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Abstract

Background: Antibiotics are prescribed to nearly one-
half of patients with viral respiratory tract infections (RTI)
in outpatient settings. This use is ineffective and may
cause undue harm and excess cost from unnecessary
antibiotic exposure. We implemented a multifaceted in-
tervention to address inappropriate antibiotic prescrib-
ing for viral RTI. Here, we discuss the impact over 4 years,
before and during the SARS-CoV-2 pandemic.

Methods: This observational study describes the imple-
mentation and initial impact of a multimodal steward-
ship intervention on inappropriate antibiotic prescribing
for viral RTls in outpatient care settings at a single centre.
We tracked the rate of visits for viral RTI as well as an-
tibiotic prescribing for viral RTIs in urgent care, primary
care and the emergency department between January
2018 and March 2022. Data were collected 1 year prior to
implementation and 3 years after implementation. The
primary outcome — the rate of inappropriate antibiot-
ics prescribed for viral RTls — was described by calen-
dar year (CY) to review changes after the stewardship
intervention.

Results: In CY2018, the year prior to implementation of
targeted RTI antimicrobial stewardship, the rate of in-
appropriate RTI antibiotics prescribed was 10% in urgent
care, 1% in primary care and 18% in the emergency de-
partment (ED). During the first CY of the intervention,
rates were 8% in urgent care, 10% in primary care and 16%

Introduction

Although antibiotic use for viral respiratory tract infec-
tions (RTIs) is both ineffective and inappropriate, US data

in the ED. In CY2020, the second year of the intervention,
inappropriate RTI antibiotics were prescribed in 5% of ur-
gent care and 3% primary care RTI visits and 15% of ED
RTI visits. These rates were similar in CY2021 and the first
3 months of CY2022. Over 30,000 visits for RTIS were seen
annually in CY2018 and CY2019. Annual RTI visits dropped
to 20,222 in CY2020 and 14,172 in CY2021.

Conclusion: Although total visits for non-COVID RTIs de-
creased by approximately 50% during the first 2 years
of the SARS-CoV-2 pandemic, an antimicrobial stew-
ardship intervention was associated with decreases in
inappropriate antibiotic prescribing for RTIs. This was
maintained throughout 2 years of the pandemic.
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antimicrobial-stewardship-a-focus-on-the-need-for-
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indicate that antibiotics are prescribed in up to 45% of
patients with an RTI in the outpatient setting.'? In 2018,
three hospitals within UW Medicine, WA, USA, collaborat-
ed with the Washington State Department of Health to
address overuse of antibiotics for viral RTls. The objective
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was to implement a multimodal strategy as proposed
by The Multifaceted Intervention to Improve Prescribing
for Acute Respiratory Infection for Adult and Children in
Emergency Department and Urgent Care Settings (MITI-
GATE), an antibiotic stewardship toolkit promoted by the
CDC.** MITIGATE consists of six evidenced-based strat-
egies to reduce unnecessary antibiotic prescribing for
RTls: patient and provider education, signed provider
commitment statements pledging to reduce antibiotic
use for RTIs, providing direct email feedback to depart-
ments and individuals with their specific rates of anti-
biotic prescribing, and engaging a provider champion.?
Although this was intended to be implemented system
wide, the process was interrupted at our academic med-
ical campuses by the SARS-CoV-2 pandemic (causing
coronavirus infectious disease 2019; COVID-19) in March
2020. However, it was fully implemented at our commu-
nity hospital, UW Medicine Valley Medical Center (VMC),
located in Renton, WA, USA, within the Seattle metropoli-
tan region. The following describes our experience stew-
arding RTI prescribing before and during the pandemic.

Methods

In 2019, we implemented the MITIGATE toolkit in a staged
fashion amongst four urgent care clinics, eight prima-
ry care clinics and the emergency department (ED) at
VMC. Initial provider education was delivered during a
mandatory 3-hour continuing medical education (CME)
event. CME content was provided by invited field lead-
ers, two local infectious disease (ID) physicians and an
ID pharmacist. The field leaders discussed commu-
nication strategies with patients and their families to
avoid antibiotic prescriptions with methods from the
Dialogue Around Respiratory lliness Treatment (DART)
programme® and an overview of the MITIGATE toolkit, in-
cluding the context in which it was created.®® The local
ID physicians and ID pharmacist reviewed institution-
al ID treatment guidelines and antimicrobial use data.
The CME event was offered on two separate dates in July
and September 2019 to accommodate shifts and other
scheduling conflicts. Primary and urgent care provid-
ers were compensated for their time. Antibiotic com-
mitment posters were distributed to each primary and
urgent care clinic manager to co-ordinate signing by
providers and hang in every exam room. Patient educa-
tion involved distributing flyers available from the CDC
to clinic managers and the creation of stock phrases for
providers to include in their after-visit summaries about
non-antibiotic methods of treating RTIs.” The use of the
posters and phrases was at the discretion of clinic man-
agers and providers and not tracked. Reducing antibiotic
prescribing for viral RTls was designated an institu-
tional board goal during the first year of programme
implementation, which provided accountability and
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administrative support for each of the strategies. We sent
individualized feedback to providers via email, indicat-
ing whether they were a ‘top performer’ or ‘not a top
performer’ in antimicrobial stewardship. Top performers
were the top 10% compared with their peers for avoiding
antibiotic prescriptions for viral RTIs. Providers who saw
at least 20 qualifying RTI visits, as specified in the MIT-
IGATE methodology, received email feedback monthly.
Feedback occurred in stages starting with urgent care
providers in September 2019 (n=28), primary care pro-
viders in November 2019 (n=97) and ED providers (n=20)
in December 2019. Individualized feedback was sent be-
tween September through March of each year, coincid-
ing with the time of year in which we see most viral RTls
and the traditional influenza season in our region. During
the second year of implementation, we changed the top
provider threshold from a comparative value: top 10% of
prescribers compared with their peers, to a fixed value:
rate of inappropriate antibiotic prescribing <2% in pri-
mary and urgent care clinics and <5% in the ED. We also
changed the email subject header for those not meet-
ing the top threshold from ‘You are not a top perform-
er in antimicrobial stewardship’ to ‘Your antimicrobial
prescribing data’. Those meeting the threshold for top
performer still received an email with the subject header
‘You are a top performer in antimicrobial stewardship”.
These changes were made based on feedback from the
providers.® For sustainability of our intervention, in Sep-
tember of 2020, we decreased the volume of individu-
alized feedback from 12 urgent and primary care clinics
and the ED (145 providers) to 4 clinics (21 providers) and
the director of the ED. The selected clinics included two
urgent care centres with the highest inappropriate an-
tibiotic prescribing rates, and their two geographically
corresponding primary care clinics. Department feed-
back was provided to the medical directors of primary
care, urgent care and the ED by granting direct access
to the electronic report to review at their discretion.

Analysis

We tracked rates of antimicrobial prescribing for viral
RTls starting in January 2018, prior to the implementa-
tion of the MITIGATE toolkit, until March 2022. Data are re-
ported as the median monthly inappropriate antibiotic
prescribing rate and are aggregated by calendar year
(CY). Inappropriate antibiotics were defined as antibi-
otics prescribed for infections coded by the diagnosing
provider as viral RTls according to the MITIGATE toolkit.
The denominator was total qualifying viral RTIs. Qual-
ifying viral RTIs were derived from 157 ICD-10 codes of
diagnoses specified by MITIGATE. Notable included RTIs
were acute bronchitis, non-suppurative otitis media and
acute upper respiratory tract infection (URI) unspecified.
Notable excluded RTIs were sinusitis and pharyngitis be-
cause antibiotic treatment may be appropriate in some
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cases. The full list of diagnoses is available online in the
MITIGATE toolkit® Visits for patients with concomitant
non-viral RTIs meriting antibiotics at the time of the RTI
visit were excluded. Those with medical comorbidities,
such as a chronic lung disease, that would justify an-
tibiotic prescribing were also excluded. Antibiotics pre-
scribed between day 0 and up to 3 days after the RTI
visit were captured. Antibiotic prescribing data and as-
sociated visit and patient diagnosis were pulled from the
electronic medical record (EMR) with an enduring report
built by the information technology team and visualized
with Tableau Server Version 2021.3.14. In March 2020, the
first SARS-CoV-2 outbreak was identified in our region.
The study was reviewed and approved by the University
of Washington Institutional Review Board, STUDYO000636],
and the VMC Research Oversight Committee.

Results

Between January 2018 and March 2022, 106,735 visits for
viral RTls were seen: 47% in urgent care, 38% in primary care
and 15% in the ED. A total of 73,921 (69%) visits occurred
during the 6-month timeframe between September
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and March. Baseline rates of inappropriate antibiotic
prescribing in CY2018 and prior to the implementation
of MITIGATE were 10% (1538/16,110), 1% (1298/1,852) and
18% (827/4728) in urgent care, primary care and the ED,
respectively. In the first year of stewardship intervention
(CY2019), the rates were 8% (1386/18,355),10% (1516/15,552)
and 16% (806/5007), respectively, in urgent care, primary
care and the ED (Figure 1). In the second year of inter-
vention (CY2020), the rates were 5% (397/7936) in urgent
care, 3% (241/8770) in primary care and 15% (510/3516)
in the ED. By year 3 (CY2021), inappropriate RTI antibiot-
ic prescriptions were 5% (298/5958) in urgent care, 3%
(158/5959) in primary care and 13% (298/2255) in the
ED. Finally, in the first 3 months of CY2022, the rate of
inappropriate antibiotics for RTI was 5% (202/3882), 4%
(66/1703) and 11% (75/660) in urgent care, primary care
and the ED, respectively.

During the timeframe of the intervention, the number
of visits for RTIs decreased substantially: in CY2018 and
CY2019, total RTI visits were 32,690 and 38,914 across all
urgent care and primary clinics and the ED. In CY2020,
this decreased to 20,222 visits and further to 14,172 in
CY2021 (Figure 2). Urgent care clinics and primary care
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Figure 1. Inappropriate antibiotic prescribing for viral respiratory tract infections (%).
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department (ED) and primary care before and after implementation of a multimodal stewardship intervention. Highlighted
timepoints include the start of the intervention, beginning of the COVID-19 pandemic locally, and the start and reduction of
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Figure 2. Total visits for viral respiratory tract infections, September 2018 to March 2022.
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clinics were the site of the majority of RTI visits, seeing
between 11,000 and 18,000 visits each in the pre-COVID-19
CYs. Annual RTI ED visits were approximately 5000 during
this same period.

Discussion

We noted a decrease in antibiotic prescribing for vi-
ral RTls over 3 years, two of which overlapped with the
SARS-CoV-2 pandemic. This change was maintained
even dafter reducing individualized feedback to approx-
imately 15% (21/145) of providers after the first year of
intervention. In their analysis of stewardship interven-
tions and impact on antibiotic prescribing, Meeker et al.
found peer comparison to be the most effective meas-
ure compared with other measures, including suggest-
ing alternate therapies or having clinicians document
justification of their antibiotic prescribing in EMRs.® In the
12-month period after termination of their stewardship
intervention, the authors found regression in antibiotic
prescribing across each of the groups.!® Amongst the
group of clinicians randomized to peer comparison, in-
appropriate antibiotic prescribing remained statistically
significantly lower than the control group of clinicians
who received no stewardship intervention.® Our expe-
rience indicates sustained benefit after decreasing the
breadth and intensity of peer comparison feedback.
The MITIGATE toolkit employs a combination of both
passive and active antimicrobial stewardship strategies.
Although data indicate peer comparison to be one of
the most effective approaches, other methods also
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demonstrate benefit in reducing inappropriate antibiotic
prescribing.® We speculate that the multimodal approach
helped muaintain decreased inappropriate antibiotic
prescribing; this includes passive strategies like signed
commitment posters that hang in every exam room and
active strategies such as ongoing awareness and sup-
port of physician champions, who were often, but not
always, the same department leaders viewing depart-
ment feedback. The highest rate of inappropriate anti-
biotic prescribing was seen in the ED. This is consistent
with observational data showing antibiotic prescribing
amongst one of eight patients attending the ED with a
large proportion being unnecessary or inappropriate.”
Despite individualized feedback, the change in inap-
propriate antibiotic prescribing was minimal compared
with the change seen in primary care and urgent care.
Unique features of the ED, such as high patient turnover,
quick decision-making and concerns for medical liabili-
ty, are all challenges to antimicrobial stewardship iden-
tified in this environment.”?

The context of our intervention occurring concomitantly
with the SARS-CoV-2 pandemic cannot be understated.
Data have demonstrated that, amongst the rationale
for unnecessary antibiotic prescriptions is patient de-
mand, or perceived patient demand.®® With a viral RTI
dominating people’s lives and the news, greater aware-
ness amongst providers and patients of the lack of utili-
ty of antibiotics for viral respiratory infections may have
occurred. A substantial decrease in overall antibiotic
prescribing in the first 5 months of the pandemic was
noted nationally, especially for respiratory infections."
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Decreases in unnecessary antibiotic prescriptions for vi-
ral RTIs seen at our institution may be related, in part, to
this overall national trend. However, it is unclear wheth-
er the national trend has persisted due to a paucity of
published data. In our centre, visits for non-COVID-19 vi-
ral RTls dropped substantially in the SARS-CoV-2 pan-
demic. This was noted most substantially in urgent care
and primary care. The reasons are likely multifactorial,
relating to the pandemic and public health response,
including stay-at-home orders, school closures, and the
lower prevalence of non-COVID-19 respiratory viral in-
fections!® Other centres also reported lower RTI visits in
the ED within the first 5 months of the pandemic.® In our
ED, visits for RTls decreased by nearly 50% as did RTI visits
in urgent care and primary care.

This study is limited, as it is a single-centre investigation.
However, we included multiple clinics and sites of care,
which typically do not have overlapping providers in our
system. Prescriber practices vary and some providers
were hired after or otherwise did not attend the initial
CME. Patients with comorbid conditions may warrant
antibiotic treatment even when the suspected aetiolo-
gy is viral. This concern is vetted in the MITIGATE criteria
for inclusion and those patients as well as patients with
concomitant infections in other sites were excluded from
this analysis.? Finally, this study is observational and oc-
curred during a global pandemic with a massive public
health response to reduce transmission of a respiratory
infection. Thus, we cannot assume full responsibility for
the change in antibiotic prescribing practices.

Whilst the initial lift of implementing this antimicrobial
stewardship intervention, including building and verify-
ing the inappropriate antibiotic prescribing report was
significant® we have found maintenance sustainable.
The antibiotic commitment posters remain signed and
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posted in clinic exam rooms. The report for inappropri-
ate antibiotic prescribing is available for clinic and de-
partment leads and the antimicrobial stewardship team
to view and access. The intensity of peer comparison
feedback can be increased or decreased depending on
inappropriate antibiotic prescribing trends, which allows
for endurance of this intervention. In the ED, we are ex-
ploring rapid diagnostic tools to identify respiratory vi-
ruses, which may further alleviate the perceived need to
prescribe antibiotics.

Conclusion

A multimodal stewardship strategy to reduce antibi-
otic prescribing for viral RTIs demonstrated durability
over 3 years and throughout a global viral pandemic.
This occurred despite discontinuation of one of the most
effective stewardship strategies, peer comparison, for
over 80% of providers after the first year. Prior data have
found regression with the removal of an active steward-
ship effort®” We found that decreasing the intensity of
feedback, for example, sending individualized data to
a limited proportion of providers, maintained the peer
comparison momentum gained. By rotating the selec-
tion of providers who receive feedback and/or utilizing a
department head to distribute feedback, this presents a
sustainable approach to an intensive stewardship effort.
Approaching the issue of overprescribing antibiotics for
viral RTIs from multiple angles as desighed by the MITI-
GATE toolkit and with the support of administrators and
clinical leaders was associated with a change in the cul-
ture of antibiotic prescribing in our institution. National
data have found antibiotics prescribed amongst 30% of
COVID-19-associated outpatient visits.® Thus, finding a
durable solution to address inappropriate antibiotic use
in RTls is critical.

Contributions: Conceptualization: ZKE, CBC, TB. Implementation: ZKE, TB, KS, CB, CBC. Analysis: ZKE, CBC. Manuscript
writing: ZKE, CBC. Manuscript review and editing: ZKE, CBC, TB, KS, CB. All authors contributed equally to the preparation
of this manuscript. All named authors meet the International Committee of Medical Journal Editors (ICMJE) criteria
for authorship for this article, take responsibility for the integrity of the work as a whole, and have given their approval
for this version to be published.

Disclosure and potential conflicts of interest: The authors declare that they have no conflicts of interest relevant
to this manuscript. The International Committee of Medical Journal Editors (ICMJE) Potential Conflicts of Interests
form for the authors is available for download at: https://www.drugsincontext.com/wp-content/uploads/2023/01/
dic.2022-7-5-COl.pdf

Acknowledgements: The authors acknowledge Larissa May and Marisa D'Angeli for their assistance in implementing
the quality improvement initiative and Scott Thomassen for his assistance in data collection and analysis.

Funding declaration: This quality improvement intervention supported by Washington State Department of Health, in

Washington USA, funding from US Centers for Disease Control and Prevention (grant no. CDC-RFA-CK19-1904).

Kassamali Escobar Z, Bouchard T, Buck C, et al. Drugs Context. 2023;12:2022-7-5. https://doi.org/10.7573/dic.2022-7-5 50f 7
ISSN: 1740-4398


http://drugsincontext.com
https://doi.org/10.7573/dic.2022-7-5
https://www.drugsincontext.com/wp-content/uploads/2023/01/dic.2022-7-5-COI.pdf
https://www.drugsincontext.com/wp-content/uploads/2023/01/dic.2022-7-5-COI.pdf

ORIGINAL RESEARCH  Impact of SARS-CoV-2 on antibiotic stewardship of respiratory viral infections drugsincontext.com

Copyright: Copyright © 2023 Kassamali Escobar Z, Bouchard T, Buck C, Sandhu K, Bryson-Cahn C. Published by
Drugs in Context under Creative Commons License Deed CC BY NC ND 4.0, which allows anyone to copy, distrib-
ute, and transmit the article provided it is properly attributed in the manner specified below. No commercial use
without permission.

Correct attribution: Copyright © 2023 Kassamali Escobar Z, Bouchard T, Buck C, Sandhu K, Bryson-Cahn C.
https://doi.org/10.7573/dic.2022-7-5. Published by Drugs in Context under Creative Commons License Deed CC BY
NC ND 4.0.

Article URL: https://www.drugsincontext.com/a-single-centre-experience-rolling-out-an-antibiotic-stewardship-
intervention-prior-to-and-during-the-sars-cov-2-pandemic-20192022

Correspondence: Zahra Kassamali Escobar, Fred Hutchinson Cancer Center, Seattle, WA, USA. Email: zescobar@uw.edu
Provenance: Invited; externally peer reviewed.
Submitted: 8 July 2022; Accepted: 13 December 2022; Published: 20 February 2023.

Drugs in Context is published by BioExcel Publishing Ltd. Registered office: 6 Green Lane Business Park, 238 Green Lane,
New Eltham, London, SE9 3TL, UK.

BioExcel Publishing Limited is registered in England Number 10038393. VAT GB 252 7720 07.
For all manuscript and submissions enquiries, contact the Editorial office editorial@drugsincontext.com

For all permissions, rights and reprints, contact David Hughes david.hughes@bioexcelpublishing.com

References

1. CDC. Antibiotic Use in the United States, 2021 Update: Progress and Opportunities. Atlanta, GA: US Department of
Health and Human Services, CDC; 2021. https://www.cdc.gov/antibiotic-use/pdfs/stewardship-report-2021-H.pdf.
Accessed November 21, 2022.

2. Palms DL, Hicks LA, Bartoces M, et al. Comparison of antibiotic prescribing in retail clinics, urgent care centers,
emergency departments, and traditional ambulatory care settings in the United States. JAMA Intern Med.
2018;178:1267-1269. https://doi.org/10.1001/jamainternmed.2018.1632

3. May L, Yadav K, Gaona SD, et al. MITIGATE antimicrobial stewardship toolkit. Society for Healthcare
Epidemiology of America website. https://gioprogram.org/sites/default/files/2021-06/MITIGATE _TOOLKIT _final_
approved%281%29_508v2.pdf. Accessed November 21, 2022.

4. Yadav K, Meeker D, Mistry RD, et al. A multifaceted intervention improves prescribing for acute respiratory infection
for adults and children in emergency department and urgent care settings. Acad Emerg Med. 2019;26:719-731.
https://doi.org/10.1111/acem.13690

5. Dialogue Around Respiratory lliness Treatment. 2016. https://vvww.uvvimtr.org/dort/. Accessed October 5, 2022.

6. Mangione-Smith R, Zhou C, Robinson JD, et al. Communication practices and antibiotic use for acute respiratory
tract infections in children. Ann Fam Med. 2015;13(3):221-227. https://doi.org/10.1370/afm.1785

7. Centers for Disease Control and Prevention. Antibiotic Prescribing and Use. https://www.cdc.gov/antibiotic-use/
print-materials.ntml. Accessed October 15, 2022.

8. Huang J, Kassamali Escobar Z, Bouchard TS, et al. Finding the path of least resistance: locally adapting the MITIGATE
toolkit in emergency departments and urgent care centers. Infect Control Hosp Epidemiol. 2021;42(11):1376-1378.
https://doi.org/10.1017/ice.2020.1394

9. Meeker D, Linder JA, Fox CR, et al. Effect of behavioral interventions on inappropriate antibiotic prescribing among
primary care practices. JAMA. 2016;315(6):562-570. https://doi.org/10.1001/jama.2016.0275

10. Linder JA, Meeker D, Fox CR, et al. Effects of behavioral interventions on inappropriate antibiotic prescribing in
primary care 12 months after stopping interventions. JAMA. 2017,318(14):1391-1392.
https://doi.org/10.1001/jama.2017.11152

Kassamali Escobar Z, Bouchard T, Buck C, et al. Drugs Context. 2023;12:2022-7-5. https://doi.org/10.7573/dic.2022-7-5 6 of 7
ISSN: 1740-4398


http://drugsincontext.com
https://doi.org/10.7573/dic.2022-7-5
https://doi.org/10.7573/dic.2022-7-5
https://www.drugsincontext.com/a-single-centre-experience-rolling-out-an-antibiotic-stewardship-intervention-prior-to-and-during-the-sars-cov-2-pandemic-20192022
https://www.drugsincontext.com/a-single-centre-experience-rolling-out-an-antibiotic-stewardship-intervention-prior-to-and-during-the-sars-cov-2-pandemic-20192022
mailto:zescobar@uw.edu
mailto:editorial@drugsincontext.com
mailto:david.hughes@bioexcelpublishing.com
https://www.cdc.gov/antibiotic-use/pdfs/stewardship-report-2021-H.pdf
https://doi.org/10.1001/jamainternmed.2018.1632
https://qioprogram.org/sites/default/files/2021-06/MITIGATE_TOOLKIT_final_approved%281%29_508v2.pdf
https://qioprogram.org/sites/default/files/2021-06/MITIGATE_TOOLKIT_final_approved%281%29_508v2.pdf
https://doi.org/10.1111/acem.13690
https://www.uwimtr.org/dart
https://doi.org/10.1370/afm.1785
https://www.cdc.gov/antibiotic-use/print-materials.html
https://www.cdc.gov/antibiotic-use/print-materials.html
https://doi.org/10.1017/ice.2020.1394
https://doi.org/10.1001/jama.2016.0275
https://doi.org/10.1001/jama.2017.11152

ORIGINAL RESEARCH  Impact of SARS-CoV-2 on antibiotic stewardship of respiratory viral infections drugsincontext.com

Denny KJ, Gartside JG, Alcorn K, et al. Appropriateness of antibiotic prescribing in the Emergency Department. J
Antimicrob Chemother. 2019;74(2):515-520. https://doi.org/10.1093/jac/dky447

12. May L, Cosgrove S, L'Archeveque ML, et al. Antimicrobial stewardship in the emergency department and guidelines
for development. Ann Emerg Med. 2013;62(1):69-77. https://doi.org/10.1016/j.annemergmed.2012.09.002

13. Ong S, Nakase J, Moran GJ, et al. Antibiotic use for emergency department patients with upper respiratory
infections: prescribing practices, patient expectations, and patient satisfaction. Ann Emerg Med. 2007;50(3):213-
220. https://doi.org/10.1016/jannemergmed.2007.03.026

14. King LM, Lovegrove MC, Shehab N, et al. Trends in US outpatient antibiotic prescriptions during the coronavirus
disease 2019 pandemic. Clin Infect Dis. 2021,73(3):e652-e660. https://doi.org/10.1093/cid/ciaal896

15. Rodgers L, Sheppard M, Smith A, et al. Changes in seasonal respiratory illnesses in the United States during the
coronavirus disease 2019 (COVID-19) pandemic. Clin Infect Dis. 2021;73(Suppl. 1):S110-S117.
https://doi.org/10.1093/cid/ciab3T

16. Hartnett KP, Kite-Powell A, DeVies J, et al. Impact of the COVID-19 Pandemic on Emergency Department visits —
United States January 12019-May 30, 2020. MMWR Morb Mortal Wkly Rep. 2020;69(23):699-704.
https://doi.org/10.15585/mmwr.mm6923e]

17. Gerber JS, Prasad PA, Fiks AG, et al. Durability of benefits of an outpatient antimicrobial stewardship intervention
after discontinuation of audit and feedback. JAMA. 214;312(23):2569-2570. https://doi.org/10.1001/jama.2014.14042

18. Tsay SV, Bartoces M, Gouin K, Kabbani S, Hicks LA. Antibiotic prescriptions associated with COVID-19 outpatient visits
among Medicare beneficiaries, April 2020 to April 2021. JAMA. 2022;327(20):2018-2019.
https://doi.org/10.1001/jama.2022.5471

Kassamali Escobar Z, Bouchard T, Buck C, et al. Drugs Context. 2023;12:2022-7-5. https://doi.org/10.7573/dic.2022-7-5 7 of 7

ISSN: 1740-4398


http://drugsincontext.com
https://doi.org/10.7573/dic.2022-7-5
https://doi.org/10.1093/jac/dky447
https://doi.org/10.1016/j.annemergmed.2012.09.002
https://doi.org/10.1016/j.annemergmed.2007.03.026
https://doi.org/10.1093/cid/ciaa1896
https://doi.org/10.1093/cid/ciab311
https://doi.org/10.15585/mmwr.mm6923e1
https://doi.org/10.1001/jama.2014.14042
https://doi.org/10.1001/jama.2022.5471

