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The current environment of the COVID-19 pandemic is constantly changing. Please note the date
of the literature reviews and environmental scans cited throughout this document, as well as the
date of the release of this SBAR; the context may have changed by the time you read it.

Specifically, the majority of the evidence we reviewed regarding rapid antigen tests, relied on data
collected prior to the spread of the Omicron variant. So, if evidence emerges that RAT
performance, vis-a-vis the Omicron variant, differs significantly we will likely update our
recommendations.

Recommendations

Federal Recommendations

e Fund and procure enough rapid antigen tests (RAT) for Canadian jurisdictions to
disseminate so that all populations can access them at no cost. Encourage different
jurisdictions to provide available RATSs in gathering places such as schools, public
libraries and city-owned spaces.

e Fund, develop, and build a database to record and disseminate Canada-wide data on
provincial RAT results.

e Fund rapid research on the effectiveness of RATs, comparing various ways of
conducting the tests, including those done with oropharyngeal (throat) and
nasopharyngeal (nasal) swabs. Release guidelines on these comparisons via the Public
Health Agency of Canada or Health Canada.

Provincial and Territorial Recommendations

e Screening/Diagnostic Testing: Ensure that RATs are used in high-prevalence COVID-19
contexts (i.e., daily seven-day average incidences of COVID-19 greater than 25 per
100,000) (1). RATs can be used for self-screening and isolation when individuals have
symptoms or suspect exposure, are completing an isolation period, and self-monitoring
an infection status.
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e As much as possible, and as resource capacity allows, complement RATs with rt-PCR
tests. The use of RATs for self-diagnosis should be used sparingly and be accompanied
by strong provincial directives, be equitably distributed and available to marginalized
Canadians, and used alongside a robust rt-PCR testing, tracing, and reporting program.

o Test to Release: Implement a seven-day isolation period (2-4), employing RATs for a
Test to Release program. Recommend that a positive RAT result require an isolation
time of seven days and/or a 48-hour symptom-free period (whichever is longer) for all
populations, based on the generation time (i.e., exposure to resolution in a person) of
Omicron.

e Develop a formal mechanism to connect at-home test results to provincial public health
units. This would ensure that proper contact tracing and isolation protocols are followed,
and that a diagnosis is recorded for monitoring and program applications.

Local/Regional Recommendations

e Test to Protect: Support and recommend the use of RATs for asymptomatic screening in
the following Test-to-Protect high-risk settings: congregate living (i.e., homeless
shelters), care-home facilities, and hospital/emergency departments.

Situation

Given the prominence and transmissibility of the Omicron variant, Canadian jurisdictions
recommend at-home rapid antigen testing during the COVID-19 pandemic for infection control
and outbreak management. This SBAR is part one of a two-part series on rapid antigen tests.
This SBAR will explore evidence-directed strategies for the use of RATs and how to enhance
their use in specific settings and for different population groups. The second SBAR will examine
the evidence of their utility, as well as their impact on COVID-19 outbreak indicators (e.g., cases,
test-positivity, hospitalizations). These two SBARs, developed in collaboration with the
Saskatchewan Health Authority (SHA) Evidence Synthesis Group, are based on current literature
and best practices and provide policy recommendations to public health officials regarding the
use of RATs. Available evidence that supports effective global strategies to address the use of
RATs will also be included. In addition to the two SBARs, SHA’s Evidence Synthesis Group has
produced a rapid review of studies assessing the performance of RATs in the context of
Omicron. When Omicron became prominent, RATs ceased to be used as a simple screening
method. They are now being utilized for both screening and infection control, symptomatic
diagnosis, as well as minimizing social disruption (e.g., absenteeism).

Background

e As of December 19, 2021, Omicron has become responsible for 72.1% of COVID-19
cases in Canada and has been detected in at least 128 countries (5,6).

e Rapid antigen tests are immunoassays that detect specific proteins on the surface of
the virus. They do this in less than an hour, enabling rapid identification of infected
individuals (7,8).
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As of January 7, 2022, there have been 26 different RATs approved by Health Canada,
nine of which are available for in-home use.

Concerns have been identified regarding RAT results and their tendency to deliver false
negatives. The SHA evidence synthesis team developed a rapid review document
exploring the validity of RATs in identifying COVID-19 and how well they predict disease
(It can be found here) (9).

The European Centre for Disease Prevention and Control (ECDC) suggests that RATs
can be useful early-detection tools in cases where molecular testing capacities are not
available and receiving timely results is critical, e.g. for isolation and contact tracing
purposes. The successful application of these scenarios depends on two factors: 1)
prevalence of COVID-19 in the community and 2) level of risk in the setting where the
tests are being performed (i.e., high-risk healthcare settings might implement testing
every 2-3 days). These application considerations are confounded by factors such as the
immune status (vaccinated vs. unvaccinated) and symptom status (symptomatic vs.
asymptomatic) of individuals and populations (10).

o Testing Symptomatic Individuals Application:

= testing done within five days after onset of symptoms

= transmission control for any community setting, contact tracing for
remote areas

» impact mitigation for triage at hospitals

= cluster/outbreak identification in closed settings, high-prevalence
situations, or remote, occupational or educational settings

o Screening Asymptomatic Individuals Application:

= not recommended for low COVID-19 prevalence

= when COVID-19 prevalence is high, to be used within seven days after
exposure

» transmission control for population-wide testing in local community or
specific settings including those for healthcare workers and contact
tracers

= cluster/outbreak identification in closed, occupational and educational
settings

o Recurring Screening - for impact mitigation:

= not recommended for low COVID-19 prevalence

= when COVID-19 prevalence is high, to be used in a community setting
within seven days after exposure

* impact mitigation when repeat testing for HCW

Research has been conducted looking at the use of RATs in various settings among
different population groups. A summary of the reviewed evidence, built off gaps
identified by a report from the Ontario COVID-19 Science Advisory Table, in relation to
population groups and settings, can be found in Appendix A.
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At-home self-testing for COVID-19 showed high acceptability, but there are limitations
with the usability of RAT kits. There are many advantages in terms of uptake, cost,
patient activation, and scale, but also potential disadvantages in relation to validity,
usability, and practicality, since most RATs are designed to be administered by
healthcare professionals (11).

Socio-economic inequalities are a substantial challenge. Test uptake was lower and
infection rates were higher in lower socio-economic areas, in areas with fewer digital
resources or lower digital literacy, and among non-white ethnic groups. Fear of income
loss from self-isolation was a key barrier to testing (12). In some jurisdictions, RATs
must be purchased, which creates both cost barriers, and social and health inequities.

There is evidence that RATs can help reduce self-isolation periods, assuming moderate
levels of adherence to quarantine and self-isolation at symptom onset. Self-isolation
alone can prevent 35% of onwards transmission, with post-exposure quarantine of 14
days reducing onward transmission by 48%. Self-isolation with release, after a negative
rt-PCR test seven days after exposure, yields comparable results to that of a 14-day self-
isolation period (2,4). Isolation with a negative rapid antigen test seven days after
exposure, or daily rapid antigen testing without quarantine for five days after exposure,
also yield similar efficacy (4).

The National Institute of Allergy and Infectious Diseases and the Centers for Disease
Control and Prevention released a preliminary report indicating that for Omicron, the
infectious viral shedding period (with the highest amount of viral RNA) is highest
between Days 3 and 6 following symptom onset (3).

As per a recent pre-print article that was released on December 24, 2021 from South
Africa, it was noted that, for rt-PCR tests, saliva swabs were the preferred sampling
method for Omicron detection (13). The findings suggest higher viral shedding in saliva
versus nasal samples. Data is lacking on the use of saliva versus nasal swabs for RATSs,
with further research needed.

RAT testing categories:

o Test to Protect: Research reviewed for asymptomatic people in high-risk settings
found that the use of RATs can be helpful in protecting those most vulnerable.
For example, people experiencing homelessness who live in congregate shelters
are at high risk of SARS-CoV-2 transmission and severe COVID-19. Rapid and
frequent antigen testing for SARS-CoV-2 in homeless shelters, medical clinics,
congregate living facilities, and care homes are a viable alternative to the
immediate isolation and the monitoring of infectious individuals associated with
rt-PCR testing (14-17).

o Diagnostic Testing: There is limited evidence available on the use of RATSs for
diagnosing symptomatic individuals in settings where rt-PCR tests are less
accessible. The literature suggests that mass testing, in addition to the placing in
quarantine of positive cases and their close contacts, may prove to be an
effective mitigation tool for pandemics and a means of reducing the number of
new infections (18,19).
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o Test to Release: Administering RATs for testing asymptomatic contacts or for
shortening traveler quarantine, was also explored in the literature. Simulation
research suggests that a seven-day isolation period with negative RATs
administered 24 hours apart, on Days 6 and 7, resulted in onward transmission
similar to what took place in a 14-day isolation period with no testing and a 10-
day isolation period (with negative RATs achieved on days 9 and 10) (2).

o Outbreak Response Testing: Information on one-time or repeated testing of
asymptomatic individuals in a facility, such as a workplace, can be found in Part
2 of this SBAR series: Rapid Antigen Tests & Outbreak Management.

International Response

¢ Inthe Unites States, the FDA issued an emergency-use authorization for 13 types of
RATSs. It is expected that 100-200 million will be ordered through the government
website and distributed free of charge in January 2022 (20).

¢ In Germany, RATs have been widely used by most people throughout 2021. There are
thousands of testing centres in the country and appointments remain freely available
despite the recent introduction in many places of the 2G+ rules (i.e., rules to enter a
store including being vaccinated or recovered, and having taken a recent test), which are
requirements for entering leisure and retail spaces. Germany offered free RATs to
everyone in March, with many pandemic-affected businesses that converted their
premises into testing centres receiving government payments. To discourage
unvaccinated people from using these free tests to access facilities, federal and state
governments made a contentious decision in October 2021 to stop free testing. Within a
month, they partly reversed course and began to allow people to again get free weekly
testing (21).

e Access to RATs is limited in hard-to-reach communities in Africa, which makes
controlling the pandemic problematic. With low vaccination rates at 2% in most
countries in the African continent and across many of the world’s low-and middle-
income countries (LMICs), testing remains a crucial pillar in the fight against COVID-19.
In these settings, RATs provide a practical alternative to PCR-based testing. The low
cost per test and their ease of use make the rapid antigen test a suitable public health
tool (22).

e In France, appointments for PCR tests were at capacity for weeks prior to Christmas
2021. Pharmacy-based RAT tests began earlier this year. For those tests, results of the
nasal swabs appear on an individual's smartphone in about 15 minutes, with a QR code
that is then uploaded to a government app and can be scanned at the entrances of
movie theatres, sporting arenas, and many restaurants. As of October 2021, rapid tests
for fully vaccinated people have been covered by public health insurance but cost €25
for those not vaccinated (21).

e South Africa developed a targeted testing strategy. This strategy was developed to
accommodate the country’s constrained testing capacity, to deal with the testing
backlog, and to ensure that symptomatic hospitalized patients and healthcare workers
were prioritized for testing. A guide was created to address practical considerations
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regarding the implementation of RATSs. It provided support for healthcare providers,
health facility managers, casualty staff and community outreach testing teams who
were involved in the implementation of RATs (21).

In October and November 2020, Slovakia experienced a brief lockdown, which was
followed up by officials administering rapid antigen tests to a substantial percentage of
its population in several rounds of mass testing. Within one week, counties in Slovakia
that had undergone two rounds of mass testing saw the prevalence of COVID decrease
by 58%. Additional modeling suggests that case levels fell by an estimated 70%,
compared with a scenario of unchecked growth at the rate equivalent to the time before
mass testing began (19,23).

Assessment

Despite ongoing research on rapid antigen testing across the globe, there are noted
gaps related to current best practices for rapid tests during an ongoing COVID-19
pandemic.

Evidence, both anecdotal and revealed in a pre-print from South Africa, shows conflicting
discussion in public health and research regarding the best way to use RATs. Should
they be administered with oropharyngeal (throat) or nasopharyngeal (nasal) swabs?
Currently, the evidence is lacking, with users having to rely on manufacturer instructions.
Funding is needed for research on the most effective ways to use RATs amid Omicron
and other highly infectious variants.

The use of RATs has implications for COVID-19 public health surveillance. Currently,
Canada’s federal and provincial jurisdictions lack a database for the public’s reporting of
RAT results. The reliance on using RATs as both a screening and diagnostic tool without
needing to formally report (positive) test results to public health officials skew both
clinical and public health case numbers. A federal and provincial registry should be
developed to maintain accurate COVID-19 case rates, with reported data from at-home
RATSs (both positive and negative results).

At-home RATSs are being used in many jurisdictions and in populations with a higher pre-
test probability of disease. Due to the lack of test denominators (total number of tests),
the percent test positivity is less useful for public health purposes than previously in the
pandemic. The use of RATs for self-diagnosis should have a limited time frame; they
should not be used indefinitely but only when disease prevalence is high.

In the context of Omicron, jurisdictions are using RATs as a symptomatic diagnostic tool
for transmission control rather than for specific asymptomatic screening. RATs are
more sensitive when prevalence is high, therefore, the recommendation to use RATs as
a diagnostic tool is supported by the rapid increase in community transmission of
Omicron. Given the capacity limitations on PCR testing in many provinces, rapid antigen
tests are now a necessary tool for quickly identifying positive cases and limiting onward
transmission. There are limitations to this approach, however, including public health
monitoring being compromised, the under-counting of cases and rates, as well as losing
out on securing positive specimens for gene sequencing and thereby monitoring the
emergence of new variants.
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Countries, such as the US, and provinces within Canada, have implemented a shorter
isolation period of five days for Omicron. The literature suggests that a seven-day
isolation period, with multiple RATS, results in similar reduced onward transmission as a
14-day isolation with no RATs (2,4). Further, a preliminary report for the National Institute
of Allergy and Infectious Diseases and the Centers for Disease Control and Prevention
indicates the amount of viral load from Omicron specimens is highest on Days 3-6
following the onset of symptoms (3). It is recommended that provincial jurisdictions
implement a seven-day isolation period after a positive rapid antigen test result and
ensure a negative result at the end the isolation period. This recommendation should
include the directive that individuals be symptom-free for 48 hours. The administering of
multiple RATs throughout the isolation period should also be considered and
recommended.
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Appendix A: Research Evidence Summaries Based on Testing Categories

device (LFD)
mass-testing
in healthcare
workers at a
London
hospital; a
prospective

Category | Description | Study/Report | Setting | Population | Date Type of Number of Findings
(24) Title study participants
Test to Regular Performance Long- Asymptom | Apr. | Prospective | 234 The RAT was found to have a lower positive
protect mandatory | Evaluation of term atic 27, evaluation agreement when compared to the PCR test.
testing of Serial SARS- care residents 2021 However, the study found that the RAT can be a
asymptoma | CoV-2 Rapid and staff useful tool to quickly identify contagious people at
tic Antigen risk of transmitting SARS-CoV-2. This can help
individuals | Testing During reduce the burden on nursing homes going through
in order to a Nursing a COVID-19 outbreak.
find cases Home The RAT performed well for early infections and
in high-risk | Outbreak (14) poorly for late infections.
settings Rapid antigen | Hospital | Symptomat | Oct. Retrospecti | 3,899 The study concluded that when RATSs are used in an
(e.g. test to identify | Emerge | ic and 22, ve emergency department, they can improve the overall
hospitals, COVID-19 ncy asymptoma | 2021 | observation identification of infected patients. It performed well
log-term infected Departm | tic patients al study in symptomatic patients and while it improved the
care homes, | patients with ent management of asymptomatic patients, results
congregate | and without were not definitive.
living) and | symptoms RAT sensitivity in symptomatic patients was 89.8%
to protect admitted to and 63.1% in asymptomatic patients.
the the Emergency
vulnerable. Department
(17)
Real-world Hospital | Symptomat | Aug. | Prospective | 5,076 The positive predictive value was high when used
evaluation of ic and 5, cohort among staff during periods of high prevalence of
COoVID-19 asymptoma | 2021 | analysis COVID-19. The study found the test was frequently
lateral flow tic workers used by symptomatic staff rather than acting as an

asymptomatic screening tool.

The researchers found that testing allowed for
earlier isolation of infected workers and facilitated
the detection of workers who had not yet qualified
for PCR testing.
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Category | Description | Study/Report | Setting | Population | Date Type of Number of Findings
(24) Title study participants
cohort
analysis (16)
Implementatio | Homele | Congregate | Apr. | Pilot 10 shelters In homeless shelters, RATs were found to be a
n of Rapid and | ss living 27, program viable alternative to expensive and specialized PCR
Frequent shelter shelter 2021 tests. There is, currently, little evidence available on
SARS-CoV-2 residents the implementation of rapid testing in congregate
Antigen and staff shelters.
Testing and
Response in
Congregate
Homeless
Shelters (*pre-
print) (15)
Diagnosti | One-time or | Liverpool Commu | Asymptom | June | Evaluation | 283,338 Recommends a SMART (Systematic, Meaningful,
c Testing | repeated Covid-SMART | nity atic 17, report (57%) Asymptomatic/Agile, Repeated Testing) approach.
testing of Community 2021 Liverpool SMART targets: test-to-protect (vulnerable
symptomati | Testing Pilot. residents individuals/settings/services), test-to-release
c Evaluation (sooner from quarantine), and test-to-enable (safer
{ndIVIc(uals Report (25) return to key activities for the sake of the social
in settings fabric and economy).
where PCR | Rapid antigen | Commu | Asymptom | Jan. | Case study | 361,781 Seven-day average of daily notification rates
testing is tests for large- | nity atic 19, people dropped from 110.9 (20/11/2020) to 31.5
less scale 2021 (67.9% of the cases/100,000 inhabitants (23/12/2020),
accessible, | diagnostic total suggesting a substantial efficacy to this
orin campaigns: A population) intervention.
individuals case study
with few or | from North-
atypical Eastern lItaly
symptoms. | (18)
The impactof | Commu | Asymptom | June | Difference- | 5,276,832peo Study provides evidence that repeated mass antigen
repeated mass | nity atic 29, in- ple (about testing can temporarily reduce the number of new
antigen testing 2021 infections.
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Category | Description | Study/Report | Setting | Population | Date Type of Number of Findings
(24) Title study participants
for COVID-19 differences | 80% of total Mass testing, coupled with the placing in quarantine
on the model population) of positive cases and their contacts, could be an
prevalence of effective tool in mitigating pandemics. For lasting
the disease effects, re-testing at regular intervals would likely be
(26) necessary.
Liverpool City | Commu | Asymptom | Dece | Evaluation 668,243 Having, in the initial month, deployed community
Region Covid- | nity atic mber | Report (45% of the testing ahead of other regions, we estimate a 32%
SMART 20, population) reduction (95% Cl: -39% to -22%) in COVID-19
Quantitative 2021 Liverpool hospital admissions compared with other regions.
Evaluation City Region Implementation of daily rapid antigen lateral flow
tests (LFTs) as an alternative to quarantine for key
workers in Liverpool (Test-to-Release scheme) was
useful in sustaining essential services and saving
8,292 key worker workdays among those taking part
in the pilot, with 71% of those eligible opting to
participate.
Test to One time or | Mitigating Dec. | Monte 500,000 The goal is to interrupt transmission while limiting
release repeated isolation: The 24, Carlo infected individual harm and maintaining protection.
mandatory | use of rapid 2021 | based individuals Literature suggests that a seven-day isolation period
testing of antigen testing model with multiple negative RAT results (testing on Days
asymptoma | to reduce the 6 and 7), translated to a similar onward
tic contacts | impact of self- transmission as a 14-day isolation with no tests and
or travelers | isolation a 10-day isolation with tests.
to allow for | periods (2) Suggests a cautionary approach, since a single
early negative test could result in the resumption of
release activities.
from Daily testing Seconda | Close Sept. | Open-label | 238,579 Close contacts with five negative tests over seven or
quarantine. | for contacts of | ry and contacts 14, clustered students and more days were released from self-isolation.
individuals further 2021 | randomized | teachers Rates of symptomatic COVID-19 in both students
with SARS- educatio trail across and staff were similar between control (10-day self-
CoV-2 n England isolation) and intervention (daily testing for seven
infection and colleges days) groups.
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Category | Description | Study/Report | Setting | Population | Date Type of Number of Findings
(24) Title study participants
attendance Daily contact testing is a safe alternative to home
and SARS- isolation for school-based contacts.
CoV-2
transmission
in English
secondary
schools and
colleges: an
open-label,
cluster-
randomized
trial (27)
Liverpool Front- Front-line Dec. | Evaluation | 1,657 Adherence with the daily testing was good overall
Covid-SMART | line workers 20, on report Front-line and allowed front-line services to remain staffed.
Community workers | identified 2021 workers A total of 34 positive COVID-19 cases identified and
Testing Pilot. | (Police, | as close identified as only three missed by RAT, saving 8,292 participant
Evaluation Fire & contacts close workdays among those taking part in the pilot study.
Rescue, contacts
(R1e2p)ort Home (71% of
Care those eligible
Provider opting to
s, NHS participate)
Trust,
Alder
Hey
Children’
S
Hospital
)
Quarantine Agent- Simulated Mar. | Agent- Unclear Suggests that quarantine with a single test on Day 7
and testing based close 2021 | based post-exposure or five days of daily RATs could
strategies in commu | contacts model reduce the transmission potential from notified
contact tracing | nity
for SARS-COV- | model
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Category | Description | Study/Report Population Type of Number of
(24) Title study participants

2: a modelling secondary cases, with similar levels to that of a 14-
study (4 day quarantine without testing.
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(24) Title study participants
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About CoVaRR-Net

Coronavirus Variants Rapid Response Network (CoVaRR-Net) is a network of interdisciplinary
researchers from institutions across the country created to assist in the Government of
Canada'’s overall strategy to address the potential threat of emerging SARS-CoV-2 variants.
Pillar Eight of CoVaRR-Net studies the impacts of Coronavirus variants on public health, our
healthcare system, and on social policy, and reports these findings to decision-makers and
government officials.
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