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Summary

The World Health Organization (WHO) declared the
COVID-19 outbreak a “Public Health Emergency of Inter-
national Concern” on 30 January 2020, after rapid spread
from a few initial cases to thousands of cases across Chi-
na and introductions into several other countries. On 11
March 2020, the WHO classified the outbreak as a pan-
demic. The first cases in Switzerland, Basel-Stadt, and
Basel-Landschaft were confirmed on 25 February, 27 Feb-
ruary and 28 February 2020. As of 22 April 2020, there
are 28,154 confirmed cases in Switzerland, including 933
and 811 in the Cantons of Basel-Stadt and Basel-Land-
schaft, respectively. The rapid increase of confirmed cas-
es in March suggests considerable community transmis-
sion.

We estimated the reproductive number through time for
the whole of Switzerland and its cantons for which suffi-
cient data are available. For this estimation, we used pub-
licly available data on the number of confirmed cases and
COVID-related deaths through time, as well as additional
data directly obtained from the University Hospital of Basel
and the Cantonal Office of Public Health, Economics and
Health Directorate of Basel-Landschaft. If the reproductive
number is below 1, the epidemic is overall under control
for that specific location, with the number of new infections
per day decreasing through time. If this number is above
1, the epidemic is exponentially increasing in size.

We found that the reproductive number in Switzerland was
between 1.5 and 2 during the first third of March, and has
consistently decreased to around 1. After the announce-
ment of the latest strict measure on 20 March 2020, name-
ly that gatherings of more than five people in public spaces
are prohibited, the reproductive number dropped signifi-
cantly below 1. We estimated the reproductive number to
be between 0.6 and 0.8 in the first third of April. Our sensi-
tivity analyses addressed the concern of a decreasing re-
productive number being merely an artifact of less intense
testing through time.

In summary, our results suggest that from the last week of
March onwards, the reproductive number was significant-
ly below 1 in Switzerland and thus the epidemic was de-
clining. However, our analyses do not allow us to identify
a cause for this decline. From now on, we will provide dai-
ly estimates for the reproductive number on our webpage.
Important to note in this respect is that estimates of the re-
productive number lag about 10 days behind the last date
of data collection since confirmation of the diagnosis oc-
curs around 10 days after infection.

Keywords: COVID-19, epidemiology, reproductive num-
ber, confirmed case counts, Swiss cantons, Basel

Introduction

The SARS-CoV-2 virus was first identified in China in
December 2019 [1]. Switzerland recorded its first case
on 25 February 2020. As of 22 April 2020, there were
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28,154, 933 and 811 [2] documented cases in Switzerland,
Basel-Stadt, and Basel-Landschaft, respectively. Initial
COVID-19 cases had travel links to Italy [3, 4], indicating
an import of infections from other locations. These imports
seeded the initial COVID-19 epidemic in Switzerland. The
subsequent rapid increase in the number of newly con-
firmed cases through time [5] reveals that infection then
occurred mainly through so-called community transmis-
sion, i.e., transmission within Switzerland.

The reproductive number [6] quantifies the expected num-
ber of secondary infections caused by a single infected
individual. In particular, the basic reproductive number
quantifies the number of secondary infections in a com-
pletely susceptible population, and the effective reproduc-
tive number quantifies the number of secondary infections
at a particular time-point of an epidemic. The basic repro-
ductive number for COVID-19 has been estimated to be
between 2 and 3.5 for China based on the initial number
of confirmed cases through time. For an overview of pa-
pers estimating the basic reproductive number, see Liu et
al. [7]. Estimating the basic reproductive number based
on confirmed cases in locations different from China is
not straightforward because early dynamics were driven by
imports seeding the epidemic outbreaks. Using genomic
sequences of SARS-CoV-2, we confirmed the basic re-
productive number to be between 2 and 3.5 for China, as
well as for Italy and Washington State (USA) [8]. Several
groups (e.g., [9-11]) report the effective reproductive num-
ber for different countries and regions.

Here, we aimed at quantifying the effective reproductive
number for the epidemic in Switzerland and in 10 of the 26
cantons forming the Swiss Confederation. The cantons for
which we present analyses are among those most affect-
ed by COVID-19, as measured by absolute case numbers.
We further performed sensitivity analyses for the epidemic
in Switzerland and the epidemics in the Cantons of Basel-
Stadt and Basel-Landschaft. Hereafter, we refer to the ef-
fective reproductive number as the reproductive number or
as R(t), with t denoting the time point for which we de-
termine the reproductive number. We will update estimates
for R(t) as the epidemic unfolds in the future.

Materials and methods

Datasets

We used data from COVID-19 cases in Basel-Landschaft
to estimate the infection time of the disease. We obtained
line list information for 166 patients from the Cantonal Of-
fice of Public Health, Economics and Health Directorate
of Basel-Landschaft. The time of symptom onset and case
confirmation for 139 patients and the time of symptom on-
set and hospitalisation for 112 patients was extracted. We
summarised these data by calculating the mean and stan-
dard deviation of the time between symptom onset and
confirmation and the time between symptom onset and
hospitalisation.

We estimated R(t) based on three different datasets. We
obtained the cumulative number of confirmed COVID-19
cases over time for Switzerland and for the Swiss cantons
and the cumulative number of deaths over time for
Switzerland from the Specialist Unit for Open Government
Data of the Canton of Zurich [2]. We retrieved these data
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via an online data repository [5] and accessed all data up to
and including 22 April 2020.

We additionally obtained the total number of new
COVID-19 cases admitted to the hospital per day for the
University Hospital Basel (USB) in Basel-Stadt. This num-
ber is smaller than the total number of hospitalisations in
Basel-Stadt as other hospitals also admit COVID-19 pa-
tients. Further, we obtained the number of new COVID-19
cases admitted to the hospital per day for the Bruder-
holzspital in Basel-Landschaft with the patients being
Basel-Landschaft residents. This number represents the to-
tal hospitalisations within the canton among residents of
the canton since the Bruderholzspital is the only hospital in
Basel-Landschaft admitting COVID-19 patients. This hos-
pitalisation data is available up to 31 March 2020.

Finally, up to 31 March 2020, we obtained the absolute
number of tests performed per day and the number of pos-
itive tests per day from the two testing centres predom-
inantly performing tests in Basel-Landschaft (Miinchen-
stein and Lausen; open since 18 March 2020 [12]), as well
as from the University Hospital in Basel-Stadt (in partic-
ular, all the samples from a major cantonal testing centre,
which has been open in its current form since 9 March
2020 [13], are processed in the hospital, together with fur-
ther samples).

Analyses of confirmed case data, the number of

deaths, and the number of hospitalisations

We estimated the reproductive number R(t) as a function of
time based on the number of confirmed cases per day. As
sensitivity analyses, we additionally estimated R(t) based
on the number of deaths per day for Switzerland and the
number of new hospitalisations per day for the Basel-
Landschaft and Basel-Stadt cantons.

R(t) is the expected number of secondary cases caused by
an infected individual at a time point t. R(t) was estimated
employing the method from [14] using the implementation
in the R package EpiEstim on CRAN [15]. It is assumed
that an individual who has had a COVID-19 infection for s
days has an infection intensity wy. Let the number of newly
infected individuals on day z-s be /(#-s). Then the expected
number of newly infected individuals at time t is:

I(t)] - R(t)ZZ ()

To estimate the posterior probability distribution of R(t),
the full probability distribution for /() was considered (see
Web Appendix 1 in [14]). We used the default prior for R(t)
in EpiEstim (mean 5, standard deviation 5).

E

We do not know /(?), but we can measure quantities that
are closely related to /(?). Here we first used the number of
confirmed cases as a proxy. Second, we used the number
of newly admitted COVID-19 patients to a hospital as a
proxy. Third, we used the number of deaths as a proxy.
Since a case confirmation, a hospitalisation, and a death
event happen some days after the infection of the patient,
for each such event, we needed to estimate the correspond-
ing infection time in order to have a proxy that is directly
proportional to /(¢). Thus, for each observed patient (ob-
served through case confirmation, hospitalisation, or
death), we simulated their infection time. This is similar to
what was also proposed by Abbott et al. [9, 16].
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To simulate this infection time, we first assumed an incu-
bation period, which is gamma-distributed with a mean of
5.3 days (standard deviation 3.2 [17]). After the incuba-
tion period, symptoms appear. We again assumed a gam-
ma distribution for the time between symptom onset and
the observed event (with an event being case confirmation,
hospitalisation or death). The mean time between symptom
onset and case confirmation was estimated from our Basel-
Landschaft data (see “Results”) to be 5.6 days (standard
deviation 4.2). The mean time between symptom onset and
hospitalisation was estimated to be 6.6 days (standard de-
viation 4.6; see “Results”). The gamma distribution for the
time between symptom onset and death was assumed to
have a mean of 15 days (standard deviation 6.9 [17]).

For each confirmation, hospitalisation or death event, we
sampled first from the incubation period distribution and
then from the distribution of the time interval between
symptom onset and the event. We subtracted the simulated
infection time from the event time to obtain a proxy for the
time of infection. This was done 100 times, meaning we
obtained 100 time series of infection times.

So far, the simulated time series represent estimated infec-
tion times for confirmed patients. However, the number of
simulated infections at time s days ago may be missing
some individuals whose cases have not yet been confirmed
but will be confirmed later. Let p, be the probability of an
infection event having been confirmed after s days (given
the infection will be confirmed eventually). We estimated
ps by simulating waiting times between infection and case
confirmation using the same distributions as for the incu-
bation period and the time between symptom onset and
confirmation as above. p; is taken to be the fraction of sim-
ulated infections confirmed within the first s days of infec-
tion. Finally, we used our estimates of p to correct the time
series: the number of infections at s days prior to the last
day for which we have data was approximated by (num-
ber of simulated infections at s days prior to today)/p;. This
corrected time series was used for estimating R(t).

For the distribution of w,, we used the serial interval esti-
mated for COVID-19 infections from [18], with a mean of
4.8 days and a standard deviation of 2.3. Based on this as-
sumption, >90% of onward transmissions happen within 8
days after infection of an individual.

We calculated a posterior distribution for R(t) using the
Bayesian methodology provided in [15], based on each of
the 100 time series of infection events obtained above. To
reduce the influence of stochastic outliers, we smoothed
the resulting R(t). The smoothed R(t) is calculated based
on assessment of the number of new infections at times t,
t-1 and t-2 (i.e., for a 3-day window assuming R is constant
during that time; see equation above and [15]).

We reported the median of the mean R(t) estimates from
the 100 infection time series. Second, we reported the me-
dian of the first and last 40-quantile of the posterior dis-
tribution for the uncertainty interval (key uncertainty in-
terval approximating the 95% uncertainty interval). Third,
we reported the first 40-quantile of the 100 obtained first
40-quantiles, and the last 40-quantile of the 100 obtained
last 40-quantiles (wide uncertainty interval approximating
a 95% uncertainty interval for the bounds of the key uncer-
tainty interval).

Swiss Med WKkly. 2020;150:w20271

Reporting window for the reproductive number

When estimating R(t) from confirmation data, we relied on
the testing intensity not changing through time [14]. On 6
March 2020, it was announced that the national strategy
to fight COVID-19 changed from finding all COVID-19
positive cases and contact tracing to protecting the popula-
tion at risk. This policy amounted to not testing every indi-
vidual with symptoms. The alternative testing strategy was
fully implemented starting 9 March 2020, but was subse-
quently reversed on 22 April 2020. After that date, testing
of all individuals with symptoms resumed [19].

More than 90% of individuals transmit within 8 days,
based on our serial interval assumption. Thus, we can esti-
mate R using comparable testing data from 17 March on-
wards (9 March + 8 days). Since we have a reporting delay
of about 10 days, this corresponds to R(t) estimates from 7
March onwards. Based on confirmation data up to 22 April
we can estimate R(t) only until 12 April because of the
reporting delay. We therefore show R(t) estimates from 7
March 7 to 12 April for the confirmation data.

In summary, we show R(t) estimates for the time period
when Switzerland did not test all symptomatic patients. In
our daily updates for the reproductive number provided on
our webpage [20], the R(t) for 13 April until at least 20
April may be overestimated owing to the change in testing
regimen. Thus, we will also show results based on hospi-
talisation data on our website in order to obtain robust es-
timates for 13—-20 April 2020.

Assessing potential changes in testing intensity

In addition to the sensitivity analyses regarding the data
set mentioned above (i.e., analyses based on cases, hospi-
talisations, and deaths), we performed a separate analysis
assessing the sensitivity of the results to the statistical
method. Specifically, we estimated the case reproductive
number R.(t). R.(t) is defined as the expected number of
individuals that an individual becoming infected at time
t causes over the period of its infection [21]. Thus, R(t)
takes into account future events. In contrast, R(t) is based
on past events; it was defined as the number of secondary
infections caused by the individuals who transmit at time t.
As a consequence, when calculating R.(t), a proxy for the
number of infections after time t is needed. In fact, since
individuals will transmit within 8 days of infection with
>90% probability (based on our serial interval assump-
tion), we require data on the number of infections on the
interval [t, t + 8 days] in order to estimate R.(t). We use the
implementation within EpiEstim [15] for calculating R(t).

Results

Time between symptom onset and case confirmation

or hospitalisation

The mean time between symptom onset and a case being
confirmed is estimated to be 5.6 days (standard deviation
4.2), see figure 1. Based on a mean incubation period of
5.3 days [22], a case is only confirmed around 10.9 days
after infection. Thus we can only quantify the reproduc-
tive number R(t) up to about 10 days prior to today. The
mean time between symptom onset and hospitalisation is
estimated to be 6.6 days (standard deviation 4.6).
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Quantifying R(t) based on confirmed case data for
Switzerland and 10 cantons

In figure 2A, we show the cumulative number of con-
firmed cases (line) and the daily number of new cases
(bars) for Switzerland and 10 out of the 11 cantons with
the most confirmed cases on 31 March 2020. Graubiinden
was among the 11 cantons with the most cases; however,
we omitted it owing to lack of data.

In figure 2B, we show in black the R(t) through time based
on the confirmed case data for 7 March 7 to 12 April. Val-
ues of R(t) >1 correspond to the exponential growth of the
epidemic, whereas values of R(t) <1 imply exponential de-
cline.

Public health policies

In order to compare the R(t) estimates through time with
public health policies [23], we highlight changes in poli-
cies with dotted vertical lines and a gray area (figs 2 and
3). In particular, we display:

— On 13 March, it was announced that schools were to be
closed. On 16 March, non-essential shops, bars, and
restaurants were to be closed. This “Ausserordentliche
Lage” (a lockdown) in Switzerland started on 17 March
and the “Notlage” (a lockdown) in Basel-Landschaft on
15 March [12]. The lockdowns are without curfew.

— On 20 March, the Federal Council prohibited gatherings
of more than five people in public spaces (5-people
rule).

Sensitivity analysis through employing a dérent statis-
tical method

As described in the “Materials and methods” section, we
performed a sensitivity analysis addressing the statistical
method. The blue lines in figure 2B are the estimates of the
case reproductive number R(t). We shifted this plot by 5
days compared with the R(t) plot: 4.8 days is the mean se-
rial interval, which implies that, at any point in time t, new
infections are driven by individuals infected on average 4.8
days before time t. Thus, by shifting R.(t) by 5 days, the

Figure 1: Time between COVID-19 symptom onset and case
confirmation. Histogram of the time between symptom onset and
case confirmation for 139 patients from Basel-Landschaft.
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R and R, curves should roughly align. Indeed, we observe
the same patterns for R(t) and R.(t-5) (see also [14]).

Summary

Overall, we observed a decline in R(t) in the first half of
March. R(t) dropped below 1 after the most recent mea-
sure (5-people rule) was implemented on 20 March. R(t)
has remained significantly below 1 since. Thus, since the
last week of March, the epidemic has been under control
(R(t) <1). However, our analysis does not allow us to draw
conclusions about specific causes for the change in R(t).
The dynamics in the cantons follow the same trend; how-
ever, the level of uncertainty is larger, as expected.

Analyses with a focus on the epidemic in Switzerland,
Basel-Stadt and Basel-Landschaft

In figure 3 we show detailed results for Switzerland and
the cantons of Basel-Stadt and Basel-Landschaft. We again
show estimates for R from 7 March onwards, until the last
date for which we have data on new hospitalisations in the
cantons, 31 March 2020.

Again, we have highlighted implementations of public
health policies as in figure 2. We note one additional mea-
sure for Basel-Stadt. As of 19 March, the criteria for self-
isolation in Basel-Stadt became stricter: individuals with
COVID-19 symptoms need to self-quarantine for at least
10 days (compared with 24 hours after last symptoms up
to 19 March). People in the same household as a sick per-
son need to self-quarantine for 10 days (compared with 5
days from 9 March 9 to 19 March). This intervention was
implemented at almost the same time as the 5-people rule,
so we only include the dotted line on 20 March.

Evaluating potential biases in the results based on the

confirmed case data

In Basel-Stadt, the main testing centre opened on 9 March
[13]. Their testing policy was not changed until 31 March.
Thus our R(t) estimates should not be biased becuase of
changes in testing from 7 March onwards (9 March + 8-10
days, see above). In Basel-Landschaft, the two testing cen-
tres predominantly performing tests in that canton opened
on 18 March [12]. Their testing policies were not changed
until 31 March, meaning we are confident in our R(t) esti-
mates from 16 March onwards (dashed line).

The testing intensity between 9 and 31 March may have
changed throughout the time course of this COVID-19
epidemic in Switzerland, despite official recommendations
(including the policies of the testing centres in Basel-Stadt
and Basel-Landschaft) not having changed until 31 March.
For example, a decrease in testing through time due to a
shortage of tests and swabs could, in principle, cause the
observed decrease in estimated R(t) through time.

Sensitivity analyses based on hospitalisation and death

data

In order to address this potential confounding factor, for
Switzerland, we compared the estimates of R(t) based on
the number of confirmed cases through time to the R(t)
based on the number of deaths due to COVID-19 through
time. We argued that although the chance of a COVID-19
case being confirmed depends on the testing intensity at
that time, the chance of death due to COVID-19 being re-
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ported does not change through time. Figure 3A (bottom)  deaths through time (cumulative: lines; per day: bars). Fig-
shows the number of confirmed cases and the number of  ure 3B (bottom) reveals that both data sources indicate the

Figure 2: Reproductive number of COVID-19 in Switzerland and 10 cantons. A: The line shows the cumulative number of confirmed
COVID-19 cases in Switzerland and 10 cantons. The bars show the number of newly confirmed cases for a particular day. Note that the y-axis
is on a log scale. B: The reproductive number through time estimated based on the confirmed case data. In black, we show the median of
means for R(t) and the lighter areas correspond to the two uncertainty intervals. In blue, we show the estimated values for R(t) as a sensitivity
analysis. The vertical dotted lines are public health measures. In particular, the right of the gray interval is the time of the “Ausserordentliche
Lage” (a lockdown) with non-essential shops and schools being closed. The dashed horizontal line highlights the threshold value R(t)=1.
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same trend; however, the estimates based on the death data
are much more uncertain, which is expected as the deaths
are a subset of the number of confirmed cases.

For the cantons of Basel-Stadt and Basel-Landschaft, we
compared the number of confirmed cases through time
and the number of newly hospitalised COVID-19 patients.

Swiss Med WKkly. 2020;150:w20271

Testing intensity in the cantons

Finally, we looked at the ratio of the number of positive
tests to the total number of tests per day for the University
Hospital in Basel-Stadt (in particular, all the samples from
the main cantonal testing centre which has been open in
its current form since 9 March are tested at this hospital),

and for the two testing centres in Basel-Landschaft (open
since 18 March), see figure 4. The correlation between
time and ratio was not significant for either canton (p-value
for Basel-Stadt 0.21; for Basel-Landschaft 0.57). We want
to highlight that these testing centres do not only test peo-
ple from the respective canton. Further, some people from
the respective canton may be tested elsewhere. Neverthe-
less, being the major testing centres of the cantons, the rel-
ative numbers should indicate the trend of testing intensity
for the respective canton.

Again, until 31 March there were no changes in the guide-
lines for when to hospitalise a patient. Thus we have no
reason to suspect that the chance of a COVID-19 case be-
ing hospitalised changed through time. In Figure 3A (top
and middle), we show the number of confirmed cases and
the number of hospitalisations. Figure 3B (top and middle)
shows the estimates of R(t).

For both cantons, the uncertainty intervals for the hospital-
isation data are very wide because the number of hospital-
isations are rather small. Basel-Landschaft estimates based
on hospitalisations show the same trend in R(t) as the es-
timates based on confirmed cases. For Basel-Stadt, we ob-
tained a very minor signal for a decrease in R(t) and have
very wide uncertainty intervals, indicating that the data do
not contain much information.

Discussion

Data on the spread of COVID-19 through time are of ut-
most importance to control this pandemic. An important
measure obtained from the data is the reproductive number
through time. Here, we investigated if changes in testing
intensity could bias the reported reproductive number, and

Figure 3: Reproductive number of COVID-19 in Switzerland and the Cantons Basel-Stadt and Basel-Landschaft including sensitivity
analyses. A: The black line shows the cumulative number of confirmed COVID-19 cases in Switzerland as well as the Cantons of Basel-Stadt
and Basel-Landschaft. The black bars show the number of newly confirmed cases for a particular day. The red line shows the cumulative num-
ber of deaths for Switzerland and the blue line shows the cumulative number of hospitalisations for the cantons. The bars again show the
number of new deaths or hospitalisations for a particular day. Note that the y-axis is on a log scale (thus no bar means 1 case and a bar from

1 down means 0 cases).B: The estimates for R(t) based on the confirmed case data for the Cantons of Basel-Landschaft (top, black), Basel-
Stadt (middle, black), and Switzerland (bottom, black) and the estimates for R(t) based on the number of COVID-19 related hospitalisations in
Basel-Landschaft (top, blue), at the University Hospital Basel-Stadt (middle, blue), and the number of COVID-19 related deaths in Switzerland
(bottom, red). Again, the solid lines are the median of means and the lighter areas are the two uncertainty intervals. The R(t) values to the right
of the dashed line for Basel-Landschaft are obtained based on confirmed data collected under the same testing policy (in the other two plots,
testing policy did not change). The vertical dotted lines are public health measures. In particular, the right of the gray interval is the time of the
“Ausserordentliche Lage” (a lockdown) with non-essential shops and schools being closed. The dashed horizontal line highlights the threshold

value R(t)=1.
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see no indication for major biases based on comparing con-
firmed case data and death data.

We saw a continuous decline of the reproductive number
through time in the second and third weeks of March. From
the last week of March onwards, the reproductive number
was significantly below 1, which corresponds to a decline
in the epidemic. A similar trend was estimated in [10, 16,
24] (accessed on April 24). Importantly, although we can
look at the correlation between the reproductive number
and public health measures, we cannot assess causation us-
ing our tools. Some approaches [11, 24] aim at identifying
the causes of R(t) changes. In general, as the different mea-
sures were introduced very rapidly, it is hard to disentangle
the effect of individual measures.

Nevertheless, monitoring of R(t) can help health officials
to evaluate if the epidemic is under control. In response to
indications of a growing epidemic (R(t) >1), officials could
implement more protective measures in advance to pre-
vent overload of hospital capacity. Conversely, in response
to indications of a shrinking epidemic (R(t) <1) officials
could carefully relax protective measures in combination
with wide-spread testing, contact-tracing and isolation to
avoid a rebound [25]. Important in this respect is that the
reporting has a delay of about 10 days, as new infections
are reported with a delay of about 10 days. This also holds
for the related approach described in [16]. Only approaches
making extra assumptions in order to extrapolate from the
time interval covered by the data points can provide more
recent predictions, see for example [26]. Such predictions
are not made on a daily basis, though.

For estimating the R(t), we used the method presented in
[14]. We see one main caveat when using this method.
This method assumes that all infections are included in the
analysis. However, in Switzerland, mainly individuals be-
longing to risk groups were tested for COVID-19 during
the time period considered. If the proportion of unreported
cases is constant, then in expectation, the underlying the-

Figure 4: Proportion of COVID-19 positive tests per day in
testing centers of Basel-Stadt (BS) and Basel-Landschaft
(BL). We show the ratio of the number of positive tests and the
number tests per day performed (i) at the University Hospital
Basel-Stadt and (ii) the two testing centres in Basel-Landschaft. If
testing intensity decreased since the testing centres opened, we
would expect an increase in this ratio as we would expect a trend
towards testing individuals with stronger symptoms. We plotted the
regression line and the 95% confidence interval. However, the cor-
relation between time and ratio is not significant.

Proportion of positive test results in BS and BL over time
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ory is still correct as the proportion cancels out from the
equation given above. In [14], it is shown in a simulation
study that the R(t) estimates are also robust to underreport-
ing when the full probability distribution is considered.

At the start of the Swiss epidemic, new infections were im-
ports from other locations rather than community transmis-
sions [4]. The imports can lead to an overestimation of R at
the start of the outbreak. Thus we refrain from interpreting
the estimated R(t) values at the beginning of March 2020.
Further, migration between cantons may bias the within-
canton estimates. Future phylodynamic analyses may be
able to refine the reproductive values for the early epidem-
ic in Switzerland and the epidemics in the cantons, based
on genomic sequencing data using the concept proposed in
[8].

In conclusion, monitoring an epidemic through modelling
is an essential contribution to guiding prevention measures
for society as well as for hospitals. We will update R(t)
in real-time throughout the course of the epidemic on our
website [20]. In this way, we intend to provide up-to-date
information on the transmission dynamics of SARS-CoV-2
in Switzerland and its cantons.

Code and data availability

All code for performing the analyses and all data compiled
for this study is available on https://github.com/jscire/
Swiss_covid Re.
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