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Abstract: Background: Antimicrobial stewardship in the community is essential as most antibiotic
prescribing occurs in the outpatient setting. Pharmacists are recognized as co-leaders for imple-
menting efforts to improve antimicrobial use. Objectives: the purpose of this study is to evaluate
current antimicrobial stewardship practices in community pharmacies across the United States and
identify perceptions and challenges faced by community pharmacists. Methods: a survey based
on the Center of Disease Control and Prevention (CDC) Core Elements of Outpatient Antibiotic
Stewardship was created and distributed. Results: Sixty-one community pharmacists participated in
the survey. The majority of pharmacists practiced in chain pharmacies. Based on the responses, a
minority of pharmacies met the requirements of the CDC core elements: commitment (27.9%), action
(24.6%), tracking and reporting (14.8%), and education and expertise (23% for providing pharmacist
resources and 9.8% for providing patient resources). Regarding perception, 67.9% felt antimicrobial
stewardship is important in the community and would participate in antimicrobial stewardship
activities if the opportunity was provided (88.5%). Challenges faced by community pharmacists
include the lack of time, staff, training, and technology support; pushback from prescribers and
patients; and the lack of leadership, financial incentives, funding, and legal requirements. Conclu-
sions: many challenges exist in community pharmacies inhibiting the full potential of pharmacists in
implementing antimicrobial stewardship.
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1. Introduction

Antibiotic resistance is considered a major public health threat worldwide, with rates
of resistance continuing to rise. In the United States (US), more than 2.8 million antibiotic
resistant infections occur each year, resulting in over 35,000 deaths [1]. In 2020, there were
over 200 million oral antibiotics prescribed in the outpatient setting and it is estimated
that at least 28% of outpatient antibiotic prescriptions are completely unnecessary [2,3].
Furthermore, total inappropriate antibiotic use, including unnecessary prescriptions, inap-
propriate agent, dosing, or duration, is estimated to be approaching 50% of all outpatient
antibiotic use [3].

Antimicrobial stewardship is a coordinated set of interventions to improve antibiotic
prescribing practices and is considered essential to slowing the spread of bacterial resistance
and improving antibiotic related treatment outcomes. The Joint Commission now mandates
antimicrobial stewardship programs in all ambulatory care settings in which antibiotics are
prescribed [4]. Additionally, the Centers for Disease Control and Prevention (CDC) defines
the core elements of outpatient antibiotic stewardship as commitment, action for policy or
practice, tracking and reporting, and expertise and education. Community pharmacies and
pharmacists are identified as potential partners for outpatient antimicrobial stewardship
activities [5]. Despite the CDC’s recommendations and the Joint Commission mandate, no
guidance or recommendations for implementing antimicrobial stewardship into community
pharmacies exist in the US.
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The small, growing body of literature currently exists regarding community pharma-
cists’perceptions and practices in antimicrobial stewardship. However, all these studies
were conducted outside of the US as shown in a systematic review performed by Saha and
colleagues [6]. We recognize that the pharmacist’s role and scope of practice may differ out-
side of the US with previous studies describing the role of community pharmacists outside
the US as antimicrobial prescribers for conditions such as urinary tract infections, acute
pharyngitis, herpes zoster treatment [7–11], and as leaders in community management of
upper respiratory tract infections [12]

The objectives of this study are to evaluate current antimicrobial stewardship practices
in community pharmacies across the US and to identify perceptions and challenges that
community pharmacists face regarding antimicrobial stewardship.

2. Materials and Methods

A 15-item online survey was created using Google’s survey administration software,
Google Forms (Supplementary Table S1). Survey questions assessing community phar-
macy stewardship practices were designed based on the framework and core elements
recommended by the CDC for outpatient antibiotic stewardship. Answer options for
survey questions were developed by extrapolating from the examples provided by the
CDC guidance for each core element (Supplementary Table S1). Additional questions were
included to gather baseline demographics of the participants and identification of percep-
tions and barriers to antimicrobial stewardship, if any existed. An invitation to participate
in the survey was posted to the Facebook group of Pharmacists Moms Group (PhMGTM), a
professional advocacy organization of women pharmacists in the US, in September 2019.
Participation was voluntary and anonymous. Each participant was required to log into
their unique Google account to access the survey to prevent duplicate responders. This
study received IRB exemption from our institution and permission to post the survey was
received from the group administrator. Data were analyzed using descriptive statistics.

3. Results

Sixty-one community pharmacists participated in this survey. The majority (85.2%)
practiced in chain pharmacy settings and held staff pharmacist positions (54.1%) followed
by supervising pharmacist positions (37.7%). Community pharmacists in this survey
have been practicing for the following number of years: 1–5 years (26.2%), 6–10 years
(26.1%), 11–15 years (23%), 16–20 years (9.8%), and greater than 20 years (4.9%). The
majority had no additional postgraduate residency training (95.1%) nor completed an
antimicrobial stewardship certification program (98.4%). Most participants were practicing
in the northeastern US (27.9%), followed by southeastern US (24.6%), midwestern US
(21.3%), southwestern US (19.7%) and western US (6.6%).

As shown in Figure 1, only a minority of community pharmacies met the CDC Core
Elements of Outpatient Antibiotic Stewardship. Approximately 28% reported their phar-
macy demonstrated dedication to and accountability for optimizing antibiotic use, 24.6%
reported their pharmacy has at least one policy or practice to improve antibiotic use, 14.8%
reported monitoring at least one aspect of antibiotic use, 23% reported their pharmacy
provides resources to staff on evidence based antibiotic use, and 9.8% provide resources
to patients.

When further assessing the antibiotic stewardship practices in the community phar-
macies that met the CDC core elements, the following were reported. In the community
pharmacies demonstrating dedication to and accountability for optimizing antibiotic use
(n = 17), 70.6% reported the staff using consistent messages when communicating with the
public about the indications for and use of antibiotics, 47.1% reported collaboration with
local prescribers and/or other health professionals in the community to improve antibi-
otic use, 11.8% reported having a single leader assigned to direct antibiotic stewardship
activities within their pharmacy, and 5.9% reported that antibiotic stewardship-related
duties were included in job descriptions and evaluations. In the community pharmacies
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that have implemented at least one policy or practice to improve antibiotic use (n = 15),
53.3% perform verification of indications and/or durations of antibiotic prescriptions,
26.7% perform follow-up phone calls for patients on antibiotics, 20% encourage prescribers
to include diagnosis codes in antibiotic prescriptions, 13.3% perform antibiotic allergy
assessments, and 6.7% perform each of the following: point of care testing within the phar-
macy, formulary restrictions, and mandatory counseling. In the community pharmacies
monitoring at least one aspect of antibiotic use (n = 9), the following metrics are tracked:
55.6% the top dispensed antibiotics; 44.4% the durations of antibiotic therapy; 33.3% the
antibiotics prescribed based on indications and the number of interventions performed
on antibiotics; 22.2% the volume of antibiotic prescriptions dispensed, the top antibiotic
prescribers, and the frequency of the same patients on antibiotics; and 11.1% the number of
phone calls to prescribers regarding antibiotic issues. In the community pharmacies that
provide resources to the pharmacy staff on evidence-based antibiotic use (n = 14), 71.4%
provide continuing education activities, 57.1% provide timely access to clinical support,
and 7.1% provide face-to-face educational training. In the community pharmacies provid-
ing resources to patients on evidence-based antibiotic use (n = 6), 100% provide patient
education on when antibiotics are and are not needed, 83.3% provide patient education on
the potential harms of antibiotic use, and 33.3% perform follow-up phone calls for patients
on antibiotics.
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Despite most pharmacies not meeting the CDC core elements, many respondents
felt that antimicrobial stewardship in the community was important or very important
(67.2%). Approximately 88.5% reported they would participate in antimicrobial stewardship
activities at their pharmacy if provided with the opportunity. Despite the willingness to
participate, more than half (55.7%) of respondents reported their pharmacies to have no
plans to implement antimicrobial stewardship over the next two years, while 36.1% were
unsure of their pharmacy’s plans.

One hundred percent of respondents identified at least one challenge to implementing
stewardship in the community setting and 96.7% reported two or more challenges. As
seen in Figure 2, common barriers cited were lack of time/staff (83.6%), pushback from
prescribers (68.9%), lack of leadership (57.4%), lack of financial incentives (52.5%), and
pushback from patients (52.5%). Other barriers included lack of pharmacist training, no
legal requirements for participation, and lack of information technology support.
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4. Discussion

There is a paucity of data investigating the role of community pharmacists in an-
timicrobial stewardship in the US. Therefore, understanding current trends and barriers
to antimicrobial stewardship in the community setting is vital in optimizing the role of
community pharmacists as antimicrobial stewards. Our study demonstrates that current
practices in community pharmacies are lacking as most do not meet the CDC core elements.
Despite this, most community pharmacists feel that antimicrobial stewardship in the com-
munity is important and would participate if given the opportunity. We recognize the
limitations of our study to be a small sample size, the distribution of our survey among a
single group of pharmacists, and the inability to calculate a response rate. Additionally,
a validated assessment tool was not used since one does not exist for assessing antimi-
crobial stewardship practices among community pharmacies. However, we developed
our survey questions on the basis of the CDC Core Elements of Outpatient Antibiotic
Stewardship in an effort to accurately portray evidence-based practices and best practices
for antibiotic stewardship.

Numerous stewardship opportunities for pharmacists exist and may differ based
upon the practice’s setting. In the community setting, some stewardship strategies may
be more easily implemented than others. For example, the American Society of Health
System Pharmacists’ statement on the pharmacist’s role in antimicrobial stewardship
suggests providing antibiotic education and counseling to ambulatory care patients and
participating in public health initiatives aimed at controlling the spread of infectious
diseases as stewardship strategies [13]. Strategies such as these are easily implemented
as community pharmacists are already key players in vaccine administration and patient
education. In addition to being easily implemented, antibiotic education by community
pharmacists has been shown to improve medication adherence [14].

A narrative overview by Bishop and colleagues describes other potential strategies
for antimicrobial stewardship in the community setting. They identify five community
pharmacist-led stewardship intervention strategies: collaborative practice agreements,
point of care testing, patient consultations, academic detailing, and serving as an advocate
for patients and other healthcare providers. However, they recognize that implementation
of some of these strategies may be challenging and call for additional training in pharmacy
schools to help student pharmacists address the expanding role of community pharmacists
in outpatient antimicrobial stewardship [15]. In a commentary by Gallagher and colleagues,
the importance of integrating stewardship principles into pharmacy education is also
emphasized to meet the growing standards of pharmacists as antimicrobial stewards [16].

Collaborative practice agreements (CPAs) allow pharmacists to perform specific pa-
tient care functions, such as point of care testing. A cost-effectiveness analysis by Klepser
and colleagues demonstrated community pharmacy-based rapid diagnostic testing and
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treatment for group A Streptococcus pharyngitis provided the most cost-effective and cost-
minimizing strategy for the diagnosis and treatment of this common outpatient infectious
illness compared to other strategies [17]. However, laws and regulations on collaborative
practice agreements vary from state to state. While most states allow CPAs, the scope of
these agreements varies extensively, with the broadest legislation allowing pharmacists
to provide drug therapy for certain conditions, and others having extremely limited col-
laborative practice protocols [18]. As a result, the ability of community pharmacists to
implement stewardship strategies that rely on CPAs will be dependent on state regulations.
Future legislation surrounding CPAs and antimicrobial stewardship needs to recognize the
expanding role of community pharmacists in antimicrobial stewardship activities to better
utilize community pharmacists in stewardship efforts.

Despite the willingness to participate in and the opportunity for antimicrobial stew-
ardship by community pharmacists, multiple barriers were identified that may impact the
ability to implement certain practices. The top three challenges cited by our survey respon-
dents were the lack of time and staff, followed by pushback from prescribers and patients,
and the lack of reimbursement for antimicrobial stewardship services. We believe that if
antimicrobial stewardship services were billable for reimbursement in community pharma-
cies, it may inevitably help alleviate issues with time and staffing constraints. Pushback
from prescribers and patients may be alleviated through educational campaigns.

5. Conclusions

This study reveals the lack of antimicrobial stewardship practices in community phar-
macies across the US with the majority of participants not currently meeting the CDC core
elements. Community pharmacists are identified as co-leaders of antimicrobial stewardship
activities by the CDC and this study demonstrates that the majority of community pharma-
cists agree that antimicrobial stewardship in the community is important and if given the
opportunity, they would participate in stewardship activities. Many challenges exist in the
community setting, inhibiting the full potential of pharmacists in stewardship efforts. Some
of these barriers include the lack of time and staff, pushback from prescribers, the lack of
leadership, the lack of financial incentives, pushback from patients, the lack of training,
and the lack of funding. This study highlights the importance and need for addressing
these issues as regulations and strategies for antimicrobial stewardship in community
settings develop.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/pharmacy11010026/s1, Table S1: Survey Tool.

Author Contributions: Conceptualization, Y.L.; methodology, Y.L. and N.B.; formal analysis, Y.L. and
N.B.; data curation, Y.L. and N.B.; writing—original draft preparation, Y.L. and N.B.; writing—review
and editing, Y.L. and N.B.; visualization, Y.L. and N.B.; supervision, Y.L.; project administration, Y.L.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was exempt by the Institutional Review Board of
St. John’s University because this research only includes interactions involving survey procedures.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data supporting reported results can be requested via email to the
corresponding author (bradleyn1@stjohns.edu).

Acknowledgments: The authors would like to acknowledge Saralinh Trinh for her assistance with
this project.

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/article/10.3390/pharmacy11010026/s1
https://www.mdpi.com/article/10.3390/pharmacy11010026/s1


Pharmacy 2023, 11, 26 6 of 6

References
1. CDC. Antibiotic Resistance Threats in the United States; U.S. Department of Health and Human Services, CDC: Atlanta, GA, USA,

2019. Available online: www.cdc.gov/DrugResistance/Biggest-Threats.html (accessed on 22 August 2022).
2. Centers for Disease Control and Prevention. Measuring Outpatient Antibiotic Prescribing. Available online: https://www.cdc.

gov/antibiotic-use/data/outpatient-prescribing/index.html#f9 (accessed on 22 August 2022).
3. Hersh, A.L.; King, L.M.; Shapiro, D.J.; Hicks, L.A.; Fleming-Dutra, K.E. Unnecessary Antibiotic Prescribing in US Ambulatory

Care Settings, 2010–2015. Clin. Infect. Dis. 2021, 72, 133–137. [CrossRef] [PubMed]
4. R3 Report Issue 23: Antimicrobial Stewardship in Ambulatory Health Care. The Joint Commission, 2019. Available on-

line: https://www.jointcommission.org/-/media/tjc/documents/standards/r3-reports/r3_23_antimicrobial_stewardship_
amb_6_14_19_final2.pdf (accessed on 22 August 2022).

5. Sanchez, G.V.; Fleming-Dutra, K.E.; Roberts, R.M.; Hicks, L.A. Core Elements of Outpatient Antibiotic Stewardship. MMWR
Recomm. Rep. 2016, 65, 1–12. [CrossRef] [PubMed]

6. Saha, S.K.; Barton, C.; Promite, S.; Mazza, D. Knowledge, Perceptions and Practices of Community Pharmacists Towards
Antimicrobial Stewardship: A Systematic Scoping Review. Antibiotics 2019, 8, 263. [CrossRef] [PubMed]

7. Habicht, D.; Ng, S.; Dunford, D.; Shearer, B.; Kuo, I.F. Incorporating assessment and prescribing for ambulatory ailments skills
into practice: An environmental scan of continuing education for pharmacist prescribing in Canada. Can. Pharm. J. Rev. Pharm.
Can. 2017, 150, 316–325. [CrossRef]

8. Famiyeh, I.M.; McCarthy, L. Pharmacist prescribing: A scoping review about the views and experiences of patients and the public.
Res. Soc. Adm. Pharm. 2017, 13, 1–16. [CrossRef]

9. Douglas, K.; McDonald, D.; Boom, K. Barriers to pharmacist prescribing: A scoping review comparing the, U.K.; New Zealand,
Canadian and Australian experiences. Int. J. Pharm. Pract. 2019, 27, 479–489.

10. Wu, J.H.; Khalid, F.; Langford, B.J.; Beahm, N.P.; McIntyre, M.; Schwartz, K.L.; Garber, G.; Leung, V. Community pharmacist
prescribing of antimicrobials: A systematic review from an antimicrobial stewardship perspective. Can. Pharm. J. 2021, 154,
179–192. [CrossRef]

11. Grant, A.; Trenaman, S.; Stewart, S.; Liu, L.; Fisher, J.; Jeffers, E.; Lawrence, R.; Murphy, A.; Sketris, I.; Woodill, L.; et al. Uptake of
community pharmacist prescribing over a three-year period. Explor. Res. Clin. Soc. Pharm. 2023, 9, 100221. [CrossRef] [PubMed]

12. Essack, S.; Shephard, B. Community pharmacists—Leaders for antibiotic stewardship in respiratory tract infection. J. Clin. Pharm.
Ther. 2018, 43, 302–307. [CrossRef] [PubMed]

13. ASHP statement on the pharmacist’s role in antimicrobial stewardship and infection prevention and control. Am. J. Health Syst.
Pharm. 2010, 67, 575–577. [CrossRef] [PubMed]

14. Rodis, J.L.; Green, C.G.; Cook, S.C.; Pedersen, C.A. Effects of a pharmacist-initiated educational intervention on patient knowledge
about the appropriate use of antibiotics. Am. J. Health Syst. Pharm. 2004, 61, 1385–1389. [CrossRef] [PubMed]

15. Bishop, C.; Yacoob, Z.; Knobloch, M.J.; Safdar, N. Community pharmacy interventions to improve antibiotic stewardship and
implications for pharmacy education: A narrative overview. Res. Soc. Adm. Pharm. 2019, 15, 627–631. [CrossRef] [PubMed]

16. Gallagher, J.C.; Justo, J.A.; Chahine, E.B.; Bookstaver, P.B.; Scheetz, M.; Suda, K.J.; Fehrenbacher, L.; Klinker, K.P.; MacDougall, C.
Preventing the Post-Antibiotic Era by Training Future Pharmacists as Antimicrobial Stewards. Am. J. Pharm. Educ. 2018, 82, 6770.
[CrossRef] [PubMed]

17. Klepser, D.G.; Bisanz, S.E.; Klepser, M.E. Cost-effectiveness of pharmacist-provided treatment of adult pharyngitis. Am. J. Manag.
Care 2012, 18, e145–e154. [PubMed]

18. Centers for Disease Control and Prevention. Collaborative Practice Agreements and Pharmacists’ Patient Care Services: A Resource for
Pharmacists; US Department of Health and Human Services, Centers for Disease Control and Prevention: Atlanta, GA, USA, 2013.
Available online: https://www.cdc.gov/dhdsp/pubs/docs/translational_tools_pharmacists.pdf (accessed on 19 September 2022).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

www.cdc.gov/DrugResistance/Biggest-Threats.html
https://www.cdc.gov/antibiotic-use/data/outpatient-prescribing/index.html#f9
https://www.cdc.gov/antibiotic-use/data/outpatient-prescribing/index.html#f9
http://doi.org/10.1093/cid/ciaa667
http://www.ncbi.nlm.nih.gov/pubmed/32484505
https://www.jointcommission.org/-/media/tjc/documents/standards/r3-reports/r3_23_antimicrobial_stewardship_amb_6_14_19_final2.pdf
https://www.jointcommission.org/-/media/tjc/documents/standards/r3-reports/r3_23_antimicrobial_stewardship_amb_6_14_19_final2.pdf
http://doi.org/10.15585/mmwr.rr6506a1
http://www.ncbi.nlm.nih.gov/pubmed/27832047
http://doi.org/10.3390/antibiotics8040263
http://www.ncbi.nlm.nih.gov/pubmed/31842511
http://doi.org/10.1177/1715163517723352
http://doi.org/10.1016/j.sapharm.2016.01.002
http://doi.org/10.1177/1715163521999417
http://doi.org/10.1016/j.rcsop.2023.100221
http://www.ncbi.nlm.nih.gov/pubmed/36703714
http://doi.org/10.1111/jcpt.12650
http://www.ncbi.nlm.nih.gov/pubmed/29205419
http://doi.org/10.2146/sp100001
http://www.ncbi.nlm.nih.gov/pubmed/20237387
http://doi.org/10.1093/ajhp/61.13.1385
http://www.ncbi.nlm.nih.gov/pubmed/15287235
http://doi.org/10.1016/j.sapharm.2018.09.017
http://www.ncbi.nlm.nih.gov/pubmed/30279131
http://doi.org/10.5688/ajpe6770
http://www.ncbi.nlm.nih.gov/pubmed/30181677
http://www.ncbi.nlm.nih.gov/pubmed/22554040
https://www.cdc.gov/dhdsp/pubs/docs/translational_tools_pharmacists.pdf

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

