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expedited peer review. Additionally, information should be 
considered current only at the time of publication and may 
evolve as the science develops.

BACKGROUND
Severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) is a novel viral pathogen and its associated 
clinical syndrome (COVID-19) is the cause of an ongoing 
global pandemic involving hundreds of thousands of deaths. 
While current research efforts focus primarily on identifying 
therapeutic interventions, it is important to consider the 
collateral effects of COVID-19 on other public health crises. 

University of Wisconsin Madison, School of Medicine and Public Health, Department of 
Emergency Medicine, Madison, Wisconsin
University of Wisconsin Madison, School of Medicine and Public Health, Madison, 
Wisconsin
University of Wisconsin Madison, School of Medicine and Public Health, Department of 
Pharmacy, Madison, Wisconsin
University of Wisconsin Madison, School of Medicine and Public Health, Department of 
Medicine, Madison, Wisconsin
University of Massachusetts Medical School - Baystate, Department of Medicine, 
Springfield, Massachusetts

*

†

‡

§

¶

While current research efforts focus primarily on identifying patient level interventions that mitigate 
the direct impact of COVID-19, it is important to consider the collateral effects of COVID-19 on 
antimicrobial resistance. Early reports suggest high rates of antibiotic utilization in COVID-19 patients 
despite their lack of direct activity against viral pathogens. The ongoing pandemic is exacerbating 
known barriers to optimal antibiotic stewardship in the ED, representing an additional direct threat 
to patient safety and public health. There is an urgent need for research analyzing overall and 
COVID-19 specific antibiotic prescribing trends in the ED. Optimizing ED stewardship during 
COVID-19 will likely require a combination of traditional stewardship approaches (e.g. academic 
detailing, provider education, care pathways) and effective implementation of host response 
biomarkers and rapid COVID-19 diagnostics. Antibiotic stewardship interventions with demonstrated 
efficacy in mitigating the impact of COVID-19 on ED prescribing should be widely disseminated and 
inform the ongoing pandemic response. [West J Emerg Med. 2020;21(5)1283-1286.]

Specifically, early reports suggest high rates of antibiotic 
utilization in COVID-19 patients despite their lack of direct 
activity against viral pathogens.1,2 Unnecessary use of 
antibiotics is a primary driver of antimicrobial resistance, a 
global public health crisis,3,4 and a significant risk to patient 
safety due to the risk of serious adverse drug events (ie, 
allergic reactions) and Clostridioides difficile infection. 

As the hospital entry point for most patients with potential 
COVID-19, the emergency department (ED) is a critical 
setting for stewardship efforts.5 The ED has unique, systems-
level barriers to quality improvement interventions that 
require customized approaches to antibiotic stewardship.6 It is 
important to consider how the ongoing pandemic exacerbates 
existing challenges to antibiotic stewardship for acute 
respiratory conditions in the ED.
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ANTIBIOTIC USE IN PATIENTS WITH COVID-19 
Most available reports on COVID-19 have focused on 

characterization of the disease and associated outcomes; 
so there is limited information available on antibiotic use 
patterns. Two recent systematic reviews identified that 72% 
of patients with COVID-19 receive antibiotic therapy despite 
only 7% having a bacterial co-infection.2,7 While these 
findings raise substantial concern about potential overuse of 
antibiotics in COVID-19, the underlying studies are lacking 
sufficient prescribing detail to fully characterize the dilemma. 
Specifically, they do not include critical details such as when/
where the antibiotics were initiated, indication for initiation 
(eg, empiric therapy vs confirmed co-infection), and duration/
spectrum of therapy. In the few studies that did report co-
infections, they often fail to provide details on how the infection 
was diagnosed and type of infection (ie, viral, bacterial, or 
fungal). There is a need to obtain prescribing data from the 
ED due to its primacy in the initial evaluation of COVID-19 
patients and its susceptibility to the stewardship challenges 
posed by the pandemic. Only by gathering this information 
can the magnitude and appropriateness of ED-based antibiotic 
prescribing related to COVID-19 be accurately evaluated. 

POTENTIAL ADVERSE EFFECTS OF COVID-19 ON 
EMERGENCY DEPARTMENT STEWARDSHIP 

Due to unique, system-level factors, optimizing antibiotic 
prescribing in the ED is challenging. Emergency care providers 
have specifically reported that time pressures, clinical inertia, 
perceived patient expectations, and diagnostic uncertainty can 
lead to overuse of antibiotics.8,9 Individual providers’ perceptions 
of the risk-to-benefit ratio for antibiotics may also drive the 
substantial inter-provider prescribing rate variability observed 
in the literature.10,11 In EDs experiencing a surge in volumes 
related to COVID-19 (eg, New York), the increased caseload may 
exacerbate the pre-existing barriers to stewardship. Additionally, 
fear of COVID-19 and a baseline lack of understanding among 
some patients of how antibiotics work may accelerate actual or 
perceived expectations for antibiotic therapy.12 

These challenges in optimizing antibiotic prescribing in the 
ED are further exacerbated by diagnostic limitations inherent 
to the first pandemic wave. Patients with COVID-19 infection 
can present with a wide spectrum of illness severity and non-
specific clinical features (eg, cough, dyspnea) that overlap 
substantially with other common acute respiratory conditions 
such as asthma, congestive heart failure, and bronchitis.13 Given 
the lack of widespread access to accurate and rapid COVID-19 
diagnostics, including the absence of point-of-care assays, it 
is incredibly difficult to differentiate COVID-19 from other 
acute respiratory conditions for which antibiotics are generally 
indicated (eg, community-acquired pneumonia and chronic 
obstructive pulmonary disease exacerbations). This is likely 
to drive further overuse of antibiotics, given that high rates of 
unnecessary antibiotic prescribing are already observed for 
respiratory conditions of less diagnostic uncertainty (eg, asthma, 

influenza, and bronchitis), where therapeutic guidelines are 
clearly established and do not support antibiotic use.14-16 

The increased prevalence of early hypoxia and progression 
to respiratory failure reported for COVID-19 compared to 
other infectious respiratory conditions is another potential 
factor underlying high rates of antibiotic utilization.17 For 
instance, Sepsis CMS Core Measure 1 (SEP-1) requires rapid 
administration of broad-spectrum antibiotics for all ED patients 
with two systemic inflammatory response syndrome criteria and a 
lactate > 2.0 mmol/L . This definition of severe sepsis may create 
antibiotic prescribing pressure for patients with minor vital sign 
or metabolic perturbations.18 Additionally, early guidelines for 
critically ill patients with COVID-19 recommended consideration 
of antibiotics due to the possibility of bacterial co-infection, 
despite a lack of evidence demonstrating improved outcomes.19,20 

Although not directly related to COVID-19 infections, 
the pandemic public health response effort appears to have 
significantly altered patterns of ED utilization. Several reports 
confirm dramatic decreases in ED volumes for emergent 
conditions, potentially related to “stay at home” orders or fear of 
COVID-19 exposure in the hospital.21,22 Delayed presentations 
can cause more severe presentations of acute respiratory (eg, 
asthma) and infectious conditions (eg, sepsis), which may in 
turn lead to increased rates of antibiotic utilization and expanded 
spectrum of empiric therapy. While these effects are speculative, 
due to a lack of detailed reporting on antibiotic treatment of 
COVID-19 patients in the ED, they share similarities with known 
challenges to ED antibiotic prescribing and can be mitigated by 
established stewardship interventions. 

EMERGENCY DEPARTMENT ANTIBIOTIC 
STEWARDSHIP STRATEGES FOR COVID-19 

There are several relevant stewardship interventions with 
established effectiveness in curbing inappropriate antibiotic 
usage for acute respiratory conditions in the ED. Academic 
detailing, care pathways/guidelines, and pharmacist review can 
improve empiric antibiotic selection for community-acquired 
pneumonia.23-27 The use of rapid, viral pathogen-detection 
assays has been proposed as a means to reduce antibiotic 
initiation and facilitate earlier discontinuation among ED 
patients with respiratory tract infections (eg, influenza).28-31 The 
ID NOW point-of-care testing platform by Abbott (Chicago, 
IL) that is used for rapid influenza, strep A, and respiratory 
syncytial virus now has a test for COVID-19 that can deliver 
a test result in 13 minutes with over 90% agreement with 
molecular polymerase chain reaction (PCR) assays for SARS-
Cov-2.32,33 Given the role of diagnostic uncertainty in antibiotic 
prescribing, these assays will be an increasingly important tool 
for optimizing stewardship during the ongoing pandemic. 

Although the availability, diagnostic performance, and 
turnaround time of diagnostic tests for SARS-CoV-2 is likely 
to continue improving over time, we are over five months into 
this pandemic and rapid testing is still not widely available in 
the ED. There is an immediate need for research elucidating the 
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role of host response biomarkers in helping clinicians identify 
bacterial infections in patients with acute respiratory illnesses. 
Procalcitonin (PCT) is a Food and Drug Administration-
approved biomarker that differentiates viral from bacterial 
infections and can safely guide antibiotic decision-making for 
stable patients with acute respiratory infections.34 However, 
rapid PCT is not widely used in the US and a recent trial 
demonstrated significant antibiotic use in low-risk pneumonia 
patients despite a negative PCT, suggesting the need for 
additional clinician education and decision support.35.36 

Early reports indicate PCT remains negative in COVID-19 
infection and may be useful in easing concerns of bacterial co-
infection, although further research is needed to confirm these 
findings.1,37,38 Finally, although not yet available in the US, a 
point-of-care host response assay for respiratory tract infections 
that incorporates both a bacterial (C-reactive protein) and viral 
biomarker (myxovirus resistance protein A) has a reported 99% 
negative predictive value for bacterial infections.39 The finger-
stick sample collection method and 10-minute turnaround 
time offer a promising alternative to PCR assays that require 
higher level personal protective equipment during nasal swab 
collection and are generally associated with turnaround times 
of several hours. This assay has been proposed as a potential 
triage tool in a tiered COVID-19 diagnostic strategy, but 
further validation of its performance in confirmed cases will be 
required before introduction into clinical practice.40 

CONCLUSION
The ongoing COVID-19 pandemic is exacerbating 

known challenges to optimal antibiotic stewardship in the ED, 
representing an additional direct threat to patient safety and public 
health via antibiotic overprescribing and promotion of bacterial 
resistance. There is an immediate need for research characterizing 
ED antibiotic prescribing patterns and the performance of host 
response biomarkers among patients with confirmed or suspected 
COVID-19. Antibiotic stewardship approaches shown to 
effectively mitigate the impact of COVID-19 in the ED should be 
widely disseminated and inform future pandemic responses. 

Address for Correspondence: Michael S. Pulia, MD, MS, University 
of Wisconsin Madison School of Medicine and Public Health, 
Deparment of Emergency Medicine, 800 University Bay Drive Suite 
310, Madison, WI 53705. Email: mspulia@medicine.wisc.edu.

Conflicts of Interest: By the WestJEM article submission agreement, 
all authors are required to disclose all affiliations, funding sources 
and financial or management relationships that could be perceived 
as potential sources of bias. No author has professional or financial 
relationships with any companies that are relevant to this study. 
There are no conflicts of interest or sources of funding to declare. 

Copyright: © 2020 Pulia et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1. Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of 

adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort 
study. Lancet. 2020;395(10229):1054-62. 

2. Rawson TM, Moore LSP, Zhu N, et al. [Ahead of Print]. Bacterial 
and fungal co-infection in individuals with coronavirus: A rapid 
review to support COVID-19 antimicrobial prescribing. Clin Infect 
Dis. May 2, 2020.

3. Ventola CL. The antibiotic resistance crisis. Pharm Ther. 
2015;40(4):277-83.

4. ONeill J. Tackling Drug-Resistant Infections Globally: Final Report and 
Recommendations. AMR. 2016;1-84.

5. May L, Cosgrove S, L’Archeveque M, et al. Antimicrobial stewardship in 
the emergency department and guidelines for development. Ann Emerg 
Med. 2013;62(1): 69-77.

6. Pulia M, Redwood R, May L. Antimicrobial stewardship in the 
emergency department. Emerg Med Clin North Am. 2018;36(4):853-72.

7. Lansbury L, Lim B, Baskaran V, et al. [Ahead of Print] Co-infections in 
people with COVID-19: a systematic review and meta-analysis. J Infect. 
May 27, 2020. 

8. Almatar MA, Peterson GM, Thompson A, et al. Factors influencing 
ceftriaxone use in community-acquired pneumonia: emergency doctors’ 
perspectives. Emerg Med Australas. 2014;26(6):591-5. 

9. May L, Gudger G, Armstrong P, et al. Multisite exploration of clinical 
decision-making for antibiotic use by emergency medicine providers 
using quantitative and qualitative methods. Infect Control Hosp 
Epidemiol. 2014;35(9):1114-25. 

10. Klein EY, Martinez EM, May L, et al. Categorical risk perception drives 
variability in antibiotic prescribing in the emergency department: a mixed 
methods observational study. J Gen Intern Med. 2017;32(10):1083-9. 

11. Jones BE, Sauer B, Jones MM, et al. Variation in outpatient antibiotic 
prescribing for acute respiratory infections in the veteran population: a 
cross-sectional study. Ann Intern Med. 2015;163(2):73-80. 

12. Broniatowski DA, Klein EY, Reyna VF. Germs are germs, and why not 
take a risk? Patients’ expectations for prescribing antibiotics in an inner-
city emergency department. Med Decis Making. 2015;35(1):60-7. 

13. CDC. Coronavirus Disease 2019 (COVID-19) – Symptoms. Centers for 
Disease Control and Prevention. Published May 13, 2020. Accessed 
June 5, 2020. https://www.cdc.gov/coronavirus/2019-ncov/symptoms-
testing/symptoms.html

14. Fleming-Dutra KE, Hersh AL, Shapiro DJ, et al. Prevalence of 
Inappropriate Antibiotic Prescriptions Among US Ambulatory Care Visits, 
2010-2011. JAMA. 2016;315(17):1864-73.

15. Lindenauer PK, Stefan MS, Feemster LC, et al. Use of antibiotics among 
patients hospitalized for exacerbations of asthma. JAMA Intern Med. 
2016;176(9):1397-1400. 

16. Ghazi IM, Nicolau DP, Nailor MD, Aslanzadeh J, Ross JW, Kuti 
JL. Antibiotic utilization and opportunities for stewardship among 
hospitalized patients with influenza respiratory tract infection. Infect 
Control Hosp Epidemiol. 2016;37(5):583-9. 

17. Faust JS, Rio C del. [Ahead of Print]. Assessment of deaths from 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Western Journal of Emergency Medicine 1286 Articles in Press

COVID-19: An Emerging Threat to Antibiotic Stewardship in the ED Pulia et al.

COVID-19 and from seasonal influenza. JAMA Intern Med. May 
14, 2020. 

18. Pulia MS, Redwood R, Sharp B. Antimicrobial stewardship in the 
management of sepsis. Emerg Med Clin North Am. 2017;35(1):199-217. 

19. Poston JT, Patel BK, Davis AM. Management of critically ill adults with 
COVID-19. JAMA. 2020;323(18):1839-41.

20. Buetti N, Mazzuchelli T, Priore EL, et al. [Ahead of Print] Early 
administered antibiotics do not impact mortality in critically ill patients 
with COVID-19. J Infect. June 4, 2020. 

21. Hartnett KP, Kite-Powell A, DeVies J, et al. Impact of the COVID-19 
pandemic on emergency department visits-United States, January 1, 
2019–May 30, 2020. MMWR-Morbid Mortal W. 2020;69(23):699-704.. 

22. Baum A, Schwartz MD. Admissions to Veterans Affairs hospitals 
for emergency conditions during the COVID-19 pandemic. JAMA. 
2020;324(1):96-9.

23. Borde JP, Kern WV, Hug M, et al. Implementation of an intensified 
antibiotic stewardship programme targeting third-generation 
cephalosporin and fluoroquinolone use in an emergency medicine 
department. Emerg Med J. 2015;32(7):509-15. 

24. Kulwicki BD, Brandt KL, Wolf LM, et al. Impact of an emergency 
medicine pharmacist on empiric antibiotic prescribing for pneumonia and 
intra-abdominal infections. Am J Emerg Med. 2019;37(5):839-44. 

25. Beavin L, Arnold F, Peyrani P, et al. Antimicrobial stewardship in 
hospitalized patients with respiratory infections: ten-year experience 
from the Robley Rex Louisville VA Medical Center. Univ Louisville J 
Respir Infect. 2017;1(4):30-4.

26. Hortmann M, Heppner HJ, Popp S, et al. Reduction of mortality in 
community-acquired pneumonia after implementing standardized 
care bundles in the emergency department. Eur J Emerg Med. 
2014;21(6):429-35. 

27. Almatar M, Peterson GM, Thompson A, et al. Clinical pathway 
and monthly feedback improve adherence to antibiotic guideline 
recommendations for community-acquired pneumonia. PloS One. 
2016;11(7):e0159467. 

28. Blaschke AJ, Shapiro DJ, Pavia AT, et al. A national study of the impact 
of rapid influenza testing on clinical care in the emergency department. J 
Pediatr Infect Dis Soc. 2014;3(2):112-8.

29. Brendish NJ, Malachira AK, Armstrong L, et al. Routine molecular point-
of-care testing for respiratory viruses in adults presenting to hospital with 
acute respiratory illness (ResPOC): a pragmatic, open-label, randomised 

controlled trial. Lancet Respir Med. 2017;5(5):401-11. 
30. Abbas S, Bernard S, Lee KB, et al. Rapid respiratory panel testing: 

Impact of active antimicrobial stewardship. Am J Infect Control. 
2019;47(2):224-5. 

31. Li J, Kang-Birken SL, Mathews SK, et al. Role of rapid diagnostics 
for viral respiratory infections in antibiotic prescribing decision 
in the emergency department. Infect Control Hosp Epidemiol. 
2019;40(9):974-8. 

32. Abbott Launches Molecular Point-of-Care Test to Detect Novel 
Coronavirus in as Little as Five Minutes. 2020. Available at: https://
abbott.mediaroom.com/2020-03-27-Abbott-Launches-Molecular-Point-
of-Care-Test-to-Detect-Novel-Coronavirus-in-as-Little-as-Five-Minutes. 
Accessed June 20, 2020.

33. Abbott Releases Interim Clinical Study Data on ID NOW COVID-19 
Rapid Test Showing Strong Agreement to Lab-Based Molecular PCR 
Tests. 2020. Available at: https://abbott.mediaroom.com/2020-05-21-
Abbott-Releases-Interim-Clinical-Study-Data-on-ID-NOW-COVID-19-
Rapid-Test-Showing-Strong-Agreement-to-Lab-Based-Molecular-PCR-
Tests. Accessed June 20, 2020.

34. Schuetz P, Wirz Y, Sager R, et al. Procalcitonin to initiate or discontinue 
antibiotics in acute respiratory tract infections. Cochran Syst Rev. 
2017;10(10):CD007498. 

35. Huang DT, Yealy DM, Filbin MR, et al. Procalcitonin-guided use 
of antibiotics for lower respiratory tract infection. N Engl J Med. 
2018;379(3):236-49. 

36. Pulia MS, Schulz LT, Fox BC. Procalcitonin-guided antibiotic use. N Engl 
J Med. 2018;379(20):1971-2. 

37. Liu F, Li L, Xu M Da, et al. Prognostic value of interleukin-6, C-reactive 
protein, and procalcitonin in patients with COVID-19. J Clin Virol. 
2020;127:104370. 

38. Metlay JP and Waterer GW. [Ahead of Print]. Treatment of community-
acquired pneumonia during the coronavirus disease 2019 (COVID-19) 
pandemic. Ann Intern Med. May 7, 2020. 

39. Shapiro NI, Self WH, Rosen J, et al. A prospective, multi-centre US 
clinical trial to determine accuracy of FebriDx point-of-care testing for 
acute upper respiratory infections with and without a confirmed fever. 
Ann Med. 2018;50(5):420-29. 

40. Pulia MS, O’Brien TP, Hou PC, et al. Multi-tiered screening and 
diagnosis strategy for COVID-19: a model for sustainable testing 
capacity in response to pandemic. Ann Med. 2020;52(5):207-14. 


