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Abstract

Repeated antigen testing of 12 severe acute respiratory coronavirus virus 2 (SARS-CoV-2)-positive nursing home residents using Abbott
BinaxNOW identified 9 of 9 (100%) culture-positive specimens up to 6 days after initial positive test. Antigen positivity lasted 2-24 days.
Antigen positivity might last beyond the infectious period, but it was reliable in residents with evidence of early infection.
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To address the disproportionate coronavirus disease (COVID-19)
burden in nursing homes, in July 2020, the US Department of
Health and Human Services began allocating point-of-care antigen
tests to >15,000 nursing homes."? Although the results of such
tests can facilitate earlier identification of severe acute respiratory
coronavirus virus 2 (SARS-CoV-2) infections and implementation
of prevention efforts compared with laboratory-based tests
like real-time reverse transcription-polymerase chain reaction
(RT-PCR),® published data characterizing antigen testing in
infected nursing home residents are limited. Such data could better
inform infection prevention and control practices, particularly
during SARS-CoV-2 outbreaks.*

The Abbott BinaxNOW COVID-19 Ag Cards (BinaxNOW,
Abbott Diagnostics Scarborough, Scarborough, ME) have received
emergency-use authorization (EUA) for qualitative detection of
the SARS-CoV-2 nucleocapsid protein antigen.” McKay et al®
evaluated the performance of BinaxNOW used for facility-wide
point-prevalence surveys (PPSs) during a nursing home outbreak.
In this report, we further characterize BinaxNOW using repeated
testing in a sample of antigen-positive nursing home residents
identified in McKay et al by comparing antigen results to RT-PCR
and virus culture results at frequent intervals and describing the
duration of antigen positivity.
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Methods
Participant recruitment

Following the identification of a SARS-CoV-2 outbreak through
facility testing, the Centers for Disease Control and Prevention
(CDC) conducted 3 PPSs of all residents according to CDC
guidance (Fig. 1);* the PPS, including materials and methods is
described in McKay et al.® Residents who tested antigen positive
during a PPS and provided informed consent were enrolled in a
longitudinal evaluation that included 4 additional specimen
collections every 1-3 days. All antigen testing presented here
was conducted using BinaxNOW.>

Specimen collection and testing

At each visit, paired bilateral anterior nasal swabs were collected:
one was tested using BinaxNOW?® and the other was tested for
presence of SARS-CoV-2 RNA by RT-PCR using the CDC
Influenza SARS-CoV-2 (Flu SC2) Multiplex Assay.® Cycle thresh-
old (Ct) values <40 for the SARS-CoV-2 nucleocapsid protein gene
target were defined as RT-PCR positive. To assess the presence
of replication-competent virus, cultures were performed using
Vero-CCL-81 cells on specimens with an RT-PCR Ct value
<35 or antigen-positive/RT-PCR-negative results.®

Statistical analysis

For each participant, results from facility testing, PPSs, and
longitudinal specimens were analyzed using Microsoft Excel soft-
ware (Microsoft, Redmond, WA) and SAS version 9.4 software
(SAS Institute, Cary, NC). Percent positive agreement was
determined by comparing antigen test results with RT-PCR
and virus culture results. Percent negative agreement between
antigen test and virus culture was not calculated because
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Fig. 1. Timeline of BinaxNOW antigen testing at a nursing home experiencing an outbreak of SARS-CoV-2 infections. The facility conducted antigen testing of residents
using BinaxNOW from October 7 through October 21, 2020. From October 22, 2020, through November 3, 2020, the CDC conducted 3 facility-wide point-prevalence surveys
(PPSs) among 127 residents using BinaxNOW (results published in McKay et al®). Day 0 denotes the dates participants of the longitudinal evaluation were first identified as antigen
positive during a PPS. Specimen collection for the longitudinal evaluation began 1-3 days after Day 0.

antigen-negative/RT-PCR-negative specimens were not sent for
culture. Antigen duration was defined as the number of days
between first and last antigen-positive results, inclusive. This activ-
ity was reviewed by the CDC and was conducted consistent with
applicable federal law and CDC policy.”!!

Results

Among 127 residents tested during the PPSs, 47 (37%) tested anti-
gen positive, and 12 (26%) enrolled in the longitudinal evaluation.
The median age of the 12 participants was 74 years (range, 37-89)
and 8 (67%) were male. Of 55 paired specimens, 44 (80%) were
antigen positive and 48 (87%) were RT-PCR positive (Fig. 2).
Between antigen tests and RT-PCR assays, the percent positive
agreement was 85% (41 of 48; exact binomial 95% confidence
interval [95% CI], 72%-94%) and percent negative agreement
was 57% (4 of 7; 95% CI, 18%-90%). Also, 3 antigen-positive/
RT-PCR-negative (ie, false positive) specimens, collected from
2 participants (C and L), had preceding and subsequent
antigen-negative specimens that were either RT-PCR negative or
had a Ct value of 35 (Fig. 2).

Among 48 RT-PCR-positive specimens, the median Ct value
was 29 (range, 18-35) for antigen-positive specimens and
33 (range, 30-35) for antigen-negative specimens (Wilcoxon,
P = .007). Virus culture was attempted for 48 specimens (87%).
In total, 39 specimens (81%), including 3 antigen-positive/
RT-PCR-negative specimens, were culture negative for SARS-
CoV-2; however, 9 specimens (19%) from 4 participants (E, G,
I, and K) were culture positive for 1 to at least 6 days (Fig. 2).
The percent positive agreement between antigen test and
virus culture among these 9 specimens was 100% (95% CI,
66%-100%). The median Ct value among antigen-positive
specimens was 21 (range, 18-27) when the culture was positive
and 30 (range, 20-34) when the culture was negative (Wilcoxon
P < .001). Also, 5 participants (42%) tested antigen positive at

all longitudinal visits. Moreover, 4 (33%) participants with
intermittent antigen-negative tests (A, C, E, and J) had specimens
with Ct values >30 preceding their first antigen-negative result
(Fig. 2).

The duration between the first PPS antigen-positive result and
last longitudinal antigen-positive result ranged from 2 to 10 days,
when specimen collection stopped. Facility-conducted testing
identified 8 participants (A-H) as antigen positive before the
PPS, extending their antigen positivity duration to 12 to 24 days
(Fig. 2). The maximum days observed for antigen-positive/
RT-PCR-positive agreement and antigen-positive/culture-positive
agreement were 10 and 6, respectively.

Discussion

In this small convenience sample of SARS-CoV-2 antigen-positive
nursing home residents, BinaxXNOW identified all specimens
harboring replication-competent virus during repeated, frequent
testing. Ct values among antigen-positive specimens were signifi-
cantly lower than antigen-negative specimens, suggesting that
antigen-positive residents had higher viral loads. These results
suggest that BinaxNOW identified potentially infectious nursing
home residents during this outbreak. Antigen was detected up
to 24 days after the initial positive result, well beyond the maxi-
mum observed duration of culture positivity (6 days), indicating
that antigen positivity might last beyond the infectious period in
some nursing home residents. For comparison, Surie et al'? found
that PCR positivity can last as long as 48 days in a nursing home
cohort.

Antigen results were consistently positive for many
participants. Some false-positive and intermittently positive
specimens occurred among specimens preceded or followed by
antigen-negative specimens, RT-PCR-negative specimens, or
specimens with high Ct values, possibly reflecting later stages
of infection when viral loads are waning. McKay et al® found that



Infection Control & Hospital Epidemiology

Days Before and After First Positive Antigen Result in Point Prevalence Surveys

-15-14-13-12-11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
A 5 [34]
B *
c [32]
D *
E * ]
£F *
H * [31]
I N
J [22]
K °N °N
L °N 35

 Facility-conducted testing
@ Point prevalence survey testing

Antigen positive
Antigen negative N RT-PCR negative

T Specimen sent for virus culture because Ct value =34.5

1

H
&

# RT-PCR positive; Number denotes Ct value

Longitudinal Antigen Total Antigen

Duration (Days) Duration (Days)

2 3 45 6 7 8 9
E' @ E E 9 2
[z2] 36 [31] 9 22
B ~ [N N 7 21
B E EOE 9 18
N 35 10 18
B2 [EE] 8 16
= 35 6 14
Hospitalized and died 4 12
10 10

Hospitalized 6 6

Gl

N 2 2

irus culture positive
Virus culture negative

Fig. 2. SARS-CoV-2 antigen, RT-PCR, and virus culture results from 12 nursing home residents participating in a longitudinal evaluation to characterize Abbott BinaxNOW
COVID-19 Ag Cards. Specimens collected on days —15 through —1 were tested by the facility. Day 0 is the day participants first tested positive during a point-prevalence survey
(PPS) conducted by the CDC. Specimens collected on days 1-9 were for the longitudinal evaluation. Cycle threshold (Ct) values were rounded to the nearest whole value;

specimens with Ct values <40 were considered positive.

percent positive agreement and percent negative agreement
between BinaxNOW and RT-PCR were lower among specimens
collected during late SARS-CoV-2 infection.’® These findings
support guidance that antigen testing not be used to determine
duration of transmission-based precautions.

Data on SARS-CoV-2 antigen positivity duration are limited.’
In an assessment of a different antigen test, Hirotsu et al'®
identified SARS-CoV-2 antigen-positive specimens up to 25 days
after the first antigen-positive result in at least 1 of 7 patients.
Although our data suggest that culture-positive specimens will also
be positive when tested with BinaxNOW, antigen-positive speci-
mens can be culture negative during late SARS-CoV-2 infection.®
Additional studies are needed to assess the role of antigen tests in
differentiating between people who are infectious and those who
are not, particularly since performance might be affected by new
variants and vaccination status.

This study has several limitations. The data are from a small
sample of nursing home residents who tested positive with
BinaxNOW during an outbreak; these findings might not be
generalizable to other populations, antigen tests, or nonout
break settings. Antigen-negative/RT-PCR-positive residents
were not enrolled; including such residents would have contributed
additional antigen test performance and duration data. The
longitudinal evaluation followed participants for up to 10 days,
and despite including additional facility testing results, how
long antigen positivity can last and what factors contribute to
prolonged positivity remain unknown. The duration of infectious-
ness was likely underestimated because a negative culture result
does not necessarily mean replication-competent virus was not
present.

In conclusion, this report provides data on repeated SARS-
CoV-2 antigen testing in nursing home residents and suggests that
BinaxNOW can identify infectious people at risk of transmitting
SARS-CoV-2 during nursing home outbreaks. Antigen positivity
might last beyond the infectious period in some residents, but
reliably identified residents with evidence of early infection.
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