstract
Antimicrobial stewardship programmes in the outpa-
tient setting have recently become an area of focus 
in an effort to improve antimicrobial prescribing. The 
Centers for Disease Control and Prevention and The 
Joint Commission have recently addressed this concern 
and provided a framework for the implementation of an 
outpatient stewardship programme. This manuscript of-
fers detailed guidance on how to design and implement 
an outpatient antimicrobial stewardship programme 
and reviews the literature on current strategies. Chal-
lenges related to initiating and maintaining outpatient 
stewardship efforts are also discussed.
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antimicrobial-stewardship-a-focus-on-the-need-for- 
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Introduction
Antimicrobial stewardship is a key tool in optimizing 
antimicrobial prescribing. Whilst stewardship pro-
grammes can improve antimicrobial prescribing in 
both the acute and ambulatory care settings, the latter 
has only recently become an area of focus.1,2 In 2020, The 
Joint Commission (TJC) released the R3 Report Issue 23 
addressing antimicrobial stewardship in the outpatient 
setting.2 In addition, the Centers for Disease Control 
and Prevention (CDC) offer core elements of outpa-
tient antibiotic stewardship, augmenting their hospital 
antibiotic stewardship programme recommendations.1 
These reports offer a backbone for the implementation 
of outpatient stewardship programmes but challenges 
persist stemming from deep-rooted prescribing hab-
its and unique differences from the inpatient setting. 
Lack of dedicated personnel (including pharmacists), 
incomplete documentation (such as antibiotics not 
being matched with a diagnosis code) and insufficient 
tracking capabilities may make antimicrobial stew-
ardship programmes in the ambulatory care settings 
particularly challenging and dissimilar from inpatient 
antimicrobial stewardship.

Outpatient antimicrobial prescribing accounts for up 
to 95% of all antibiotics prescribed for human utilization 
globally.3 One study in the United Kingdom found that an 
average of 30.1% of adult patients registered with prima-
ry care practices were prescribed at least one antibiotic 
per year.4 In the United States in 2015, there were enough 
antibiotic courses dispensed to treat five out of every six 
people in the country.3

Outpatient antimicrobial stewardship programmes 
are still in the early phases of development across the 
healthcare continuum, and there is not a one-size-fits-
all approach regarding to implementation. The Society 
of Infectious Diseases Pharmacists describes potential 
metrics that can be used to assess the effectiveness of 
stewardship interventions.5 They also outline areas where 
pharmacists can play key roles within the outpatient 
stewardship setting.5 Antibiotic prescribing and guide-
line adherence are benchmarks worth tracking and re-
porting, but the attitudes towards prescribing antibiotics 
must also be addressed. A group recently discussed this 
issue via a qualitative survey with eight focus groups 
across four major cities in the United States to assess 
prescribers’ feelings towards antimicrobial resistance 
and the feasibility of outpatient stewardship.6 Common 

https://doi.org/10.7573/dic.2022-8-2
http://drugsincontext.com
https://www.drugsincontext.com/special_issues/antimicrobial-stewardship-a-focus-on-the-need-for-moderation
https://www.drugsincontext.com/special_issues/antimicrobial-stewardship-a-focus-on-the-need-for-moderation
https://www.drugsincontext.com/special_issues/antimicrobial-stewardship-a-focus-on-the-need-for-moderation
https://doi.org/10.7573/dic.2022-8-2


REVIEW � Outpatient stewardship drugsincontext.com

Drwiega EN, Griffith N, Herald F, Badowski ME. Drugs Context. 2023;12:2022-8-2. https://doi.org/10.7573/dic.2022-8-2� 2 of 12
ISSN: 1740-4398

themes included feelings that “antibiotic resistance is 
an issue, but not for my patients” as well as the feeling 
that antibiotic resistance is seen as less important than 
other public health issues faced by primary care provid-
ers such as opioid stewardship or obesity management. 
These attitudes surrounding antibiotic prescribing must 
not be ignored and are a key component of any stew-
ardship programme.

Described herein are common concepts that will help 
identify the individual needs of an institution to assist 
in the implementation process, while also focusing on 
the attitudes surrounding antibiotic prescribing. There 
is a continued need to address the public health threat 
posed by organisms with continually developing resist-
ance against antimicrobials not only in the acute but 
also in the ambulatory setting. The purpose of this re-
view is to detail a ‘how-to’ for the implementation of an 
outpatient stewardship programme through a stepwise 
approach (Figure 1).

This narrative review identified pertinent literature in 
the English language from January 1997 through March 
2022, using PubMed and bibliography review to gather 
information about outpatient antimicrobial stewardship 
in both the adult and paediatric settings.

Identifying champions
One of the first areas to consider when determining the 
steps to take in developing an outpatient antimicrobial 
stewardship programme is identifying champions who 
will help turn the programme from just an idea into re-
ality. An ideal outpatient stewardship committee would 
include a ‘champion’ physician and pharmacist, ideally 
those with infectious diseases training. It should also in-
clude nursing representation and infection control and 
microbiology personnel. Finally, a stewardship commit-
tee would not be successful without information tech-
nology, data/statistics and administration support to the 
team. In the setting of a health system with many clinics, 
a shared committee may be helpful.

Reported in the R3 report published by TJC entitled An-
timicrobial Stewardship in Ambulatory Health Care, the 
first requirement is identification of those responsible for 
stewardship activities.2 For this to happen efficiently and 
effectively, there should be buy-in from a champion with-
in the organization. The Agency for Healthcare Research 
and Quality suggests that this champion should be at the 
director level within the organization.7 Their role primari-
ly consists of building support within the institution and 
bringing awareness to the efforts being made to address 
antimicrobial prescribing. One other role this champion 

may play is in the identification of what resources are 
needed to create and support the programme. One 
of the key questions a champion may need to answer 
to get the programme up and running is the staff re-
quired. Greene et al. attempted to answer the question 
of how many full-time equivalents (FTE) are needed in 
stewardship-specific activities via summarizing litera-
ture and suggesting minimum staffing requirements.8 
Most of their efforts were focused on the inpatient set-
ting, concluding that, for every 250 patient beds, there 
should be 1 FTE of antimicrobial stewardship programme 
(ASP) support. By having this information ready for the 
programme champion to present to organization-
al leadership, stewardship activities can be framed for  
success before they have started. There is currently no 
available literature suggesting the FTE support necessary 
for a successful outpatient antimicrobial stewardship 
programme.

Tracking and reporting
Tracking and reporting comprise one of the four Core 
Elements of Outpatient Antibiotic Stewardship released 
by the CDC.1 This element is a useful step in identifying 
areas for improvement, evaluating current interven-
tions and providing feedback within current or planned 
programmes. Tracked items can include antimicrobial 
utilization, appropriateness of antibiotics by diagnosis, 
diagnostic criteria, dose and duration assessment, ad-
herence to guidelines, and impact of stewardship-spe-
cific interventions. The data collected can then be uti-
lized to report provider feedback and may also be useful 
to determine the acceptability of particular interven-
tions.1 Selecting what to analyse can be driven by the 
specific high priorities of the institution; this may require 
automatic electronic medical record extraction or man-
ual periodic chart reviews.1

Outcomes may be analysed on an individual provider 
level and/or as an aggregate of the facility as a whole; 
both strategies have unique benefits. Individualized 
feedback is preferred and may be beneficial in moti-
vating prescribers by seeing how they compare to their 
peers.1 This approach of tracking provider outcomes 
and reporting back on antibiotic prescribing practices 
for high-priority diseases has reduced inappropriate 
antibiotic prescribing in multiple cases.1,9,10 Another suc-
cessful strategy is to determine the number of antibiot-
ics prescribed by a single clinician in comparison to their 
total number of visits.1 Facility-wide data may be used 
to demonstrate the impact of antimicrobial stewardship 
interventions on a larger scale. Continued re-evaluation 
of needs is imperative and ongoing quality improvement 
to determine activities with greatest success is crucial.11
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Other ways in which antimicrobials can be evaluated are 
by tracking Clostridioides difficile infections or other an-
tibiotic-related adverse effects, drug–drug interactions, 
and facility-wide resistance patterns.1 Although less 
specific, these data can be utilized to pinpoint institu-
tion-level needs for improvement. Tracking data can not 
only identify success within an antimicrobial steward-
ship programme but can also be used to demonstrate 
achievements to leadership. For example, reducing  

C. difficile infection and multidrug-resistant organisms 
can impact hospitalizations, cost and mortality. Justify-
ing the benefits of antimicrobial stewardship can also 
garner the buy-in and support needed for additional 
dedicated personnel.

The CDC is not alone in this charge. In 2001, the Euro-
pean Surveillance of Antimicrobial Consumption was 
established to collect antibiotic use data internation-

Figure 1.  Steps to outpatient antimicrobial stewardship implementation.

Share Findings

Reports �ndings to physicians, antimicrobial stewardship commitee and leadership

Tracking and Reporting

Evaluate current interventions and provide feedback. Evaluations can include antimicrobial utilization, appropriateness of antibiotics by
diagnosis, diagnostic criteria, dose and durtion assessment, adherence to guidelines, and impact of stewardship-speci�c interventions

Stewardship Implementation

Implementation strategies may include prospective audit and feedback, personalized prescription feedback, patient/provider education,
institutional guidelines, computerized order-entry sets, clinical decision-support algorithms, educational pop-ups/warnings in the electronic

health record, note templates with treatment options, delayed antibiotic prescribing and point-of-care testing, among others

Identifying Needs

Collecting baseline information is critical to identifying areas for improvement within your organization

Leadership Support

Obtaining buy-in from the organization to support full-time equivalents dedicated to outpatient antimicrobial stewardship

Identifying Champions

Determine necessary personnel to champion your outpatient stewardship team, including but not limited to an infectious diseases physician,
pharmacist, nursing, infection control, microbiology and information technology specialists
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ally throughout Europe in the inpatient and outpatient 
settings in response to increasing rates of resistance.12 
As of January 2020, TJC requirements now include five 
elements of performance related to antimicrobial stew-
ardship for ambulatory healthcare settings,2 including 
collecting, analysing, and reporting data. Suggested 
data to evaluate include antimicrobial prescribing pat-
terns, resistance patterns, or assessment of antimicrobi-
al stewardship initiatives.2

Implementation strategies
A variety of strategies have been successfully imple-
mented by inpatient antimicrobial stewardship pro-
grammes for years. Many of these methods can and 
have been adapted for use in outpatient clinics, includ-
ing targeting commonly prescribed antibiotics in the 
outpatient setting, providing personalized feedback to 
providers, and evaluating prescriptions prospectively.13–16 
Table 1 describes some of these strategies. Below, we 
discuss the currently available literature for a variety of 
ways to implement outpatient antimicrobial steward-
ship initiatives at a variety of practice sites.

Prospective audit and feedback
Prospective audit and feedback form prominent method 
of improving antibiotic prescribing in the inpatient setting 
that has also been successful in the outpatient arena. Al-
though it is time consuming and requires ongoing dedi-
cated personnel to review prescriptions, this method gives 
providers specific, frequent feedback on recommen-
dations for improvement. One example of a successful  
implementation of a pharmacist-led audit and feedback 
intervention was conducted at a single primary care of-
fice and targeted upper respiratory tract infections (URTIs) 
and urinary tract infections (UTIs).17 This retrospective pilot 
study evaluated antibiotic prescribing over time following 
a bi-weekly audit of antibiotic prescriptions for URTIs and 
UTIs. An ambulatory care pharmacist devoted one half-
day per week to review prescriptions and provide specific 
feedback, with the antimicrobial stewardship pharma-
cist and physician available for questions and guidance. 
Guideline-concordant prescribing of antibiotic selection 
and duration increased during the 7-month study period 
for both URTIs and UTIs. There was also a large reduction, 
from 25% to 2.6%, of asymptomatic patients receiving an-
tibiotics for bacteriuria. This study demonstrated the suc-
cess of prospective audit and feedback in a primary care 
clinic, led by a pharmacist.

Personalized prescription feedback
Personalized prescription feedback is another method 
frequently used by inpatient antimicrobial stewardship 
programmes that has been studied in the outpatient 

setting. This process involves gathering antibiotic data 
for a specific provider over a period of time and shar-
ing the results with the provider. Often, the results are 
shared in comparison with other providers in the health-
care system. This requires less day-to-day effort by a 
single individual than prospective audit and feedback 
and may be ideal for institutions with limited dedicat-
ed personnel. Two studies have explored this method in 
primary care with mixed results. Hemkins et al. provided 
quarterly personalized antibiotic prescription feedback 
by mail and online for 2 years after a one-time guide-
line in a nationwide randomized parallel group trial in 
Switzerland.15 While some patient age groups had small 
changes in antibiotics prescribed, overall, an impact 
on antibiotic prescribing between the intervention and 
control groups was not seen. Gerber et al. reported a 
similar attempt at personalized, quarterly feedback for 
primary care paediatricians.10 This cluster-randomized 
trial evaluated inappropriate antibiotic prescribing for 
acute respiratory tract infections (ARIs), comparing 
physicians who received an 1-hour education session 
followed by quarterly feedback to those who did not. 
Feedback included compliance with guideline-based 
prescribing for the individual, the practice site, and the 
network of enrolled practices. Broad-spectrum pre-
scriptions decreased from baseline in the intervention 
group by 12.5% as compared to 5.8% in the control group 
(p=0.01). Additionally, a decrease by 75% in off-guideline 
antibiotic prescribing for pneumonia was identified. This 
study combined prescriber education with personal-
ized prescription feedback and was specifically limited 
to paediatric primary care offices and targeted specific 
infections, which may have contributed to its success-
ful outcomes. It is noteworthy that the authors assessed 
durability for 18 months after discontinuation of the 
feedback intervention and demonstrated an increase in 
broad-spectrum antibiotics over time.18 The sustainabil-
ity of outpatient antimicrobial stewardship programmes 
is discussed further below.

Treatment guidelines and clinical 
decision-support tools
Outpatient programmes that take a multi-faceted ap-
proach to the implementation of stewardship guide-
lines have repeatedly shown success. One programme 
found that clinician education, combined with electronic 
health record-embedded treatment recommendations 
and note templates, increased the rate of appropriate 
antibiotic treatment in women (18–64 years of age) di-
agnosed with either a UTI or pyelonephritis from 30/81 
(37%) versus 58/81 (72%) (p<0.001).19 A three-arm, clus-
ter-randomized trial found that provider education, pa-
tient education, and guideline audit and feedback led 
to a decline in antibiotic prescriptions for patients with 
acute bronchitis in primary care clinics when combined 
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Table 1. Strategies and methods of outpatient antimicrobial stewardship programmes.

Category Methods of implementation Strengths Challenges

Prospective audit 
and feedback

•  �Dedicate a physician/pharmacist  
to review prescriptions

•  �Provide rapid feedback to ordering 
provider on individual prescriptions

•  �Consider starting with a single 
antibiotic class or disease state

•  Individualized interventions 
with relatively immediate 
feedback

•  Time consuming
•  Dedicated personnel 

necessary
•  Requires frequent 

review and often 
manual chart review

Personalized 
prescription 
feedback 

•  �Summary of antibiotic prescription 
data for individual prescribers

•  �May be presented in comparison  
to similar peers or clinics

•  �Can be conducted over review  
periods 

•  Does not require daily  
review

•  Can compare to other 
providers

•  May require some 
manual chart 
review to determine 
appropriateness of 
antibiotics

Patient  
education

•  Educational printouts
•  Posters in healthcare facilities
•  One-on-one discussion with a 

member of healthcare team

•  Can be personalized to  
the patient group/disease 
state 

•  Varying education 
levels of patients

Provider  
education

•  Training on how to maintain  
patient satisfaction without 
prescribing antimicrobials

•  Education provided at already 
scheduled and recurring meetings 
covering the inappropriate and 
appropriate use of antimicrobials  
and the associated risks and benefits

•  Education can be provided by an 
infectious diseases/antimicrobial 
stewardship practitioner either directly 
to prescribers or to unit leaders who 
will disseminate information

•  Ideal option for multidisciplinary 
antimicrobial stewardship teams that 
can appeal to their peers

•  Can be incorporated into 
already scheduled/ 
recurring meetings

•  Does not require one  
person to lead all training

•  Frequent updates may 
be necessary

Institutional 
guidelines

•  Individualized guidance for a 
specific infectious syndrome with 
recommended drug, dose and 
duration

•  Development of outpatient 
antibiograms to guide antibiotic 
selection

•  Use literature-backed guideline 
recommendations in combination 
with local resistance patterns

•  May disseminate on paper,  
via email and/or posted on 
healthcare intranet sites

•  Accessible for referencing 
by providers

•  Specific to one’s institution, 
infectious syndrome

•  Evidence-based 
recommendations

•  Requires work up 
front and may require 
leadership buy-in to 
implement

•  Updates required as 
national guidelines 
change

Computerized 
order-entry sets 

•  Provide selections for drug,  
dose and duration for individual 
infections based on guidelines

•  Include lab-ordering 
recommendations

•  Real-time recommendation 
implementation

•  Does not require any 
action outside of usual 
practice by practitioners

•  Requires information 
technology support

(Continued)
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Table 1.  (Continued)

Category Methods of implementation Strengths Challenges

Clinical decision-
support algorithms 

•  May be integrated into the electronic 
health record

•  Uses symptoms and diagnoses 
to guide providers to treatment 
recommendations based on 
guidelines and local susceptibility 
profiles

•  Does not require any 
action outside of usual 
practice by practitioners

•  Real-time 
recommendation 
implementation

•  Requires information 
technology support

Educational pop-
ups/ 
warnings in the 
electronic health 
record 

•  Electronic alerts to provide clinical 
pearls to an ordering provider

•  May include suggestions regarding 
need for antibiotics, selection, dose or 
duration of therapy

•  Real-time 
recommendation 
implementation

•  Requires information 
technology support

Note templates 
with treatment 
options 

•  Templates for use by ordering 
providers to guide decision-making

•  Can include discussion/educational 
points to address with the patient

•  Serves as both an educational and 
workflow-streamlining tool

•  Real-time 
recommendation 
implementation

•  Requires information 
technology support

Delayed antibiotic 
prescribing

•  Watchful waiting for infections where 
antibiotics may not be necessary

•  Encourage discussion with patients 
regarding risks and benefits of 
antibiotics

•  Can avoid writing prescription and 
request follow up if necessary, or can 
write prescription and instruct patient 
not to fill unless necessary

•  May avoid unnecessary 
antibiotics

•  Requires close follow up 
for patients for whom 
delayed antibiotic 
prescribing has been 
provided

Point of care 
testing

•  Rapidly available results can guide 
need for antibiotics and selection

•  Viral point of care testing can 
be helpful in ruling out bacterial 
infections and the need for antibiotics

•  Point of care allergy testing may be 
beneficial to determine true allergies 
and need for less-optimal, alternative 
(non-first line) antibiotics

•  May be able to avoid 
antibiotics or less-optimal 
antibiotics

•  Requires additional 
training and resources 
to perform

with clinical support models, deployed either in print 
(p=0.003) or computerized (p=0.014) form. Additionally, 
approximately one-third of providers at the intervention 
sites were found to have reduced their antibiotic pre-
scription rates by more than 20% when comparing the 
baseline period to the intervention period.20

Another example of using multiple antimicrobial stew-
ardship strategies simultaneously was described by 
Jenkins et al., who found that the implementation of 
a clinical treatment pathway combined with patient  
education materials reduced antimicrobial prescrib-

ing from 42.7% during the baseline period to 37.9% after 
implementation (p<0.0001).21 The same study set out to 
determine the impact of clinical pathways and patient 
education on a broader scale and evaluated the overall 
use of broad-spectrum antibiotics in the pre-interven-
tion and post-intervention periods. Broad-spectrum an-
timicrobial prescribing decreased from 26.4% to 22.6%, 
respectively (p<0.0001), in the entire population. However, 
broad-spectrum prescribing did increase in the popu-
lation with a UTI in the intervention group, with no eval-
uation of the appropriateness of therapy. This highlights 
the need for antimicrobial stewardship outcomes data 
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to focus on the appropriateness of antimicrobial ther-
apy use versus the reduction of antimicrobial therapy 
use.21 The REDUCE trial demonstrated that the combi-
nation of a training webinar, monthly feedback reports 
and an electronic decision-support tool led to a re-
duction in antimicrobial prescribing for patients aged 
15–84 years with respiratory infections (adjusted rate 
ratio 0.84, 95% CI 0.75–0.95), associated with one antibi-
otic prescription per year avoided for every 62 patients  
(95% CI 40–200).22 Differences were not found in patients 
outside of this age range; however, it is important to 
note that the prescribing practices differed significantly 
across study sites and likely impacted the applicability  
of the study results. Importantly, no negative conse-
quences of reduced antimicrobial prescribing were not-
ed.22 These studies demonstrate the effective utilization 
of guidelines as an outpatient antimicrobial steward-
ship strategy; however, given the guideline deployment 
in conjunction with a variety of other interventions, it is 
difficult to ascertain the efficacy of any one interven-
tion. Single-intervention studies may offer better insight 
to the efficacy of independent stewardship methods 
but they may be less likely to be successful. For exam-
ple, Linder et al. implemented a clinical decision-support 
tool for the treatment of patients with ARIs.23 The tool was 
not implemented with any type of patient or provid-
er education and did not auto-populate for use by the  
prescriber. The implementation was not effective in re-
ducing antibiotic prescribing but was also only utilized 
in 742/11,954 (6%) visits. Based on a subgroup evaluation, 
the clinical decision-support tool would have impacted 
antimicrobial prescribing practices if utilized.23

Many of the previously discussed studies focus on sin-
gle or multiple, specific disease states. Alternative to 
targeting certain infection sites, some outpatient stew-
ardship methods have focused solely on reducing the 
use of a single antimicrobial or class of antimicrobials. 
The most common targets of these types of interven-
tions are fluoroquinolone and azithromycin. Rattinger et 
al. aimed to reduce both inappropriate fluoroquinolone 
and azithromycin use in the management of ARIs.24 A 
computerized decision-support model that auto-pop-
ulated when providers prescribed a targeted agent, in 
conjunction with provider education on how to main-
tain patient satisfaction without prescribing antibiot-
ics, was found to decrease unnecessary prescriptions 
from 22% to 3.3% (p=0.0001). The proportion of visits with 
appropriate prescribing, as evaluated by adherence 
to guidelines, also increased significantly in the inter-
vention population (0.63 pre-intervention versus 0.72 
post-intervention; p=0.0001). No change in prescribing 
was found for antibiotics that were not specifically tar-
geted.24 Lin et al. detail a staged approach to address 
fluroquinolone prescribing, including provider education, 

fluoroquinolone warning messages at time of ordering, 
urine culture ciprofloxacin susceptibility suppression for 
organisms with third-generation cephalosporin suscep-
tibility, and ambulatory infectious diseases order-set 
implementation to guide therapy.25 The investigators did 
not find a significant change in prescribing practices af-
ter the first three interventions were employed but did 
find a significant decrease (39%; p<0.01) in total prescrip-
tions per 1000 patient visits after the final intervention of 
order-sets were implemented. These results could indi-
cate that order-sets were more-effective than the other 
three interventions but could also indicate that the com-
bination of interventions is the true key to an efficacious 
programme. Additionally, the results seen after the final 
intervention could indicate that widespread shifts in pre-
scribing culture and education within an institution can 
influence the prescribing practices of providers at an in-
stitution but can take time to develop.25

May et al. elected to employ a single-intervention (clin-
ical decision-support order-set that auto populates at 
the time of ordering) to target azithromycin prescribing 
in primary care clinics.26 The investigators found that 
inappropriate azithromycin prescribing significantly 
decreased from pre-intervention to post-intervention 
(81.4% versus 68.8%, respectively; p<0.001). Key findings 
in this study were that inappropriate azithromycin pre-
scriptions were largely written by attendings and were 
largely associated with non-academic settings. Al-
though this intervention evinced success without spe-
cific educational interventions, the higher rates of inap-
propriate prescribing by attendings in non-academic 
settings suggests that updated education is imperative 
to outpatient antimicrobial stewardship practices.26

Many of the above interventions require electronic med-
ical record support in creating clinical decision-support 
tools and integrating them into the workflow. It is criti-
cal to have information technology experts on the an-
timicrobial stewardship team to guide discussion on 
electronic health record capabilities and decision-sup-
port tool design and their creation. Each institution has 
unique electronic health record integration capabilities, 
so technology may differ.

Delayed antibiotic prescribing
Delayed antibiotic prescribing is a method that can 
be implemented to potentially reduce antibiotic use in 
the outpatient setting. There is no one way to employ 
delayed prescribing, but it generally refers to either in-
structing the patient to call for a prescription if they are 
still experiencing symptoms after ‘X’ number of days or 
providing the patient with the written prescription and 
instructing them to wait to fill it per the same instruc-
tions. While reportedly common in practice, literature 
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evaluating the efficacy and clinical outcomes of such 
practices are sparse. Additionally, the practice is not 
systematically defined and is employed via many dif-
ferent methods. Most available literature is more than 
10 years old at this time. A systematic review and me-
ta-analysis evaluating the use of delayed prescribing 
for patients with ARIs was published in 2017.27 The re-
view included 11 studies (n=3555) and found that this 
prescribing method led to a significant reduction in 
antibiotic usage compared to immediate prescribing 
(odds ratio (OR) 0.04, 95% CI 0.03–0.05) with no differ-
ence in clinical outcomes or adverse effects. Delayed 
prescribing still leads to more antibiotic usage than 
refraining from prescribing at all. However, this study 
found that delayed prescribing is an effective way to 
maintain patient satisfaction as compared to not pro-
viding antibiotics. From a stewardship perspective, pa-
tient education would ultimately be preferred to this 
method.27–29

Challenges
Developing, implementing and maintaining an outpa-
tient antimicrobial stewardship programme is not with-
out challenges. First, leadership buy-in, team support, 
funding and necessary staffing are all hurdles that must 
be overcome at the starting line, prior to intervention 
implementation. Next, ensuring provider uptake and 
acceptance of antimicrobial stewardship initiatives, 
sustaining interventions and benefits, and ensuring ap-
propriate patient education are all imperative to an ef-
fective programme.

Linder et al. published their efforts at implementing 
an antimicrobial stewardship tool, only to be met with  
low provider uptake.23 In this study, an electronic health 
record-integrated, clinical decision-support tool for 
ARIs — ARI Smart Form — was implemented. Of 262 cli-
nicians, only 33% (86/262) used the ARI Smart Form at 
least once, in an estimated 6% of visits for ARIs. There was 
no improvement in antibiotic prescribing for ARIs in the 
intent-to-intervene analysis, which the authors attribute 
to the low uptake of the ARI Smart Form. Authors identi-
fied automatic decision support, unsatisfactory integra-
tion into the electronic health record and new methods 
of documentation (such as drop-down lists and check 
boxes) as potential reasons for poor provider uptake, 
and identified minimizing interruptions to workflow and 
thorough training of the ARI Smart Form prior to imple-
mentation as key areas for improvement.

Prescriber uptake and acceptance of antimicrobial 
stewardship opportunities is necessary but can prove 
difficult. The role that behaviour plays on the success 
of initiative acceptance and antimicrobial steward-

ship outcomes is complex but critical, and under-
standing current behaviour is an important initial step 
to determining how to approach changes.30,31 Imple-
mentation of a stewardship initiative must match the 
weaknesses of each specific facility. Lorencatto et al. 
make recommendations regarding approaching be-
haviour change such as identifying a specific problem 
of interest, investigating how and why interventions 
are successes or failures, identifying factors prevent-
ing behaviour change, reviewing available evidence, 
and avoiding implementing an intervention without 
full preparation.30 As interest in the role of behavioural 
and social theory on antimicrobial stewardship grows, 
further research in this area is warranted to increase 
understanding.11,30,31

Sustainability of antimicrobial stewardship programmes 
or specific interventions is another challenge to consid-
er, with regard to both provider burnout and the lasting 
impact of benefits. The idea that antimicrobial steward-
ship is a marathon, not a sprint, was introduced by Heil 
and Bork in 2021 addressing sustainability in the intensive 
care unit, but the concept is also relevant to outpatient 
antimicrobial stewardship.11 The long-term sustainabili-
ty of outpatient antimicrobial stewardship interventions 
has rarely been reported. Additionally, in the setting of 
COVID-19, burnout amongst antimicrobial stewardship 
leaders has increased, which may present additional 
challenges to sustaining interventions.32

As discussed above, practice change requires an under-
standing of current behaviours and motivators, which 
remains true when considering the longevity of interven-
tions and practice change. The assumption cannot be 
made that following implementation of an intervention, 
initial benefits will be sustained and equally effective over 
time, especially without continued push. Multiple studies 
have demonstrated that discontinuation of stewardship 
efforts can lead to increases in antimicrobial utilization 
and increased expenditures.18,33

The fourth CDC Core Element is Education and Exper-
tise. Providing education to patients and caregivers is  
crucial to antimicrobial stewardship and to ensuring 
an understanding of when antibiotics are and are not  
appropriate. Prescribers may feel pressure that patients 
are expecting antibiotics and may be dissatisfied to 
leave an appointment empty handed. Not only may pa-
tients feel as though they are not being heard but also 
that their illness is invalidated. In reality, antibiotics can 
do more harm than good, particularly when their illness 
does not require antibiotics for treatment.34

Ensuring that patients understand why antibiotics are 
being withheld is important. Colgan et al. list the follow-
ing steps when having this discussion with a patient:  
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explain the likely viral nature of the infection and lack of 
impact antibiotics have on symptoms, explain ways in 
which antibiotics may be harmful, including risk of re-
sistance and unwanted adverse effects, empathize with 
the patient on the impact of their illness on their daily 
lives, provide educational materials, and recommend 
alternative therapies for symptom management.34 Pa-
tients are often most concerned about their symptoms 
leading to a physician visit; thus, providing symptom  
management instead of antibiotics may be a suitable 
substitute when antibiotics are not warranted or watch-
ful waiting is appropriate.

Park et al. addressed this topic by conducting a pilot  
survey study to evaluate patient involvement and un-
derstanding of their antibiotic therapy.35 Amongst 112 
survey respondents with current or previous antimicro-
bial use for at least 3 days, the majority were women and 
most were college graduates. Less than half (46%) of the 
patients knew the name of their antibiotic and 68% be-
lieved that they were properly prescribed. Similarly, 46% 
knew the adverse effects or precautions of their antibi-
otics but only 25% knew how to manage them, and even 
less (19%) knew when they were expected to follow up. 
Patient education is a critical component of outpatient 
antimicrobial stewardship programme success and this 
study highlights room for improvement in this area.

Shared decision-making with patients is another strat-
egy that may improve patient autonomy and patient 
satisfaction.36 A review specifically assessing the impact 
of shared decision-making on antibiotic prescribing for 
ARIs in the primary care setting was performed.37 This 
study found a significant reduction in antibiotic pre-
scribing for ARIs when prescribers utilized shared deci-
sion-making interventions as compared to standard of 
care. This is another potential way to overcome dissatis-
faction through education and autonomy.

Not only is it important that patients are provided ed-
ucation but ensuring clinician expertise or access to 
experts in infectious diseases can be challenging. The 
CDC Core Elements recommend providing educational 
training and other continuing education opportunities to 
providers related to infectious diseases and antimicro-
bial stewardship.1 They also highlight the need for edu-
cation related specifically to communication strategies  
regarding appropriate antibiotic prescribing to utilize 
with patients to ensure patient understanding and sat-
isfaction.1 One example of a specific communication 
training programme is the Dialogue Around Respiratory 

Illness Treatment (DART) programme; this programme 
offers both a communication tutorial and antibiotics tu-
torial as a series of video trainings for providers.38 Suc-
cessful implementation of the DART programme has 
been described, specifically in paediatric patients with 
acute respiratory tract infection.39 Uptake of the com-
munication training was also evaluated by parents 
demonstrating implementation of the behaviours.40

Finally, pharmacists or other specialty provider consult-
ants can be useful in aiding appropriate antibiotic pre-
scribing and such needs should be determined based 
on the facility.1

Conclusion
A shift in antimicrobial stewardship has occurred from 
a predominately inpatient emphasis to a shared focus 
with outpatient antimicrobial prescribing. This modifica-
tion occurred simultaneously, with efforts from TJC and 
the CDC highlighting its importance. Optimizing antimi-
crobial prescribing practices requires many steps, which 
are reviewed in this paper. Creating a team, gaining 
leadership buy-in, and determining staffing and funding 
are a challenging but crucial starting place.

Evaluating the workforce, training staff and assessing in-
dividualized needs are also necessary. Only then should 
this be followed by selecting antimicrobial stewardship 
interventions appropriate for a given institution and 
evaluating the impact of the contribution. Specific areas 
to focus on may vary depending on need and available 
resources. Identifying high-priority conditions for inter-
vention, determining gaps in knowledge or other barri-
ers resulting in suboptimal outcomes, and establishing 
specific clinical practice guidelines for antibiotics are 
important initial steps.1 It is recommended that at least 
one of the following strategies are implemented as part 
of initial antimicrobial stewardship initiatives: providing 
communication skills training to healthcare providers, 
requiring diagnosis or other written justification in the 
medical record for antibiotic prescribing, providing clin-
ical decision-support tools, and using consulting or tri-
age systems to reduce unnecessary clinic visits such as 
for common viral infections. While much alike inpatient 
antimicrobial stewardship programmes, the outpatient 
setting provides unique challenges as discussed above. 
Of note, in addition to resources available from the CDC 
and TJC, resources from other national organizations 
are available.1,2,5,41
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