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Introduction

Testing at the point-of-care (POC) for respiratory viruses such as influenza A, influenza B, and SARS-

CoV-2 provides critical clinical utility - improving patient care by increasing use of appropriate antivirals,
decreasing use of inappropriate antibiotics, and yielding essential diagnostic information for the overall
management of patient and public health."® Historically, rapid antigen tests have been used in POC settings
due to their low cost and fast turn-around times (TATs). However, the documented low sensitivity of these
tests limits their diagnostic utility, and potentially increases healthcare burden by yielding false negative
results and/or requiring additional confirmation testing.

In contrast, reverse transcription polymerase chain reaction (RT-PCR) tests are supremely sensitive and are
considered a “gold standard” for detecting respiratory viruses.®® Previously, RT-PCR testing required sending
specimens out for processing and testing at centralized laboratories with trained personnel, yielding long
TATs (hours to doys) and high costs. However, RT-PCR tests are now available at the POC, providing the
best of both worlds — the superior sensitivity of molecular detection, with rapid access to results. Herein we
describe the relative performance of POC diagnostic tests for detecting respiratory viruses.

Testing Options

Available tests for respiratory virus detection fall into two broad categories: immunoassay detection of viral
antigens (rapid antigen tests), or molecular detection of amplified viral nucleic acids (nucleic acid ampilification
tests, or NAATS). In the latter category, tests can be further characterized based on their amplification
modality: RT-PCR or isothermal amplification. Typically, NAATs are more sensitive than antigen tests and

are more reliable for early disease detection.”® Basic characteristics of each of these tests are shown in Figure 1.
Product Instructions for Use (IFU) documents should be referenced for information about specific tests.

NAAT
1 D
Isothermal
RT-PCR Amplification Rapid Antigen
Clinical Sensitivity®> @) 290% ® :85% € ~25-90%
Limit of Detection?’-2® Q ~10'-102 cp/mL ~102-10° cp/mL Q ~105-108 cp/mL*
Confirmatory Testing* Q Not needed Q Not needed Q Needed for

negative tests

*Calculated from virions/mL, based on the conservative assumption that there is at least 1 copy/virion for all molecular markers

Figure 1: Overview of Respiratory Virus Detection Tests

Methods

For this analysis, peer-reviewed literature was searched to identify studies that reported the performance

of diagnostic tests for detecting respiratory viruses. Preference was given to publications that focused on
commercially available tests in POC settings. In cases where peer-reviewed performance assessments were
not available for a diagnostic test of interest, the product IFU was used as the source. A summary of the
published sources referenced for the clinical performance specifications reported herein is provided in Table 1.
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Table 1: Description of referenced sources for clinical performance specifications, in alphabetical order
by first author. Test names are as reported in each source; may not reflect exact marketed brand names.

First Author

Year

Reported Test(s)

Study Description

Clinical evaluation of the Sofia SARS-CoV-2 Antigen fluorescent immunoassay

Bornemann 2021 | Sofia SARS-CoV-2 Antigen FIA (FIA) in comparison with laboratory-based NAT, across 1404 patients
(symptomatic and osymptomotiog, in a large tertiary care center.
- BinaxNOW Influenza A&B Meta analysis of 17 studies assessing the performance of rapid influenza HINI
Chu 2011 A ) ;
- QuickVue Influenza A+B diagnostic tests.
Din 2023 Panbio COVID-19/Flu A&B Rapid Panel Performance evaluation of the Panbio COVID-19/Flu A&B Rapid Panel
¢ test kit compared with RT-PCR using 300 remnant samples.
) v Prospective, multisite clinical evaluation of the Cobas Liat SARS-CoV-2 & Influenza
Hansen 2021 e ClaE e AfB A/B nucleic acid test compared with laboratory-based RT-PCR, using 357 specimens
nucleic acid test " - - :
collected from symptomatic and asymptomaitic patients across 5 US. sites.
- BD Veritor System for Flu A+B Performance evaluation of the BD Veritor System for Flu A+B and the Alere
Hassan 2014 A Y BinaxNOW influenza A&B card compared with RT-PCR. using 200 frozen clinical
- Alere BinaxNOW Influenza A&B Card ) S .
specimens collected from January 2011 to June 2012 from pediatric patients.
_ n Analytical and clinical evaluation of the Xpert Xpress CoV-2/FIu/RSV plus
Xpert Xpress CoV-2/FIU/RSV plus test | oo /i 'tha STANDARD MIO FIU/RSV/SARS-CoV-2 test, compared with
Jensen 2024 | - STANDARD MIO Flu/RSV/SARS-CoV-2 8 S !
. hospital-based standard-of-care testing in Denmark, using 492 remnant
nasopharyngeal samples.
- ID Now Influenza A&B 2 assay Prospective clinical evaluation of three diagnostic tests compared with the
Kanwar 2020 | - Cobas Influenza A/B nucleic acid test CDC Flu A/B PCR assay, across 201 symptomatic pediatric patients.
- Xpert Xpress Flu
Clinical evaluation of Visby Medical COVID-19 POC test performance
Katzman 2023 | Visby Medical COVID-19 POC test compared with laboratory-based RT-gPCR, using 100 residual samples
collected from Mayo Clinic patients.
’ 3 2 Clinical evaluation of the BD Veritor SARS-CoV-2 antigen assay compared
Kilic 2021 BD Veritor SARS .CQV 2 with RT-PCR, across 1,384 symptomatic patients in an emergency room
chromatographic immunoassay test setting
e 2021 Quidel Sofia rapid influenza FIA to detect | Meta analysis of 17 studies assessing the pooled performance the Sofia Rapid
influenza A and B Influenza FIA for Flu A+B with symptomatic patients.
-Abbott ID NOW COVID-19 assay Clinical evaluation of six rapid SARS-CoV-2 nucleic acid detection assays
- Atila iAMP COVID-19 Detection Kit compared with laboratory-based RT-gPCR, across 4981 participants
- AQ-TOP Plus COVID-19 Rapid Detection Kit (symptomatic and asymptomatic).
- Genechecker UF 300 RT PCR system
Manmoud 2021 | _ Cobas Liat SARS-CoV-2 & Influenza
A/B nucleic acid test
- POCKIT SARS-CoV-2 (orf lab)
(RT-ii PCR) assay
Cobas Liat SARS-CoV-2 & Influenza A/B | Evaluation of the Cobas Liat SARS-CoV-2 & Influenzal A/B assay compared with RT-
Park 2023 3 3 2 : )
assay PCR using 1147 residual samples collected from patients at a tertiary care hospital.
Clinical evaluation of the Abbott BinaxXNOW™ COVID-19 Ag Card compared
polireis 2091 Abbott BInaxNOW COVID-19 Test Ag with SARS-CoV-2 RT-PCR, across 214 participants (symptomatic and
Card asymptomatic) who sought COVID-19 testing from a local public health
district in Idaho, USA.
Clinical evaluation of the Lucira Check-It COVID-19 test compared with
Simms 2023 | Lucira Check-It COVID-19 Test laboratory NAAT, across 405 cases (symptomatic and asymptomatic) from
two hospitals in multiple care settings. Also assessed analytical sensitivity.
Smith-Jeffcoat | 2024 Quidel QuickVue At-Home COVID-19 Longitudinal comparison of antigen-, RT-PCR-, and viral culture-based
Test detection methods for SARS-CoV-2 across 354 participants in 129 households.
Sivesiene) 2022 | Abbott ID NOW COVID-19 assay Prospective clinical evaluation of the Abbott ID NOW COVID-19 assay
compared with RT-PCR across 72 symptomatic subjects.
. . 5 ) Clinical evaluation of the Lucira Check It COVID-19 Test compared with
Zahavi 2022 | Lucira Check It COVID-19 Test Kit laboratory-based RT-PCR across 190 patients (symptomatic and asymptomatic).
: _ Published performance specifications for the Lucira COVID-19 & Flu Test
FU 2P | Ui SIoMBI G il T based on validation clinical trial data.
IFU 2023 | Visby Respiratory Health Test Published performance specifications for the Visby Respiratory Health

Test based on validation clinical trial data.
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Reported Clinical Performance

NAATSs vs. Rapid Antigen Tests

As described above, many studies have been conducted to assess the clinical performance of POC diagnostic
tests for detecting respiratory viruses. Across the publications referenced here, specificity was consistently
high across all reported tests — ranging from 96-100%.52 However, sensitivity differed dramatically between
rapid antigen tests and NAATSs:

* Rapid Antigen Tests: demonstrated sensitivities for influenza A, influenza B, and SARS-CoV-2 ranging
from 39-90%, 25-87%, and 49-68% respectively.8™®

« NAATs (Isothermal Ampliﬁcation): demonstrated sensitivities for influenza A, influenza B, and SARS-
CoV-2 ranging from 90-93%, 95-97%, and 88-95% respectively.*?

« NAATs (RT-PCR): demonstrated sensitivities for influenza A, influenza B, and SARS-CoV-2 ranging from
98-100%, 92-100%, and 95-100% respectively."22-26

It is important to note that these performance specifications can vary across individual tests. For a more
granular view, the reported sensitivities of selected commercially available POC tests from each category
(RT—PCR, isothermal amplification, and rapid ontigen) are shown in Table 2.

Table 2: Sensitivity of Select Commercially Available POC Respiratory Tests

et Narme T Sensitivity
free Influenza A Influenza B SARS-CoV-2
Visby Medical )23 03 o) 23
o Respiratory Health Test* v 98% 100% 97%
QO | xpertx
o pert Xxpress 0/ 24 0/ 24 o/ 24
2 £ CoV-2/FIu/RSV plus Test X [ [ Lt
o
Cobas Liat 0/025 /025 _100°/17.26
SARS-CoV-2 & Influenza A/B Assay X 99% 100% 95-100%
c
5.0 Influenza A&B 2 Assay
© £ © | IDNow X 93%be 97%>18 93-95%¢/57
O 0L COVID-19 Assay
o< =
o] .
(") E LUCIrG 0/ 2] o/ 21 o/ 21
~ & | COVID-19 & Flu Test** v e S St
Veritor Flu A+B Assay
o/d9 o/d,9 o710
System X 90% 87% 66%
SARS-CoV-2 Assay
=
So Influenza A+B FIA
2.2 | sofia X 78%" 72%0" 57%97
(-2 5: SARS Antigen FIA
Influenza A&B Card
BinaxNOW v 39-73%"91 71%"° 68%0
COVID-19 Ag Card
*Data for Influenza B is a combination of prospective fresh specimens d Veritor System Flu A+B Assay
(NP and AN), banked specimens (NP), and surrogate specimens (NP) e Veritor System SARS-CoV-2 Assay
**Data for Influenza B is from surrogate specimens  Sofia Influenza A+B FIA
@ Calculated from Park et al, 2023 ¢ Sofia SARS Antigen FIA
1D Now Influenza A&B 2 Assay " BinaxNOW Influenza A&B Card
° ID Now COVID-19 Assay " BinaxNOW COVID-19 Ag Card
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RT-PCR vs. Isothermal Amplification

While both NAAT types can detect respiratory viruses more sensitively than rapid antigen tests, there is evidence
that RT-PCR tests have lower limits of detection (LoD) than isothermal amplification tests. Particularly, one study
analytically compared two POC isothermal amplification tests (Lucira Check-It COVID-19 Test and Abbott ID NOW
COVID-19 Test) to an RT-PCR test (Cepheid Xpert Xpress SARS-CoV-2 Test) for the detection of SARS-CoV-2,
and found that both isothermal amplification tests were about 10-fold less sensitive than the RT-PCR test.”

Workflow Considerations

In addition to clinical performance, it is critical to consider how diagnostic tests fit into the routine workflow in
POC settings. Namely, speed and ease-of-implementation are essential for any test to have POC utility.

Speed

While rapid antigen tests return results quickly, there is the consideration that negative COVID-19 rapid antigen
results may require confirmation: the FDA recommends retesting with an additional antigen test after 48 hours
(or with two additional antigen tests done 48 hours apart, depending on whether the patient is symptomatic
has been exposed to COVID-19), or to reflex to a single NAAT test, to protect against false negative results.* This
adds time and cost to the diagnostic care process despite the quick and inexpensive initial antigen test results.
RT-PCR-based POC tests may mitigate this concern, and still return results within minutes-hours versus the
hours-days timeline of traditional laboratory-based RT-PCR tests.

Ease of Implementation

One advantage of many rapid antigen tests is that they operate without a separate instrument, thus virtually
eliminating their footprint in POC settings where space may be limited. Table 2 includes information about which
of the select commercially available tests are instrument-free, showing that the Visby Medical Respiratory Health
Test is the only RT-PCR test that runs entirely without a separate instrument. Instrument-free operation is also
critical for test scalability in times of spiked demand, such as during annual respiratory seasons and the COVID-19
pandemic, to prevent instrument-imposed limitations on the number of tests that can be run simultaneously.

Advantage of Multiplexed Tests

Many common respiratory infections have overlapping symptoms and carry the possibility of coinfection,
making them difficult to diagnose clinically.22 |t is crucial to identify the right causative pathogen to ensure
that appropriate treatment is applied. Because of this, tests which detect and distinguish muiltiple respiratory
viruses simultaneously can increase speed and certainty of diagnosis while not imposing additional burden
on patients or providers to collect and analyze multiple swabs. Figure 2 illustrates the degree of overlap
between common symptoms of influenza A & B (Flu), and SARS-CoV-2 (COVID-19).

Flu COVID-19

Fever Loss of smell

Headache O e

Cough
Rhinorrhea
Pharyngitis

Fatigue

Myalgia
Gastrointestinal Issues

Figure 2: Symptoms of Common Respiratory Viral Infections®'32
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Conclusion

Accurate detection of respiratory viruses at the POC is essential for fast and effective patient care and
for management of public health. While rapid antigen tests have historically been used due to their quick
TAT and low cost, newer RT-PCR tests are available at the POC that couple significantly better detection
sensitivity with speed and ease-of-use.

Particularly, the high sensitivity of RT-PCR tests allows them to detect even small amounts of viral nucleic
acid material, enabling more reliable detection of respiratory viruses like influenza A, influenza B, and SARS-
CoV-2 as shown herein. Also, while traditional, laboratory-based RT-PCR tests have TATs ranging from
multiple hours-days, newer POC technologies only require only minutes-hours to produce a result. Taken
together, the increased sensitivity and lower TAT of newer RT-PCR tests has been shown to further increase
the clinical utility of testing for respiratory viruses at the POC, even compared with rapid antigen testing
(which had greater utility than no testing at all)."23 Thus leading to lower burden on patients, healthcare
resources, and the public.
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