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As of September 2021, coronavirus disease 2019 (COVID-19) cases have exceeded
220 million and resulted in more than 4 million deaths worldwide, as reported by

the Johns Hopkins COVID-19 Resource Center (https://coronavirus.jhu.edu/map.html).
Molecular testing has been the most common method for detection of severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2), the causative agent of COVID-19.
These tests have received emergency use authorization (EUA) by the U.S. Food and
Drug Administration (FDA) for symptomatic patients. However, asymptomatic individu-
als represent a significant source of transmission of SARS-CoV-2, as the virus may be
present at high levels even before a patient develops symptoms. As a result of increas-
ing case counts and the need for broader testing capabilities, alternative approaches
have been developed, including rapid antigen tests. Antigen testing has several bene-
fits compared to laboratory-based molecular assays, including a more rapid turnaround
time (e.g., ,20 min), lower cost, and clinical laboratory improvement amendments
(CLIA) waiver for some antigen assays, allowing them to be performed outside of a tra-
ditional laboratory setting. However, there are several significant limitations of rapid
antigen tests, including lower analytical sensitivity and concerns related to their speci-
ficity (1–4). The possibility of false-positive results is of particular importance when the
disease prevalence is low.

There are currently limited data on the performance of rapid antigen tests in the
asymptomatic population, despite this being a common group undergoing SARS-CoV-
2 screening (5). In this study, we sought to compare the performance of routine molec-
ular testing and a rapid antigen assay (BinaxNOW; Abbott Rapid Diagnostics, Lake
Forest, IL) in asymptomatic patients undergoing COVID-19 preprocedural/surgical
screening. Patients (n = 997) who reported no symptoms related to COVID-19 at the
time of testing and who were undergoing routine preprocedural/surgical COVID-19
screening between 19 November 2020 and 29 January 2021 were eligible for this
study. Following receipt of written informed consent, each patient had a nasopharyn-
geal swab collected for routine COVID-19 molecular testing, as well as an anterior nares
swab for the BinaxNOW rapid antigen test. Routine molecular COVID-19 testing was
performed by either the Aptima SARS-CoV-2 transcription-mediated amplification
(TMA) method (Hologic, San Diego, CA) or a laboratory-developed real-time PCR (6).
Testing by both the Aptima TMA assay and the BinaxNOW rapid antigen test was per-
formed according to the manufacturers’ instructions.

Following testing of 997 study participants, 8 (0.8%) had an abnormal (i.e., nonneg-
ative) result by either the standard molecular test (n = 7) or the BinaxNOW rapid anti-
gen test (n = 1). Among the seven patients with a nonnegative molecular result, four
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patients had a positive result, two had an indeterminate result (i.e., low-level PCR sig-
nal; confirmed as positive the following day), and one had an inconclusive result (i.e.,
possible interfering substance). These seven patients tested negative by the BinaxNOW
rapid antigen test. One patient was positive by the BinaxNOW antigen test but nega-
tive by the routine molecular test (Table 1). A limitation of this study was the low num-
ber of patients testing positive by the molecular and/or antigen tests, which limits any
conclusions that can be made about the sensitivity of antigen testing.

In conclusion, 6 (0.6%) of 997 patients were confirmed by molecular testing to be
positive for SARS-CoV-2 RNA, and antigen was negative in each of these cases. Of these
six patients, three had been previously diagnosed with COVID-19 .20 days prior, so
the molecular results likely suggest persistent viral RNA. Three other patients were pos-
itive for the first time for SARS-CoV-2 RNA, but all were asymptomatic at the time of
testing. The rapid antigen test demonstrated high specificity (99.8%) with only one
false-positive result out of 991 samples that were negative by molecular testing. In
areas of low disease prevalence, screening of asymptomatic patients with a molecular
test prior to a procedure or surgery will likely maximize sensitivity and reduce potential
exposure to health care staff.

REFERENCES
1. Okoye NC, Barker AP, Curtis K, Orlandi RR, Snavely EA, Wright C, Hanson

KE, Pearson LN. 2021. Performance characteristics of BinaxNOW COVID-19
antigen card for screening asymptomatic individuals in a university set-
ting. J Clin Microbiol 59:e03282-20. https://doi.org/10.1128/JCM.03282-20.

2. Perchetti GA, Huang ML, Mills MG, Jerome KR, Greninger AL. 2021. Analyti-
cal sensitivity of the Abbott BinaxNOW COVID-19 Ag card. J Clin Microbiol
59:e02880-20. https://doi.org/10.1128/JCM.02880-20.

3. Pollock NR, Jacobs JR, Tran K, Cranston AE, Smith S, O’Kane CY, Roady TJ,
Moran A, Scarry A, Carroll M, Volinsky L, Perez G, Patel P, Gabriel S, Lennon
NJ, Madoff LC, Brown C, Smole SC. 2021. Performance and implementation
evaluation of the Abbott BinaxNOW rapid antigen test in a high-through-
put drive-through community testing site in Massachusetts. J Clin Micro-
biol 59:e00083-21. https://doi.org/10.1128/JCM.00083-21.

4. Prince-Guerra JL, Almendares O, Nolen LD, Gunn JKL, Dale AP, Buono SA,
Deutsch-Feldman M, Suppiah S, Hao L, Zeng Y, Stevens VA, Knipe K,
Pompey J, Atherstone C, Bui DP, Powell T, Tamin A, Harcourt JL,
Shewmaker PL, Medrzycki M, Wong P, Jain S, Tejada-Strop A, Rogers S,
Emery B, Wang H, Petway M, Bohannon C, Folster JM, MacNeil A, Salerno R,
Kuhnert-Tallman W, Tate JE, Thornburg NJ, Kirking HL, Sheiban K, Kudrna

J, Cullen T, Komatsu KK, Villanueva JM, Rose DA, Neatherlin JC, Anderson
M, Rota PA, Honein MA, Bower WA. 2021. Evaluation of Abbott BinaxNOW
rapid antigen test for SARS-CoV-2 infection at two community-based test-
ing sites — Pima County, Arizona, November 3–17, 2020. Mmwr Morb
Mortal Wkly Rep 70:100–105. https://doi.org/10.15585/mmwr.mm7003e3.

5. Shah MM, Salvatore PP, Ford L, Kamitani E, Whaley MJ, Mitchell K, Currie
DW, Morgan CN, Segaloff HE, Lecher S, Somers T, Van Dyke ME, Bigouette
JP, Delaney A, DaSilva J, O’Hegarty M, Boyle-Estheimer L, Abdirizak F,
Karpathy SE, Meece J, Ivanic L, Goffard K, Gieryn D, Sterkel A, Bateman A,
Kahrs J, Langolf K, Zochert T, Knight NW, Hsu CH, Kirking HL, Tate JE. 2021.
Performance of Repeat BinaxNOW severe acute respiratory syndrome co-
ronavirus 2 antigen testing in a community setting, Wisconsin, November
2020-December 2020. Clin Infect Dis 73:S54–S57. https://doi.org/10.1093/
cid/ciab309.

6. Rodino KG, Espy MJ, Buckwalter SP, Walchak RC, Germer JJ, Fernholz E,
Boerger A, Schuetz AN, Yao JD, Binnicker MJ. 2020. Evaluation of saline,
phosphate-buffered saline, and minimum essential medium as potential
alternatives to viral transport media for SARS-CoV-2 testing. J Clin Micro-
biol 58:e00590-20. https://doi.org/10.1128/JCM.00590-20.

TABLE 1 Laboratory and clinical characteristics of patients with a nonnegative SARS-CoV-2
molecular or rapid antigen test result

Patient
Molecular
test result

Rapid
antigen
result Notes

1 Negative Positive Seen for possible Crohn’s ileitis; likely false-positive Aga

2 Positiveb Negative Previously diagnosed (34 days prior) with COVID-19
3 Positivec Negative Previously diagnosed (49 days prior) with COVID-19
4 Positived Negative Previously diagnosed (23 days prior) with COVID-19
5 Positivee Negative First time diagnosis of COVID-19; chronic lung disease
6 Indeterminatef Negative Molecular test was positive the following day for COVID-19
7 Indeterminateg Negative Molecular test was positive the following day for COVID-19
8 Inconclusive Negative Molecular test was negative the following day for COVID-19
aAg, antigen.
bReal-time PCR cycle threshold (CT) value of 35.
cReal-time PCR CT value of 33.3.
dReal-time PCR CT value of 29.7.
eReal-time PCR CT value of 30.0.
fReal-time PCR CT value of 35.
gReal-time PCR testing the following day yielded an indeterminate result. Transcription-mediated amplification
(TMA) assay yielded a relative light unit (RLU) value of 1,031.
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