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Abstract

We assessed the prevalence of antibiotic prescriptions among ambulatory patients tested for 

coronavirus disease 2019 (COVID-19) in a large public US healthcare system and found a low 

overall rate of antibiotic prescriptions (6.7%). Only 3.8% of positive severe acute respiratory 

coronavirus virus 2 (SARS-CoV-2) tests were associated with an antibiotic prescription within 7 

days.

The coronavirus disease 2019 (COVID-19) pandemic has presented a major challenge 

to antimicrobial stewardship efforts worldwide. Multiple studies have illustrated the 

widespread use of broad-spectrum antibiotics for patients with COVID-19 in the inpatient 

setting despite low rates of confirmed bacterial coinfection,1 but far less is known about 

antibiotic utilization for non-hospitalized patients with suspected or confirmed COVID-19. 

Observational studies in the United States and the United Kingdom have reported declining 

outpatient antibiotic prescriptions during the COVID-19 pandemic.2,3 However, data from 

the United Kingdom suggest high rates of 37% for outpatient antibiotic use during 

COVID-19 illness in patients who eventually required hospitalization in the context of 

national guidelines recommending doxycycline or amoxicillin for high-risk COVID-19 

pneumonia.4,5
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In the United States, prior data on outpatient antibiotic stewardship during the COVID-19 

pandemic is extremely limited. In a single-center review of 346 patients that examined 

antibiotic use across the healthcare continuum in March and April 2020, only 3% of patients 

diagnosed with COVID-19 during an ambulatory encounter were prescribed antibiotics for 

respiratory illness within 14 days of testing.6 Additional data are necessary to determine 

whether antibiotics are being prescribed appropriately for ambulatory COVID-19. We sought 

to help fill this knowledge gap by determining outpatient antibiotic prescription rates among 

patients tested for severe acute respiratory coronavirus virus 2 (SARS-CoV-2) at a large 

safety-net healthcare system in the southeastern United States.

Methods

Our study population included all ambulatory patients tested for SARS-CoV-2 within the 

Grady Health System (GHS) from April 1, 2020, through June 30, 2021. GHS is a large 

publicly funded safety-net healthcare system in Atlanta, Georgia, that includes Grady 

Memorial Hospital and its primary care clinic, 6 neighborhood health centers, a large 

HIV clinic, and multiple medical and surgical specialty clinics. In April 2020, outpatient 

testing for SARS-CoV-2 was implemented utilizing polymerase chain reaction (PCR) assay 

on nasopharyngeal specimens at the Grady Microbiology Laboratory using the Abbott 

Laboratories m2000 RealTIME (Lake Bluff, IL) system or the Abbot Laboratories Alinity 

SARS-CoV-2 RT-PCR system. Data extraction from the Grady EPIC electronic medical 

record system was performed by the Grady information technology team. The database 

comprised all ambulatory patients with a SARS-CoV-2 test including clinic visits, telehealth 

encounters, and testing-only encounters. Testing conducted through GHS employee health 

services was excluded from analysis. The following data were extracted: demographics, 

SARS-CoV-2 test dates and results, antibiotic prescriptions, associated outpatient visit 

records, and records of inpatient admissions in the 30 days following SARS-CoV-2 testing. 

Antibiotic prescriptions within 7 days of a SARS-COV-2 test (before or after) were included. 

The National Healthcare Safety Network Antimicrobial Use Protocol was used to define 

antimicrobial inclusion,7 and antifungal agents and antibiotics prescribed for HIV infection-

related opportunistic infection prophylaxis were additionally excluded. For all patients with 

a positive SARS-CoV-2 test who received antibiotics, 2 physicians conducted chart review 

and independently determined appropriateness of antibiotic prescriptions. A third board-

certified infectious disease physician made a final determination in the case of disagreement.

Results

During the 15-month study period, 21,566 SARS-CoV-2 PCR tests were performed among 

15,113 unique persons, with 1,437 positive test results (6.7%). Among all testing encounters 

34.2% were associated with an outpatient clinic visit within 7 days. In total, 1,381 antibiotic 

prescriptions were ordered within 7 days of SARS-CoV-2 testing (64 per 1,000 patient 

encounters). Antibiotics were more commonly prescribed in association with a negative 

(6.6%) versus positive (3.8%) SARS-CoV-2 test (P < .001). Patients who were white and 

those with private insurance were more likely to receive antibiotics within 7 days of their 

SARS-CoV-2 test compared with patients who were black or African American, and patients 

with Medicaid or Medicare, respectively (Table 1).
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Among the 55 persons with COVID-19 and an associated antibiotic prescription, 21 (38.2%) 

had no appropriate indication for an antibiotic, and 12 (63.2%) of these inappropriate 

prescriptions were for azithromycin (Table 2). Telehealth visits were associated with a 

higher proportion of inappropriate antibiotic prescriptions than in-person visits (76.9% vs 

28.2%; P = .006) (Table 2). The most common antibiotics prescribed among outpatients 

with a positive SARS-CoV-2 test were macrolides and penicillins (Supplementary Table 

1 online). Inpatient admission rates at 7 and 30 days for patients who tested positive 

for SARS-COV-2 were similar among those who did and did not receive antibiotics 

(Supplementary Table 2 online).

Discussion

Our findings demonstrate an overall low rate of antibiotic prescriptions among individuals 

presenting for outpatient SARS-COV-2 testing, with a significantly lower rate of antibiotic 

prescriptions among individuals diagnosed with COVID-19 (3.8% for SARS-CoV-2–

positive vs 6.6% for SARS-CoV-2–negative). This finding differs from high rates of 

antibiotic use reported in patients hospitalized with COVID-19,1 but it aligns with recent 

estimates of outpatient antibiotic use for COVID-19.6 One potential explanation for the 

observed low rates of outpatient antibiotic prescription for COVID-19 is that the ubiquity of 

the COVID-19 pandemic resulted in public awareness of the lack of effective oral treatment 

options for early or mild disease. Additionally, the presence of widely available and highly 

sensitive SARS-COV-2 diagnostic testing may have allowed providers to take a “test and 

reassess” approach that has not been widely adopted for other viral illnesses. Thus, our 

findings highlight the potential role of accurate and rapid diagnostic tests to influence future 

antimicrobial prescription practices by reducing diagnostic uncertainty.8,9

The observed low antibiotic prescription rates could alternatively indicate a lower acuity 

of COVID-19 in our study population. However, the SARS-CoV-2–positive patients in our 

cohort had a 30-day admission rate of 2.9% within our hospital system only (Supplementary 

Table 2). This rate is comparable to the 1-month admission rate of 4.0%–9.0% described in 

a large outpatient cohort in France,10 suggesting that severity of COVID-19 disease in our 

patient population approximates that of other ambulatory settings.

This study had several limitations. We did not evaluate baseline data to demonstrate the rate 

of outpatient antibiotic prescriptions before the pandemic. We were also unable to determine 

the indications for patients’ ambulatory SARS-CoV-2 testing; thus, we could not compare 

antibiotic prescription rates in patients tested due to COVID-19–like symptoms and those 

who were asymptomatic. However, our study population reflects the real-world of SARS-

CoV-2 testing because providers must interpret SARS-CoV-2 test results in asymptomatic 

or minimally symptomatic patients. Finally, we did not capture the diagnosis for which 

antibiotics were prescribed. Nevertheless, we were able to describe the clinical indications 

for all antibiotic prescriptions within 7 days of a positive SARS-CoV-2 test (Table 2).

In conclusion, we have described a low rate of outpatient antibiotic prescribing to patients 

within 7 days of a positive SARS-CoV2 test result over a 15-month period at a large public 

safety-net hospital system in the United States. Our results expand prior work illustrating 

Smith et al. Page 3

Antimicrob Steward Healthc Epidemiol. Author manuscript; available in PMC 2022 May 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



low rates of outpatient antibiotic use during the COVID-19 pandemic and investigate the 

appropriateness of the antibiotic prescriptions among patients with COVID-19. The potential 

role for rapid diagnostics to improve outpatient antibiotic prescribing practices warrants 

further research.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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