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No one is sure if Switzerland will see a second wave of the pandemic; if there is
one, it will advance more slowly than the first—but it may still cause a high
number of additional fatalities. Credit: ETH Zurich

ETH researchers are using a new mathematical model to calculate a
possible second wave of the pandemic in Switzerland. Even though such
a wave would probably grow more slowly than the first without
overloading hospitals, its death toll may turn out to be significantly
higher.

Should Switzerland see a second wave of the coronavirus pandemic, it
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would proceed more slowly than the first. This is the conclusion reached
by Dirk Mohr, Professor of Computational Modeling of Materials in
ETH Zurich's Department of Mechanical and Process Engineering, and
Fadoua Balabdaoui, Senior Scientist in the Seminar for Statistics, based
on calculations with a new mathematical model they have specifically
developed to forecast the COVID-19 epidemic in Switzerland.

"That means the authorities will have more time than they did during the
first wave to take action and to adapt measures as the situation evolves,"
Mohr says. He goes on to point out that the number newly infected
would rise more slowly during this second wave, because our society has
learnt from its experience with the first wave and will always act with
greater caution than it did at the beginning of the pandemic. Even if the
reproductive number should exceed 1 in the coming weeks and months,
it will almost certainly not reach the high levels of the first wave of
infection in early March.

For this reason, it is unlikely that a second wave would overload
Switzerland's healthcare system. "This is good news, but it's also
deceptive," Mohr says. "A second wave that rises very slowly, with a
reproductive number just barely above 1, would be particularly
insidious." Even that kind of wave could lead to a high number of
additional fatalities. "To prevent as many deaths as possible, the
authorities have to enact measures at a point when the hospitals are not
near collapse," Mohr continues. "They also need to bear in mind that if
the public doesn't actually see the strain on the capacity of hospitals,
people might not take the threat seriously or understand why restrictive
measures are necessary."

Age matters

To calculate the future scenarios, the scientists calibrated their model
with the figures published by the Swiss cantons. This model then
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computes the future, much like producing a weather forecast. The
researchers have posted their model and calculations on the medRxiv
platform; their publication has yet to go through the usual peer-reviewing
process.

As far as the researchers are aware, their model calculations are the first
ones to also factor in Switzerland's demographics and age-related contact
patterns at a high level of detail. This enabled them to work out the
reproductive number from the first wave of the pandemic for each age
group separately. Their model results suggest that in Switzerland, the 10-
to 20-year-olds were heavily involved in spreading the virus, and the 35-
to 45-year-olds also had a larger-than-average contribution. By contrast,
the elderly contributed far less on average to the spread.

Protective measures are generally useful

The calculations also show that the number of fatalities that can be
expected in a possible second wave depends heavily on the wave's extent
and duration. One of their scenarios makes the following assumptions
about a second wave: the same social distancing rules apply in public life
as now, 30 percent of employees will work from home, all schools will
stay open as normal without putting any special measures in place (pupils
can attend as they did before the pandemic). In this scenario,
Switzerland sees an extra 5,000 deaths from COVID-19—that's in
addition to the total from the first wave, which currently stands at over
1,600. However, due to the longer duration of the second wave, the
maximum demand for intensive care beds would be less than it was for
the first wave.

The model calculation results confirm that all measures that lower the
likelihood of transmission would reduce the number of deaths in the
population. This applies to measures in all age groups, but especially for
the workforce and for 10- to 20-year-olds.
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In their study, the scientists put a particular focus on the latter group: if
the likelihood of transmission at schools is halved through physical
distancing and hygiene rules, the expected number of additional fatalities
across the entire population would drop from 5,000 to below 1,000. As
Mohr puts it: "We have to be aware that if the reproductive number is
over 1, it's worth taking measures in the schools, at work and in public.
They might seem to be excessive in certain cases, but they save lives."

  More information: Fadoua Balabdaoui et al. Age-stratified model of
the COVID-19 epidemic to analyze the impact of relaxing lockdown
measures: nowcasting and forecasting for Switzerland, (2020). DOI:
10.1101/2020.05.08.20095059
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