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COVID-19 Antigen Tests can provide information on whether a patient is actively inf
SARS-CoV-2 by detecting its viral antigens.

This document provides a brief description of the Antigen Test. It provides basic in
on how this test can be used in the diagnosis and surveillance of a pathogen such
CoV-2 virus, the cause of COVID-19 Pandemic.

What are antigens?

Antigens are molecules and proteins with unique surfaces that are recognized by the immune system as
foreign and thus can activate the immune system. When recognized by the immune system, there is a series of
reactions that lead to the recruitment and activation of immune cells to eliminate this foreign entity.

The SARS-CoV-2 virus has several antigens, including its nucleocapsid protein, phosphoprotein, and spike
protein. Of these antigens, the nucleocapsid protein has been the most common candidate for antigen tests.
The nucleocapsid protein is an early and accurate diagnostic marker for SARS-CoV-2 and can be detected as
early as one day before symptoms appear (1,2). Consistently, the nucleocapsid protein is also one of the most
produced proteins of the SARS-CoV-2 virus (3). Patients with active SARS-CoV-2 infection harbour the virus'
antigens. Immunoassays known as antigen tests have been developed to detect SARS-CoV-2 infection by
targeting its viral antigens.

How do most COVID-19 antigen tests work?

Antigen tests are designed based on lateral flow assays; an inexpensive technology that uses paper-based
platforms to detect chemical analytes within short durations of time. To begin the test, a nasal swab is collected
from the patient and soaked into an extraction solution that will disrupt the virus to release its antigen proteins.
A liquid sample of this extraction is then applied to a test strip, where it will migrate through the paper strip and
interact with SARS-CoV-2-antigen-specific antibodies that have been conjugated with luminescent indicators.
If SARS-CoV-2 antigens are present in the sample, they will be captured by the antigen-specific antibodies and
then seen as coloured lines on the strip test, indicating a positive test for COVID-19.

Result Meaning Interpretation & Action
Positive Test | SARS-CoV-2 antigen is detec- | Patient is actively infected with SARS-CoV-2. Immediate Public
ted in the patient sample. Health action required. Depending on the clinical context, patient

may require a confirmatory RT-PCR test.

Nagative Test | No SARS-CoV-2 antigen de- Inconclusive information. Confirm with RT-PCR diagnostic test.
tected in the patient sample.




Applications for Surveillance

Nucleic Acid Amplification Test (NAAT), including RT-PCR, is the gold standard for diagnosing COVID-19 due
to its high specificity and sensitivity. However, this type of testing requires extensive laboratory equipment,
trained personnel, and results may be delayed. Although antigen tests have lower sensitivity, they tend to have
equally high levels of specificity. Thus, antigen tests are an excellent tool for disease surveillance programs
in local communities and at point-of-care (POC) settings. By screening populations for COVID-19, this public
measure identifies potential sources of transmission and outbreaks as businesses, schools, and institutions
begin to open up. Antigen tests are feasible for large-scale surveillance programs due to their ability to produce
rapid results (20 minutes). According to the CDC, antigen tests are also effective screening testing in high-risk
congregate settings (5) including retirement homes (6) and have contributed to the rapid identification and
isolation of COVID-19 cases (Figure 1).
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If No Known Exposure: If Close Contact or Suspected Indicates SARS-CoV-2
No Need to Quarantine Exposure: Quarantine _ Infection: Isolate

Figure 1. Antigen Test Decision Algorithm for Community Settings (Adapted from CDC)(4)

The value of antigen testing in SARS-CoV-2 disease surveillance was recently demonstrated in Slovakia. In
October 2020, Slovakia started a population-wide antigen-testing campaign to identify and reduce transmission
of COVID-19 (7). After two rounds of antigen testing, the country was able to reduce its infection prevalence
by 58% across 45 counties within a week (8). To accomplish this, the government had to test 66% of its entire
population in the first round of the campaign and then 62% in the second round (8). COVID-19 antigen tests
were also considered valuable in hospitals, where test results are urgent for decision-making and patient
management, in Brazil (9) and in Italy (10).

Despite their feasibility as a screening tool, antigen tests are still less sensitive than RT-PCR in diagnosing
patients with low viral loads, as mentioned above. To mitigate this limitation, researchers and public health
officers have suggested serial testing (i.e., repeated testing spread out at different time points) as an approach
to offset the reduced accuracy of antigen tests (11). For example, one study found that serial testing of 43
adults via antigen tests and RT-PCR at 2-3 times per weeks were associated with improved test sensitivities at
>98% compared to testing once per week (12). Likewise, past modelling studies have shown that test frequency
was more important than test sensitivity in the prevention and mitigation of an outbreak (13,14). As antigen
testing becomes available to the general public, it can be used for repeated testing in community and hospital
settings to rapidly identify infected cases and reduce viral transmission (15,16).


https://www.cdc.gov/coronavirus/2019-ncov/lab/resources/antigen-tests-guidelines.html#using-antigen-tests-congregate-living-settings
https://www.cdc.gov/coronavirus/2019-ncov/hcp/nursing-homes-antigen-testing.html

What are the advantages and disadvantages of antigen testing?

+ Inexpensive « Different antigen tests have been shown to exhibit
+  Quick results different levels of sensitivity (0-94%) and specificity
+ Increased frequency of testing is possible (90-100%) compared to RT-PCR (17).
«  Provides information on whether a patient is actively |+ Lower sensitivity at low viral loads (i.e., antigen tests
infected with SARS-CoV-2 are not ideal for detecting infection at either early,
*  An accessible diagnostic test for distanced communi- asymptomatic or recovery stages of infection)
ties and at point-of-care +  False positives have been reported due to improper
« High specificity use and/or when used for testing populations with
+  Serial testing possible low infection prevalence (18).
«  Can be done outside of a laboratory «  Misinterpretation of the visualized test results (i.e.
+ Does not requires a trained professional faint band lines) can lead to false test results

Approved Antigen Tests Distributed by the Government of Canada

Several antigen tests have been approved by Health Canada and are available in an assortment of settings,
including point-of-care settings, hospitals, pharmacies, businesses, federal organizations, and workplace
settings. For more updates about antigen tests approved in Canada, check for updates at (Link)

References

1. Che XY, Hao W, Wang Y, Di B, Yin K, Xu YC, Feng C Sen, Wan ZY, Cheng VCC, Yuen KY. Nucleocapsid protein as early
diagnostic marker for SARS. Emerg Infect Dis (2004) 10:1947-1949. doi:10.3201/eid1011.040516

2. DiB,Hao W, Gao Y, Wang M, Wang Y Di, Qiu LW, Wen K, Zhou DH, Wu XW, Lu EJ, et al. Monoclonal antibody-based antigen
capture enzyme-linked immunosorbent assay reveals high sensitivity of the nucleocapsid protein in acute-phase sera
of severe acute respiratory syndrome patients. Clin Diagn Lab Immunol (2005) 12:135-140. doi:10.1128/CDLI.12.1.135-
140.2005

3. Bar-0n YM, Flamholz A, Phillips R, Milo R. Sars-cov-2 (Covid-19) by the numbers. Elife (2020) 9: doi:10.7554/eLife.57309

4. CDC. Interim Guidance for Antigen Testing for SARS-CoV-2. Centers Dis Control Prev (2020)1-8. Available at: https://www.
cdc.gov/coronavirus/2019-ncov/lab/resources/antigen-tests-guidelines.html [Accessed July 18, 2021]

5. Centers for disease control and prevention. Using Antigen Tests. (2020). Available at: https://www.cdc.gov/
coronavirus/2019-ncov/lab/resources/antigen-tests-guidelines.html#using-antigen-tests-congregate-living-settings
[Accessed July 18, 2021]

6. (CDC) C for DC and P. SARS-CoV-2 Antigen Testing in Long Term Care Facilities | CDC. Available at: https://www.cdc.gov/
coronavirus/2019-ncov/hcp/nursing-homes-antigen-testing.html [Accessed June 17, 2021]

7. HOME - Som Zodpovedny. Available at: https://www.somzodpovedny.sk/ [Accessed May 10, 2021]

8. Pavelka M, Van-Zandvoort K, Abbott S, Sherratt K, Majdan M, Analyz 1Z, Jar¢uska P, Kraj¢i M, Flasche S, Funk S. The impact
of population-wide rapid antigen testing on SARS-CoV-2 prevalence in Slovakia. Science (80- ) (2021) 372:eabf9648.
doi:10.1126/science.abf9648

9. Filgueiras PS, Corsini CA, Almeida NB, Assis J V, Luysa M, Pedrosa C, De Oliveira AK, Amorim RN, Ap De Miranda D,
Coutinho LA, et al. COVID-19 Rapid Antigen Test at hospital admission associated to the knowledge of individual
risk factors allow overcoming the difficulty of managing suspected patients in hospitals COVID-19 Rapid Antigen
Test facilitates the management of suspected patients on hospital admission. medRxiv (2021)2021.01.06.21249282.
doi:10.1101/2021.01.06.21249282

10. Turcato G, Zaboli A, Pfeifer N, Ciccariello L, Sibilio S, Tezza G, Ausserhofer D. Clinical application of a rapid antigen test
for the detection of SARS-CoV-2 infection in symptomatic and asymptomatic patients evaluated in the emergency
department: A preliminary report. J Infect (2021) 82:e14—e16. doi:10.1016/j.jinf.2020.12.012


https://www.canada.ca/en/health-canada/services/drugs-health-products/covid19-industry/medical-devices/authorized/list.html

11.

12.

13.

14.

15.

16.

17.

18.

McKay SL, Tobolowsky FA, Moritz ED, Hatfield KM, Bhatnagar A, LaVoie SP, Jackson DA, Lecy KD, Bryant-Genevier J,
Campbell D, et al. Performance Evaluation of Serial SARS-CoV-2 Rapid Antigen Testing During a Nursing Home Outbreak.
Ann Intern Med (2021) doi:10.7326/M21-0422

Smith RL, Gibson LL, Martinez PP, Ke R, Mirza A, Conte M, Gallagher N, Conte A, Wang L, Fredrickson R, et al. Longitudinal
assessment of diagnostic test performance over the course of acute SARS-CoV-2 infection. J Infect Dis (2021)
doi:10.1093/INFDIS/JIAB337

Paltiel AD, Zheng A, Walensky RP. Assessment of SARS-CoV-2 Screening Strategies to Permit the Safe Reopening
of College Campuses in the United States. JAMA Netw Open (2020) 3:e2016818-e2016818. doi:10.1001/
jamanetworkopen.2020.16818

Larremore DB, Wilder B, Lester E, Shehata S, Burke JM, Hay JA, Tambe M, Mina MJ, Parker R. Test sensitivity is secondary
to frequency and turnaround time for COVID-19 screening. Sci Adv (2021) 7:eabd5393. doi:10.1126/sciadv.abd5393

May K. Local firm fires up COVID-19 testing . Winnipeg Free Press (2021) Available at: https://www.winnipegfreepress.
com/special/coronavirus/local-firm-fires-up-covid-19-testing-573938402.html [Accessed May 20, 2021]

Tsekouras P. You can now buy a rapid COVID-19 test at Shoppers Drug Mart locations in Ontario. CTV News (2021)
Available at: https://toronto.ctvnews.ca/you-can-now-buy-a-rapid-covid-19-test-at-shoppers-drug-mart-locations-in-
ontario-1.5430740 [Accessed May 20, 2021]

Dinnes J, Deeks JJ, Adriano A, Berhane S, Davenport C, Dittrich S, Emperador D, Takwoingi Y, Cunningham J, Beese S, et al.
Rapid, point-of-care antigen and molecular-based tests for diagnosis of SARS-CoV-2 infection. Cochrane Database Syst
Rev (2020) 2020: doi:10.1002/14651858.CD013705

FDA. Potential for False Positive Results with Antigen Tests for Rapid Detection of SARS-CoV-2 - Letter to Clinical
Laboratory Staff and Health Care Providers. FDAGov (2020) Available at: https://www.fda.gov/medical-devices/letters-

health-care-providers/potential-false-positive-results-antigen-tests-rapid-detection-sars-cov-2-letter-clinical-
laboratory [Accessed May 20, 2021]

Production of this document has been made possible through a financial contribution from the Public Health Agency of Canada
through funding for the National Collaborating Centres for Public Health (NCCPH). The views expressed herein do not necessarily
represent the views of the Agency. Information contained in the document may be cited provided that the source is mentioned. Project ####




