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Widespread and repeated testing, including of healthy people, is an
effective tool in the fight against COVID-19, write Patrick Jenny and
Wolf-Dietrich Hardt. With this approach, we have a chance against the
new and more infectious viral strains.

Since December, the Swiss canton of Graubünden has conducted in
certain areas several rounds of mass testing for SARS-CoV-2. Any of
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the residents could have themselves tested for the virus free of charge,
whether they exhibited typical COVID symptoms or not.

We propose taking this approach further by regularly testing segments of
the population in intervals of a few days or weeks. Such a strategy could
be flexibly adjusted depending on the incidence of infection and
complement the portfolio of COVID-19 measures. This would be a
targeted, appropriate means for controlling local outbreaks or rising
numbers of cases across a canton or the whole country. The more testing
is done, the more effective the method is, and the less we will need to
rely on other measures such as the closing of schools, restaurants or
shops. In light of the new and more infectious virus variants, such an
effective and flexible testing strategy is more important than ever.

The fight against the pandemic ultimately comes down to isolating as
many infectious people as possible. When comparing two strategies, the
superior one will identify the higher number of infectious people.
Simulations to which we contributed show that regular virus testing—as
long as large numbers of people participate voluntarily—is better suited
to this task than Switzerland's current testing strategy, which targets
people who exhibit COVID-19 symptoms.

The main reason for this superior performance is that a testing strategy
based on symptoms is blind on one eye. Two key groups of people are
difficult to identify: those in the early days of the infection, before they
show any symptoms, and those who are infected but never develop
symptoms at all (asymptomatic carriers). The latter remain infectious for
an average of more than ten days. Unaware that they are infected, they
spread the virus further.

Two stages

The testing strategy we propose has two stages and takes into account the
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specific advantages and disadvantages of the rapid antigen and PCR
tests. In the first stage, the population is tested regularly using the rapid
antigen test. These tests are relatively inexpensive and provide results
almost instantly. Anyone who tested positive has to isolate immediately.
Because rapid tests can produce a false positive, we propose double-
checking every positive result in a second step with a more accurate
PCR test. People with a positive rapid test result but a negative PCR test
may leave isolation immediately, whereas those testing positive a second
time must stay in isolation.

Public discussion often points out that the rapid antigen tests are less
accurate and therefore fail to detect all who are infectious. While this is
true, it is of secondary importance when trying to detect a certain
number of infectious people among a large group. You only need to test
more people. Even clumsy fishermen catch fish; to catch the same
number of fish as good fishermen, you simply need a higher number of
clumsy ones.

It's worth it

Critics may object that mass testing is too expensive, but we believe it is
worth it. With every infection prevented, economic costs (externalities)
can be avoided. It is difficult to put a precise figure on these. American
economists estimate them at around 250,000 Swiss francs per infection.1
Even if a relatively small number of people volunteer for testing, the
economic benefits would likely still outweigh the costs.

Nevertheless, the more people take part in a test-based strategy, the more
successful it will be. Our small team of scientists from ETH Zurich and
Empa plus other fellow researchers have developed a simulation
algorithm2 (also available as an interactive online application3) that
decision-makers can use to estimate the impact of participation on the
spread of the virus. In this way, they can weigh up the cost of testing
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versus the cost of alternative measures, such as benefit payments for the
economy.

Our simulations show that if a quarter of the population in a given area is
tested once a week, the reproductive number (R number) can be reduced
by some 40 percent. If half the population is tested once a week, the R
number can actually be halved. If instead of testing the general
population, authorities tested specific groups that are particularly prone
to infection, they could test fewer people and still achieve the same
effect.4 These groups would include those who come into contact with
many others, for instance when commuting, at work, in community
facilities, or at schools.

Focusing on these groups means that testing—even testing those with no
symptoms—could become so effective that it would be possible to relax
other control measures, such as the closing of shops or restaurants, at an
earlier point in time. This testing strategy would serve as an important
and flexible weapon in our arsenal for combatting new and more
infectious viral strains. With a sufficiently high number of participants,
it may even be possible to keep the new variants in check without a
lockdown.

Staying on top of the situation is crucial

To safeguard the long-term success of this strategy, however, testing
needs to continue at the same rate—despite any initial success and
declines in case numbers—until enough people have been vaccinated.

Participation in mass testing must remain voluntary, and Graubünden's
experience so far shows that enough people are willing to be tested.
What is important is that the population has an incentive. Travel time to
the testing site and waiting times must be short, and the test must not be
too unpleasant. This is why Graubünden not only uses nasal swabs but
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also saliva tests; they also have the added benefit of requiring less in
terms of staff and logistics.

Now Graubünden will show if a strategy focused on testing
asymptomatic people can be effective. The hands-on experience we
gather there will teach us how best to organise such tests. From a
theoretical, mathematical point of view, there is no reason to assume that
this strategy will not work. And we also see no reason not to expand this
testing strategy across the whole of Switzerland.

  More information: Hossein Gorji et al. Smart Investment of Virus
RNA Testing Resources to Enhance COVID-19 Mitigation, (2020). 
DOI: 10.1101/2020.11.30.20239566 
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