
To Test or Not to Test: COVID-19 Prevention Strategies to Keep Large
Gatherings Safe

Key nonpharmaceutical interventions (NPIs) implemented
tominimize the spread of SARS-CoV-2 among the public

were protective yet led to social isolation and other down-
stream effects. Although the COVID-19 pandemic lingers,
many municipalities and regions are liberalizing NPI meas-
ures and restrictions to diminish the societal impact. Attempts
to “openup” society include increasingpublic access to previ-
ously prohibited crowded indoor social gatherings. However,
COVID-19 vaccines are still not universally available, wanted,
or implemented. Health officials are therefore searching for
strategies to effectively prevent SARS-CoV-2 transmission
while allowing certain activities (such as concerts) to proceed,
providing both desired psychosocial relief and economic
benefits.

Indoor concerts are considered high-risk events and
are linked to SARS-CoV-2 transmission (1). So, how can
they safely proceed? Llibre and colleagues (2) present a
solution, and their unique experience prevented SARS-
CoV-2 transmission at a large concert when only 6.3% of
the community was vaccinated against COVID-19. This ex-
perience provides important insights into keeping partici-
pants safe by bundling public health mitigation measures.

In Llibre and colleagues' study, the ventilation at the
venue was maximized. In addition, in order to attend the
event, 5000 potential concertgoers were tested using a
point-of-care, same-day SARS-CoV-2 antigen test; had nega-
tive test results; and wore masks. Participants were carefully
followed for 2 weeks to determine whether they developed
signs or symptoms of COVID-19. Six unvaccinated attendees
developed symptomatic SARS-CoV-2 infection, confirmed
by polymerase chain reaction testing. Three of these persons
were exposed outside of the concert to a personwith known
COVID-19, and 1 person was incubating SARS-CoV-2 at the
concert. The COVID-19 incidence after the concert was
130.9 cases per 100000 persons, whereas the citywide prev-
alence was 295.5 cases per 100000 persons. Because few
transmission events were observed in this closely followed
population, such efforts at multimethod prevention strat-
egies could be adapted toprevent SARS-CoV-2 transmission
in other high-risk and crowded events.

The preventive approach directed at source control
(testing and masking) and enhanced environmental con-
trols (ventilation) is supported by experience and may be
especially relevant to implement in settings with low or
partial rates of COVID-19 vaccination. Several professio-
nal sports teams have successfully used SARS-CoV-2 test-
ing strategies to prevent transmission among players
during the pandemic (3). The success of such approaches
depends on the performance characteristics of the SARS-
CoV-2 test. Daily antigen testing alone has not prevented
transmission or case clusters, which suggests that a test-
ing strategy alone is insufficient to prevent transmission
(4, 5). Of note, use of masks has not been implemented
in elite sports.

Revollo and associates (6) evaluated a multimethod
approach to preventing SARS-CoV-2 transmission experi-
mentally at a high-risk indoor concert. The authors ran-
domly assigned 1000 persons to either attend a 5-hour
indoor concert with maximized ventilation, have same-
day antigen testing, and wear a mask or participate in
their routine activities without attending the concert. They
did not identify SARS-CoV-2 transmission or infections in
those who attended the concert.

Although such findings are encouraging and provide a
potential safe path for large indoor events, some important
considerations remain. How does one choose the ideal test
and evaluate test characteristics to effectively implement a
safety protocol for large events? The sensitivity of SARS-CoV-2
antigen tests—especially in asymptomatic persons—is 41.2% to
93.3% depending on the platform used. Furthermore, the reli-
ability decreases as the SARS-CoV-2 prevalence decreases,
which affects the success of the testing strategy (2, 7). Antigen
tests with lower sensitivities may miss infectious individuals,
such as the person presumed to be incubating the virus in
Llibre and colleagues' study. The transmission risk is not trivial:
Fifty nine percent of SARS-CoV-2 transmissions are estimated
to have an asymptomatic source (8). However, antigen testing
is an ideal method, because results are available rapidly and
the tests can be deployed onsite. Polymerase chain reaction
testing, on the other hand, is costly; requiresmore time to per-
form; and frequently identifies nonreplicating genetic material
in personswhoare no longer infectious. Theexcessive sensitiv-
ity of polymerase chain reaction testing would needlessly
exclude someparticipants.

That Llibre and colleagues reported few transmissions is
promising, especially in locations where COVID-19 vaccina-
tions are not widely available. Still, is this complex and
layered strategy necessary to protect the public? Using a
testing strategy for a large event is logistically challenging
and costly. Furthermore, as the prevalence of an infection
decreases, the pretest probability of identifying a true case
will decrease, making such approaches less cost-effective.
The authors note that 1 limitation of their study is the inability
to directly compare the incidence of SARS-CoV-2 infections
in the general population with that among the event attend-
ees. Hence, the true value of the “study” protocol in prevent-
ingCOVID-19 transmissions beyondNPIs is unknown.

Favorable COVID-19 case and vaccination rates (such
as when SARS-CoV-2 infection rates are less than 5% or
more than 70% of the population is vaccinated) make the
elaborate testing, masking, and improved ventilation mit-
igation strategy less cost-effective. However, consider the
emerging delta SARS-CoV-2 variant, which is 60% more
transmissible than the alpha variant—which itself is at least
40% more transmissible than wild-type SARS-CoV-2 (9).
The emergence of these variants places unvaccinated
persons attending mass gatherings at risk for acquiring
and transmitting SARS-CoV-2 widely, as occurred in 103
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concertgoers in Japan (1). Countries with highly vacci-
nated populations where the delta variant has surged
have recently found that 50% of new SARS-CoV-2 infec-
tions are taking place after vaccination. This has required
the public health authorities to reimplement NPIs, sug-
gesting that the risk extends beyond just unvaccinated
persons (10). These events may require us to rethink how
to safely support large social events.

To test or not to test, especially for a large
event, remains an unanswered question. Vaccines against
COVID-19 are remarkably effective. However, they are not
available to all, and keeping the public safe as countries
and their economies reopen remains a challenge. We will
need to be nimble and thoughtful and insist on safety first
as we balance the emergence of SARS-CoV-2 variants, ris-
ing infections with SARS-CoV-2, and the desire for nor-
malcy. In areas with low vaccination rates or high
penetration of variants with spread, a strategy using point-
of-care antigen tests with masking may help further miti-
gate the risk for SARS-CoV-2 transmission and support
attending large indoor gatherings, such as concerts or the
approaching Olympics.
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