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In April 2020, there were significant reductions in prescription
fills of each of the 10 most prescribed outpatient antibiotics in the
United States. Monthly azithromycin, amoxicillin-clavulanate, and
levofloxacin fills did not rebound significantly from April through
July 2020. Coronavirus disease 2019 had an immediate and sus-
tained impact on US outpatient antibiotic prescribing.

Keywords.  coronavirus disease 2019; COVID-19; anti-
biotics; prescriptions; outpatient; United States.

There are limited nationwide data on the impact of the coro-
navirus disease 2019 (COVID-19) pandemic on antibiotic
prescribing. In the United States (US), most antibiotic pre-
scriptions are filled in outpatient settings [1]. A recent study
estimated that US outpatient amoxicillin and azithromycin pre-
scription fills were 64% and 63% lower, respectively, for April
19-26, 2020, than in the same week in 2019 [2]. However, this
study did not account for long-term prepandemic trends or pre-
scriptions after April 2020. Our objectives were to measure the
impact of COVID-19 on outpatient prescribing of the 10 most
commonly filled antibiotic agents in the US through July 2020
and to compare trends with those from before the pandemic.

METHODS

Monthly prescription fill data were obtained for August 2014
through July 2020 from the IQVIA National Prescription Audit
(NPA) databases (Durham, NC, USA). The IQVIA NPA data-
bases provide projected total retail prescription drug sales
using information from over 93% of retail pharmacies in the
US (chain stores, food stores, independent pharmacies, mass

Received 24 September 2020; editorial decision 16 November 2020; accepted 18 November
2020.

Correspondence: C. J. Clancy, MD, 3550 Terrace Street, Scaife Hall 867, Pittsburgh, PA 15261
(cjc76@pitt.edu).

Open Forum Infectious Diseases®2020

© The Author(s) 2020. Published by Oxford University Press on behalf of Infectious Diseases
Society of America. This is an Open Access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivs licence (http://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of the work, in any
medium, provided the original work is not altered or transformed in any way, and that the
work is properly cited. For commercial re-use, please contact journals.permissions@oup.com
DOI: 10.1093/ofid/ofaab75

BA1DSA

Infectious Diseases Society of America hiv medicine association

merchandisers). Data are presented in this paper as monthly
prescription fills per 1000 persons, based on US Census
monthly population estimates [3]. An interrupted time-series
regression model (segmented regression, Newey-West standard
errors) was used to estimate changes in prescription fills from
August 2014 through March 2020 and April 2020 through July
2020, controlling for previous trends and autocorrelation (sea-
sonal effects). P values <.05 were considered significant. Data
were analyzed using STATA 16.1 (StataCorp LLC, College
Station, TX, USA).

RESULTS

During the prepandemic period (August 2014-March 2020),
there were significant decreases in monthly prescription fills
per 1000 persons of ciprofloxacin (P <.001), levofloxacin
(P <.001), sulfamethoxazole-trimethoprim (P <.001), and
clindamycin (P =.006), as well as significant increases in
monthly fills per 1000 persons of doxycycline and nitrofur-
antoin (P <.001) (Table 1; Supplementary Figure 1). Monthly
prescription fills per 1000 persons of amoxicillin, azithromycin,
amoxicillin-clavulanate, and cephalexin were not significantly
changed during this time period. In April 2020, there were sig-
nificant reductions in monthly prescription fills per 1000 per-
sons of all 10 antibiotics (range, 13%-56%; P < .001).

From April through July 2020, there were no signifi-
cant changes in monthly prescription fills of azithromycin,
amoxicillin-clavulanate, or levofloxacin per 1000 persons.
Monthly fills of other antibiotics per 1000 persons signifi-
cantly increased during these months (P < .001), and trends in
fills exceeded those observed during the prepandemic period
(P <.001). Through July 2020, monthly fills of azithromycin,
amoxicillin-clavulanate, levofloxacin, and amoxicillin per 1000
persons did not return to prepandemic levels. Monthly fills of
ciprofloxacin, sulfamethoxazole-trimethoprim, clindamycin,
doxycycline, nitrofurantoin, and cephalexin rebounded to
prepandemic levels.

DISCUSSION

To our knowledge, this is the first study to report outpatient
antibiotic prescription patterns in the US during the COVID-
19 pandemic and to put these data in the context of long-term
prepandemic trends. We demonstrated that prescription fills
of the 10 most commonly prescribed outpatient antibiotics de-
creased significantly in April 2020, after most routine health
care services were suspended. Thereafter, monthly prescrip-
tion fills of 7 agents rebounded over the next 3 months, and
trends through July 2020 exceeded prepandemic trends. In
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contrast, monthly azithromycin, amoxicillin-clavulanate,
and levofloxacin prescription fills did not significantly re-
bound for April through July 2020. Moreover, monthly fills of
these agents and amoxicillin did not return to prepandemic
levels (Supplementary Figure 1). Azithromycin, amoxicillin-
clavulanate, levofloxacin, and amoxicillin are recommended
for the treatment of community-acquired pneumonia [4], and
they are widely used against other respiratory tract infections.
The 4 drugs are among the most common inappropriately
prescribed antibiotics in the US, largely due to unnecessary
treatment of acute respiratory conditions such as sinusitis,
bronchitis, and nasopharyngitis [5, 6]. Taken together, the
data demonstrate that the COVID-19 pandemic has had an
immediate and sustained impact on US outpatient antibiotic
prescribing.

The abrupt decreases in antibiotic prescription fills at
the start of the pandemic were likely due to suspensions of
nonemergent, non-COVID-19-related health care services in
much of the country. Possible explanations for sustained reduc-
tions in azithromycin, amoxicillin-clavulanate, levofloxacin,
and amoxicillin use are that patients were less likely to seek out-
patient care for respiratory complaints that previously resulted
in an antibiotic prescription, clinicians were less likely to pre-
scribe an unnecessary antibiotic, and/or measures like physical
distancing and school, daycare facility, and business closures
lessened acquisition of certain bacterial infections. Increased
prescribing of most agents after April 2020 might reflect rein-
stitution of at least some in-person health care services, as well
as utilization of telemedicine. The relative impact of in-person
and telemedicine encounters on antibiotic prescribing rates is
unclear [7, 8].

The long-term impact of the COVID-19 pandemic on out-
patient antibiotic prescribing and antimicrobial resistance
(AMR) trends in the US is uncertain. Antibiotic usage will be
influenced by diverse and interacting factors, including the re-
sumption of deferred health care services, new developments in
the management of COVID-19 such as validation of immuno-
suppressive treatments or protective vaccines, the epidemiology
of severe acute respiratory syndrome coronavirus 2, influenza
and other respiratory tract viral infections in 2020-2021, and
indirect effects on public health delivery, health care resources,
and economic systems [9]. Associations between community
antibiotic use and AMR are complex, and attempts to eval-
uate them are complicated by unknown expected effect sizes,
costs of surveillance, heterogeneity of clinical and stewardship
practices, and other confounding factors [10]. As such, it is an
oversimplification to assume that antibiotic prescription trends
during the COVID-19 pandemic will correlate directly with
AMR rates [9]. Data have not been published on US in-hospital
antibiotic use during the pandemic. Monthly in-hospital anti-
biotic days of therapy (DOT) were significantly decreased for
April 2020 through June 2020 at a health care system in Western

Pennsylvania, outside of a COVID-19 epicenter, although DOT
per bed day of care were significantly increased [11].

Outpatient antibiotic stewardship programs are less well es-
tablished than in-hospital programs. The Centers for Disease
Control and Prevention and the White House National Action
Plan for Combating Antibiotic Resistant Bacteria have identi-
fied outpatient antimicrobial prescribing as a national steward-
ship priority [12]. The Core Elements of Outpatient Antibiotic
Stewardship established antibiotic overprescribing for upper
respiratory conditions as a high-priority area for intervention
[13]. Along these lines, we noted encouraging trends before
the COVID-19 pandemic, including significant reductions
in monthly fills of fluoroquinolones (targets of US Food and
Drug Administration safety warnings) [14], sulfamethoxazole-
trimethoprim, and clindamycin. Monthly fills of doxycy-
cline and nitrofurantoin (safe, niche-use agents with targeted
spectra) were significantly increased. Taken together, the data
suggest that there have been improvements in outpatient stew-
ardship practices.

Limitations of this study include lack of information on
local and regional trends, inability to differentiate azithromycin
prescriptions against COVID-19 from those given for other
indications, use of prescription fill data rather than written pre-
scription data, interventions outside of the pandemic that may
have affected prescribing, and an absence of specific prescrip-
tion (ie, indication), patient, and provider-level information.

As the COVID-19 pandemic progresses, there is a pressing
need for detailed studies of antibiotic use, AMR, and super-
imposed bacterial infections in the United States and globally
[1]. It will be important to identify factors that have contrib-
uted to sustained reductions in the use of oral azithromycin,
amoxicillin-clavulanate, levofloxacin, and amoxicillin below
baseline levels in the first months of the pandemic. If inap-
propriate prescriptions were curtailed, insights might provide
a foundation for developing successful outpatient stewardship
strategies in the future.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader,
the posted materials are not copyedited and are the sole responsibility
of the authors, so questions or comments should be addressed to the
corresponding author.
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