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Foreword

The present report aims to provide a comprehensive picture of the pandemic situation of COVID-19 in the
EU countries, and to be able to foresee the situation in the next coming days. In this summer short version,
we provide some figures and tables with several indexes and indicators as well as predictions for the next
days.

As for the predictions, we employ an empirical model, verified with the evolution of the number of confirmed
cases in previous countries where the epidemic is close to conclude, including all provinces of China. The
model does not pretend to interpret the causes of the evolution of the cases but to permit the evaluation of
the quality of control measures made in each state and a short-term prediction of trends. Note, however,
that the effects of the measures’ control that start on a given day are not observed until approximately 7-14
days later.

We show an individual report with 7 graphs and a summary table with the main indicators for different
countries and regions. Only reliable predictions that accomplish with the quality criteria are included.
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Situation and trends per country

Maps of current situation in EU countries. Colour scale is indicated in each legend.

e Cumulative incidence: total number of reported cases per 100,000 inhabitants
e Ajs: Cumulative incidence last 14 days per 100,000 inhabitants (active cases)

e p7: Empiric reproduction number

e EPG: Effective Potential Growth (EPG = Aq4 - p7)
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Situation and trends in some European regions?

Table of current situation in Switzerland by region. Colour scale is indicated in each legend.

Table of current situation in Germany by region. Colour scale is indicated in each legend.

3 https://github.com/ec-jrc/COVID-19/tree/master/data-by-region



Table of current situation in the Netherlands by region. Colour scale is indicated in each legend.

Reported data Indexes
14-day . . .
. Active cases Attack rate Cumulative Biocom-Cov
Region attack rate (last 14 days) /10° inh cases P EpG™ degree
/10% inh. '
Limburg 4,291 124,622 0.70
North Holland 11,260.4 321,260 0.62
North Brabant 10,228 11,784.4 299,914 0.62
South Holland 12,036.2 0.72
Flevoland 1,526 9,505.9 0.83
Utrecht 4,280 11,084.8 144,878 0.65
Gelderland 6,556 10,030.3 207,828 0.64
Overijssel 3,641 10,494.7 121,319 0.73
Groningen 1,716 7,916.8 5 0.63
Friesland 1,652 48,251 0.78
Zeeland 8,392.2 0.75 . 8
Drenthe 0.75 . 8
Colour scale
Vaccination rates in some EU countries3.
. People People _— People partially Peop.le fully
Total Daily . Total vaccinations . vaccinated
Country L L partially fully vaccinated per
vaccinations vaccinations . : per hundred people per hundred
vaccinated vaccinated hundred people
people
Spain 56186601 391049 4917771 26933847 10.51
Belgium 14302977 106081 1362593 6630964
United Kingdom 85196986 208985 8505304 38345841
Hungary NA NA 180702 5443749
Ireland 5849924 46548 548361 2758980
Portugal 12120727 88948 1324861 5685309 118.87
Denmark 7353133 56462 1010055 3194779 17.43 55.16
Italy 68742231 477840 6904632 31595863 113.7 11.42 52.26
Germany 92054374 409505 8027673 43213380 109.87 9.58 51.58
Austria 9719928 42169 674598 4621776 107.92 7.49 il 2
Cyprus 980404 4203 81354 449525 110.41 9.16 50.62
Netherlands 19751575 107297 3197781 8657328 115.27 18.67 50.52
Greece 10538744 53731 539100 5167260 101.11 Sl 49.58
European Union 468516943 2203396 45489540 217836875 105.3 10.23 48.96
Switzerland 8938866 31184 533394 4120658 103.28 6.17 47.61
France 72673342 646313 9831151 31841857 107.56 14.55 47.13
Poland 34429956 103445 861989 17470071 90.97 [ 228 [ 4616 |
Lithuania 2661387 14143 168935 1246226 97.76 6.2 45.78
Czechia 10363742 51303 791954 4855230 96.78 728 45.34
Sweden 10565358 60389 2219572 4172893 104.62 21.98 41.32
Slovenia 1730293 6161 109871 810211 83.23 5.29 38.97
Estonia 1133844 4831 144328 494758 85.47 10.88 2Y7/.E
Latvia 1352836 4799 84873 684074 71.72 4.5 36.27
Slovakia 4219810 9299 295432 1962189 7128) 5.41 35.94
Croatia 3078364 10760 214568 1431898 74.99
Norway 5366042 35479 1764656 1800693 98.98
Romania 9406063 13673 129125 4864843 48.89
World 4178263936 39701309 1077957910 1143629231 53.6
Bulgaria 2030301 8363 28015 1001143

3https://github.com/ec-jrc/COVID-19/tree/master/data-by-region




Situation and trends in other countries

Reported data Indexes
14-day Active cases Attack rate Cumulative Mortality Mortality " " Biocom-Cov
Country attack rate (last 14 days) 10 inh cases (last 14 days) 110°inh p7() EPG2 degree
/10%inh. ¥ inh- /10° inh. inh- 8
Iran 369,929 4,608.7 3,871,008 43.6 107.9
Argenti 182,195 4,919,408 233.6 1.02
Iraq 143,585 4,044.0 1,626,599 216 46.4
Colombi 174,956 4,776,291 236.7
United States of America IS 183.7 1.10
Brazil 572,164 19,880,273 261.3 0.93
Israel ] 74.8
Turkey 205,006 6,790.5 5,727,045 10.0 60.9
Russia 330,544 4,309.2 6,288,677 109.2 0.97
Indonesi 562,920 3,440,396 0.98
Mexico 187,375 2,194.5 2,829,443 34.4 186.5 s
Belarus 4,709.8 13.7 0.93 14 g
Chile 90.4 8,452.4 1,615,771 54.7 185.4 0.88 80 1
Philippines 79.0 86,610 1,588,954 11.8 1.06 84 ]
Qatar 722 7,852.6 86 [ ]
Ecuador 59.3 2,752.8 NA 178.8 1.00 59 e
Peru 58.0 6,397.3 2,109,294 41.1 0.85 49 e
Saudi Arabia 49.4 i 1.04 52 6
India 39.8 549,759 2,293.9 7.8 1.05 42 [ 1
Canada 3,790.1 1,430,483 70.5 29 4
Ukraine 5,152.2 2,253,269 5.1 121.1 1.15 /n
Pakistan 43,143 1,029,811 31 [ 4

Colour scale

(M p; is the empiric reproduction number. ? EPG stands for Effective Growth Potential, which is the

product of reported cumulative incidence of last 14 days per 10° inhabitants by p; (empiric reproduction number).
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808).




(1) Analysis and prediction of COVID-19

for EU+EFTA+UK




(2) Analysis and prediction of COVID-19

for other countries







Methods

(1) Data source

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)* and country official
sources (when indicated). Daily data comprise, among others: total confirmed cases, total confirmed new
cases, total deaths, total new deaths. It must be considered that the report is always providing data from
previous day. In the document we use the date at which the datapoint is assumed to belong, i.e., report from
15/03/2020 is giving data from 14/03/2020, the latter being used in the subsequent analysis.

(2) Data processing and plotting

Data are initially processed with Matlab in order to update timeseries, i.e., last datapoints are added to
historical sequences. These timeseries are plotted for individual countries and for the UE+EFTA+UK as a
whole:

v Number of cumulative confirmed cases
v" Number of reported new cases
v" Number of cumulative deaths

Then, two indicators are calculated and plotted, too:

v' Case fatality rate: number of 14-day cumulative deaths divided by the number of 14-day cumulative
confirmed cases of 21 days before, to account for the average 21-day delay between diagnosis and
death.

v' p: this variable is related with the reproduction number, i.e., with the number of new infections
caused by a single case. It is evaluated as follows for the day before last report (t-1):

p(t _ 1) _ Nnew(t) + Nnew(t - 1) + Nnew(t - 2)

Nnew(t - 5) + Nnew(t - 6) + Nnew(t - 7)

where Nnew(t) is the number of new confirmed cases at day t after applying a 7-day moving average

to the new cases dataset, so that fluctuations (e.g., weekend effect) are smoothed. Updated

methodology to account for weekend effect is discussed and explained in reports #1522 and #1543,

(3) Classification of countries according to their epidemic level: the scale Biocom-Cov

Countries are assigned a degree in the discrete Biocom-Cov scale, which aims to facilitate a simple way of
assessing the situation of the country. It is based on the level of daily new cases per 100,000 inhabitants as
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! https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
2 https://upcommons.upc.edu/handle/2117/331959
3 https://upcommons.upc.edu/handle/2117/332347
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(4) Fitting a mathematical model to data

Previous studies have shown that Gompertz model® correctly describes the Covid-19 epidemic in all analysed
countries. It is an empirical model that starts with an exponential growth but that gradually decreases its
specific growth rate. Therefore, it is adequate for describing an epidemic wave that is characterized by an
initial exponential growth but a progressive decrease in spreading velocity provided that appropriate control
measures are applied. Once in the tail, predictions work but the meaning of parameters is lost.

Gompertz model is described by the equation:
K\ _a(t-
N(t) =K e_ln(No).e N

where N(t) is the cumulated number of confirmed cases at t (in days), and Np is the number of cumulated
cases the day at day to. The model has two parameters:

v' ais the velocity at which specific spreading rate is slowing down;
v' Kis the expected final number of cumulated cases at the end of the epidemic.

This model is fitted to reported cumulative cases of the UE and of countries that accomplish two criteria: 4
or more consecutive days with more than 100 cumulated cases, and at least one datapoint over 200 cases.
Day to is chosen as that one at which N(t) overpasses 100 cases. If more than 15 datapoints that accomplish
the stated criteria are available, only the last 15 points are used. The fitting is done using Matlab’s Curve
Fitting package with Nonlinear Least Squares method, which also provides confidence intervals of fitted
parameters (a and K) and the R? of the fitting. At the initial stages the dynamics is exponential and K cannot
be correctly evaluated. In fact, at this stage the most relevant parameter is a.

It is worth to mention that the simplicity of this model and the lack of previous assumptions about the Covid-
19 behaviour make it appropriate for universal use, i.e., it can be fitted to any country independently of its
socioeconomic context and control strategy. Then, the model is capable of quantifying the observed
dynamics in an objective and standard manner and predicting short-term tendencies.

The model and its results on predictions in European countries during the first wave has been published in
Plos Computational Biology®.

(5) Using the model for predicting short-term tendencies

The model is finally used for a short-term prediction of the evolution of the cumulated number of cases (3-5
days). The confidence interval of predictions is assessed with the Matlab function predint, with a 99%
confidence level. These predictions are shown in the plots as red dots with corresponding error bar. For series
longer than 9 timepoints, last 3 points are weighted in the fitting so that changes in tendencies are well
captured by the model. Updated methodology to account for weekend effect is explained in report #155°.

(6) Estimating non-diagnosed cases

4 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176.
5 Catala et al, 2020, Plos Comput Biol 16(12): €1008431, https://doi.org/10.1371/journal.pcbi.1008431
6 https://upcommons.upc.edu/handle/2117/332350
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Lethality of Covid-19 has been estimated at around 1% for Republic of Korea and the Diamond Princess cruise.
Besides, median duration of viral shedding after Covid-19 onset has been estimated at 18.5 days for non-
survivors’ in a retrospective study in Wuhan. These data allow for an estimation of total number of cases,
considering that the number of deaths at certain moment should be about 1 % of total cases 18.5 days before.
This is valid for estimating cases of countries at stage I, since in stage | the deaths would be mostly due to
the incidence at the country from which they were imported. We establish a threshold of 50 reported cases
before starting this estimation.

Reported deaths are passed through a moving average filter of 5 points in order to smooth tendencies. Then,
the corresponding number of cases is found assuming the 1 % lethality. Finally, these cases are distributed
between 18 and 19 days before each one.

Full methodology and results have been published in Plos One?.

7 Zhou et al., 2020. Clinical course and risk factors for mortality of adult

inpatients with COVID-19 in Wuhan, China: a retrospective

cohort study. The Lancet; March 9, doi: 10.1016/50140-6736(20)30566-3

8 Catala et al, PLoS ONE 16(1): e0243701, 2021. https://doi.org/10.1371/journal.pone.0243701
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