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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. We provide some figures and 
tables with several indexes and indicators as well as an Analysis section that discusses a specific topic related 
with the pandemic. 

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. We are adjusting the model to countries and regions with at least 4 days with more 
than 100 confirmed cases and a current load over 200 cases. 
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Situation and highlights 

Global situation 

Overall, mainly as a result of the proliferation of 
the Delta variant, there is already a clear increase 
in the incidence in all EU+EFTA+UK countries. In 
addition to the United Kingdom, Portugal and 
Spain, several EU+EFTA+UK countries have 
already exceeded the threshold of 5 new daily 
cases per 100,000 inhabitants: Cyprus, Denmark, 
Greece, Ireland, Luxembourg and the 
Netherlands. 

We have studied the five countries that have 
started this growth recently. The growth started, 
approximately, on 17/6/2021 in Cyprus, on 
27/06/2021 in Luxembourg, on 30/06/2021 in 
Greece, on 01/07/2021 in Denmark and on 
02/07/2021 in Neterhaland. In about 15 days, 
growth has begun in all of them. 

We have represented their evolution over 7 
days, all starting from the day when the 5 new 
cases per day per 100,000 inhabitants was 
reached. It is observed that the growth rates are 
different. 

We have performed the weighted average using 
the population of each country. The result fits 
very well with an exponential function with a 
correlation coefficient 𝑅𝑅2 of 0.994. 

𝑁𝑁 = 4.34𝑒𝑒0.16 𝑡𝑡 

Using this function, we can check how many 
days take the number of daily new cases to 
double: 

𝑇𝑇 =
𝑙𝑙𝑙𝑙 2

0.16 𝑑𝑑𝑑𝑑𝑦𝑦−1
= 4.3 𝑑𝑑𝑑𝑑𝑦𝑦 

This duplication time corresponds 
approximately to an 𝑅𝑅𝑡𝑡 of 2. We see then that 
the Delta variant initially causes an important 
growth. It is really a warning to all other 
countries: if actions to reduce social 
interactions are not taken when this initial 
growth is observed, it may acquire significant 
velocity. The longer this growth is delayed, the 
more time we provide to vaccination campaigns 
to prevent it. 

 

2



 

 

Highlights 

• Cyprus has replaced UK as the country with highest incidence. It reports a 14-day cumulative 
incidence of 546 per 105 inh., while the UK reports 476. 

• The number of countries at high risk (EPG>100) has increased. The main driver for such increase is 
the empiric reproduction number rather than the incidence (i.e., high risk because of the increasing 
rate, ρ7).  

• ICUs remain quite stable except for Portugal (+10 % last week) and Ireland (+6 % last week). 

Situation and trends per country 

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

• Cumulative incidence: total number of reported cases per 100,000 inhabitants 
• A14: Cumulative incidence last 14 days per 100,000 inhabitants (active cases) 
• ρ7: Empiric reproduction number  
• EPG: Effective Potential Growth (𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐴𝐴14 · 𝜌𝜌7) 

Cumulative incidence A14 

  
ρ7 EPG 
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Tables of current situation in EU countries. Colour scale is indicated in each legend. 

Incidence, mortality and epidemiological indexes. 

Table of current situation in some EU provinces. Colour scale is indicated in each legend. 

(1) ρ7 is the empiric reproduction number. (2) EPG stands for Effective Growth Potential, which is the
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (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).
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Situation of hospitalisations and ICUs in some EU countries. The analysis is done for those countries that 
report a historical series with current (active) number of patients in hospitals and ICUs1. We provide: 

• Current active hospitalisations and patients in ICU per 100,000 inhabitants.
• Current absolute number of active hospitalisations and patients in ICU.
• Rate of occupation of curative care hospital beds by Covid-19 patients (data from Eurostat 20182),

only for hospitalisations.
• Current rate of occupation with regards to the maximum Covid-19 occupation reached in this

pandemic.
• Weekly increase in Covid-19 patients in hospitals and ICUs.

1 https://github.com/ec-jrc/COVID-19 
2 https://ec.europa.eu/eurostat/databrowser/view/hlth_rs_bds/default/table?lang=en 
3 

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

Vaccination rates in some EU countries3.
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Situation and trends in some European regions3 

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

Table of current situation in Italy 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 Belgium by region. Colour scale is indicated in each legend. 
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(1) ρ7 is the  empiric reproduction number. (2) EPG stands for Effective Growth Potential, which is the
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (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).

Situation and trends in other countries 

Table of current situation in Sweden by region. Colour scale is indicated in each legend. 
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Analysis: Prediction and monitoring of the Delta variant substitution process in 
Catalonia (Spain). 

The B.1.617.2 variant, also known as Delta, was first documented in India back in October 20201 and labelled 
as Variant of Concern (VOC) by the World Health Organization last May, 2021. With a higher transmissibility 
than the Alpha variant, it has progressively displaced it in the countries where it has entered. Globally, cases 
of Delta have been reported in 104 countries as of 6th July 2021, according to WHO2. 

In this report, we present the monitoring of the Delta variant substitution that we have jointly carried out 
with two Catalan hospital sites. Can Ruti sequencing hub (Hospital Germans Trias and IRSI Caixa) is tracking 
the variants in the Northern metropolitan area of Barcelona, which comprises a population of 2 million 
inhabitants. Hospital Universitari Vall d’Hebron is one of the big hospitals in Spain which also holds a variant 
screening program in Barcelona city. Both laboratories perform the whole genome sequencing of a random 
sampling of the positive cases each week to monitor variant or lineage circulation in the community. We have 
combined such measurements with the substitution model that we used for the tracking of the Alpha variant 
substitution process in the same area3.  

Methodology 

We recall that the substitution model that we built is based on two independent epidemics that evolve 
simultaneously, each of them corresponding to a different variant of SARS-CoV-2 (i.e., Alpha and Delta). We 
start with almost all cases corresponding to one variant (Alpha), less transmissible than the second one 
(Delta). The later starts with just a few cases, but it keeps spreading and its higher transmissibility causes that 
its percentage among all cases increases with time. This percentage, as we demonstrated in previous reports, 
is independent from the epidemiological trend and NPIs. The substitution model, which tracks the dynamics 
of this percentage, is based on two parameters: the initial prevalence of the new (more transmissible) 
variant, and the increase in transmissibility that the new variant represents with respect to the old one. 

We first used the model to anticipate the probable dynamics of the substitution process, once first Delta 
samples were detected in these areas in late-May. Once the substitution progressed enough, with more than 
50 % of the new cases given by the Delta variant, we fitted again the model to sequencing data in order to 
evaluate the observed dynamics and the increase in transmissibility. Finally, we used the observed 
substitution dynamics to split the incidence curves between Delta and other variants and characterize the 
two epidemics separately.  

Prediction of the substitution dynamics in the Barcelona Metropolitan area 

In Barcelona and surroundings, first cases of the Delta variant were detected by random screening in cases 
that were sampled the last week of April (epidemiological week 17). Since the complete sequencing process 
takes between 1 and 2 weeks, these data were noticed at mid-May. After three consecutive weeks detecting 
the Delta variant with a slight increasing trend, we simulated the substitution dynamics from a 1 % of 
prevalence by using available information: first reports from the United Kingdom suggested that the new 
variant had a transmissibility which was between 40 % and 60 % higher than that of the Alpha variant4. These 
simulations are shown in Figure 1, together with the initial three determinations. According to these 
                                                           
1 https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/  
2 https://www.who.int/docs/default-source/coronaviruse/situation-
reports/20210706_weekly_epi_update_47.pdf?sfvrsn=654eeb82_8&download=true  
3 https://biocomsc.upc.edu/en/shared/20210625_report_248.pdf , 
https://biocomsc.upc.edu/en/shared/20210702_report_251.pdf  
4 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/993321/S1267_
SPI-M-O_Consensus_Statement.pdf, https://www.ecdc.europa.eu/sites/default/files/documents/Implications-for-the-
EU-EEA-on-the-spread-of-SARS-CoV-2-Delta-VOC-23-June-2021_2.pdf  
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preliminary simulations, we pointed to a substitution process by which the Delta variant would be the most 
predominant (>50% of the new infections) around epidemiological week 25 [24 – 26].  

   

Figure 1. Preliminary simulation of the Delta substitution process in the area of influence of Can Ruti sequencing hub 
(Northern Metropolitan Area of Barcelona, left), and in the area of influence of Hospital Universitari Vall d’Hebron 

(Barcelona city, right). Data given as weekly percentage of randomized samples among positive cases that corresponds 
to Delta variant. The model assumes an initial percentage of 1 % and an increase in transmissibility between 40 % and 

60 % (blue shadow) with respect to the Alpha variant. 

Observed substitution dynamics in the Barcelona Metropolitan area 

The simulations presented in Figure 1 were a rough prediction that depended on the reliability of initial 
determinations as well as on the effective increase in transmissibility. The weekly monitoring of the Delta 
variant determinations allowed for an iterative fitting of the model to the measured percentage among all 
screened positive samples. Figure 2 shows the substitution dynamics determined by viral characterization 
using whole genome sequencing, together with the fitted model (orange). As depicted, the fitted model 
allows for a more precise description of the substitution dynamics. Then, Figure 3 shows the data and the 
fitted model (orange) together with the preliminary model (blue), in order to allow for comparison of 
expected vs observed curves.  

  

Figure 2. Observed substitution process of the Delta variant measured by Can Ruti sequencing hub (left) and Hospital 
Universitari Vall d’Hebron (right), together with the model fitted to the data. Data are given as the percentage of 

randomly analysed samples that corresponds to Delta variant. Shadow area covers the 90% uncertainty of the model.  
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Figure 3. Predicted (blue dashed line and shadow), observed (points) and fitted (orange dashed line and shadow) 
substitution process of the Delta variant in Can Ruti sequencing hub (left) and Hospital Universitari Vall d’Hebron 

(right). Data are given as the percentage of randomly analysed samples that corresponds to Delta variant. 

As shown in Figure 2, in both sites the Delta variant prevalence crossed the 50 % threshold between weeks 
24 and 25, within the expected interval. Moreover, Figure 3 shows that the final dynamics was closer to the 
upper bound of the original predictions but below the 60 % of higher transmissibility curve.  

Estimation of the increase in transmissibility 

The fitting of the substitution model allows for the estimation of the increase in transmissibility. 
Nevertheless, the model assumes only two variants, which are the ones that we are comparing. During this 
period, other variants were also detected by whole genome sequencing. In addition, last weeks, B.1.621 cases 
(firstly detected in Colombia) have been detected. The percentage of this variant among randomized samples 
has reached a prevalence of around 10 %. Therefore, the fitting of the model to the global percentage of 
Delta variant includes a certain bias, if we aim to determine the increase in transmissibility with regards to 
Alpha variant. So, with the aim of determining such parameter, we must analyse only the ratio between Alpha 
and Delta variants. Figure 4 shows the percentage of Delta samples among the ensemble Alpha+Delta for 
both sites. As seen, the substitution curve gets closer to the upper bound of the initial prediction, which 
points to an increase in transmissibility of 60 %. 

  

Figure 4. Predicted (blue dashed line and shadow), observed (orange points) and fitted (orange dashed line and 
shadow) substitution process of the Delta variant with respect to the ensemble Alpha+Delta, without taking other 

detected variants into account. Can Ruti sequencing hub (left) and Hospital Universitari Vall d’Hebron (right). 
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We have performed a jointly fitting considering the two datasets simultaneously. We have optimized the 
model by assuming three free parameters: the initial percentage of Delta variant among Alpha+Delta in Can 
Ruti, the initial percentage of Delta variant among Alpha+Delta in Vall d’Hebron, and a common increase in 
transmissibility (i.e., the same slope of the curve). Figure 5 shows the result of this fitting, which provides an 
increase in transmissibility of 62 %. This means that, according to the measurements in this area, the 
effective transmissibility of Delta variant would be 62 % higher than the transmissibility of Alpha variant.   

 

Figure 5. Jointly fitting of the substitution model to both datasets simultaneously, looking for a common increase in 
transmissibility and particular initial points.  

Dynamics of daily new cases caused by Delta and other variants 

The fitted curves shown in Figure 2 allow estimating the daily percentage of Delta variant among diagnosed 
cases. Therefore, this percentage can be used to split the total daily cases in two datasets: one corresponding 
to Delta variant, and another one corresponding to other variants (Alpha and other minoritarian variants). 
This splitting is shown in Figures 6 and 7. We applied the fitting obtained with Can Ruti sequencing hub data 
to the daily new cases in the Barcelona North Metropolitan Health Area, and that obtained with Hospital 
Universitari Vall d’Hebron to the daily new cases in the city of Barcelona. 

  

Figure 6. Estimation of daily new cases that correspond to Delta variant (orange) and to other variants (blue), as well 
as total daily new cases (black). Bars show the daily new cases, and curves show the 7-day moving average.  Data from 

Northern Metropolitan area of Barcelona combined with Can Ruti sequencing hub fitting.  
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Figure 7. Estimation of daily new cases that correspond to Delta variant (orange) and to other variants (blue), as well 
as total daily new cases (black). Bars show the daily new cases, and curves show the 7-day moving average.  Data from 

Barcelona city combined with Hospital Universitari Vall d’Hebron fitting. 

We can now evaluate the empiric reproduction number that corresponds to each of the sites and variants. 
This is shown in Figure 8 for both cases. 

   

Figure 8. Estimation of empiric effective reproduction number that corresponds to Delta variant (blue) and to other 
variants (orange), as well as to total daily new cases (grey). Up: Data from Barcelona North Metropolitan Health area 

combined with Can Ruti sequencing hub fitting. Down: Data from Barcelona city area combined with Hospital 
Universitari Vall d’Hebron fitting. 

Figures 6 and 7 show the explosive growth that has been observed in Barcelona and its metropolitan area 
last two weeks. Figure 8 shows how the empiric reproduction number has reached values above 3 in the city 
of Barcelona and even above 4 in the Northern Metropolitan area. Nevertheless, we also observe how the 
dynamics of the Delta variant has pushed the curve up, with a reproduction number higher than that 
observed from the population level. In addition, it has to be mentioned that the Alpha and other variants 
have also contributed to such explosive growth, with a peak in the empiric reproduction number above 2 in 
the city and above 3 in the North area.  

We can use the Delta substitution curve obtained from these data as a proxy to evaluate the same dynamics 
in Catalonia as a whole. Figure 9 shows the estimated daily new cases split by variant in Catalonia. We see 
that cases from Alpha and other minoritarian variants have not reached the 1000 daily new cases threshold, 
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while the Delta cases have pushed up the curve with more than 3000 daily new cases last week. Figure 10 
shows the corresponding Rt, which resembles those dynamics observed in the Barcelona sites as well.   

    

Figure 9. Estimation of daily new cases that correspond to Delta variant (orange) and to other variants (blue), as well 
as total daily new cases (black) in Catalonia. Bars show the daily new cases, and curves show the 7-day moving 

average.   

 

Figure 10. Estimation of empiric effective reproduction number that corresponds to Delta variant (blue) and to other 
variants (orange), as well as to total daily new cases (grey) in Catalonia.  

Discussion 

The introduction of the Delta variant has worsened markedly the epidemic evolution in Barcelona. We 
establish an increase in transmissibility around 62 % from the Delta to the Alpha variant. This has important 
implication for Europe as a whole. 

As we have seen in Barcelona, the introduction of the Delta variant just at the moment that most leisure 
restrictions were lifted has led to a major increase in the incidence. Abrupt increases in cases were directly 
related with the large increase in interactions, mobility and large number of high-risk interactions related 
with mass gatherings of people without mask and mostly in interiors. A large increase in the number of 
people mixing and changing the person they live with due to social travel have been important. A large 
number of people in the younger cohorts after school and university exams joined together in trips or just 
living together in rented houses during a weekend (or even a week). 

13



 

 

This change in social behaviour in non-vaccinated younger cohorts, together with a general increase in social 
interactions, has let both variants to increase its presence. However, the Alpha variant produced an Rt close 
to 2, while the Delta variant closer to 3. This might not seem much, but the effects on the epidemic situation 
is enormous. 

At Rt 2, cases duplicate roughly every 5 days. Starting from a low incidence, the increase in cases is sharp but, 
given the vaccination level, it has relatively minor effects on the level of hospitalization. More importantly, it 
gives health authorities time to react to the changes in cases. 

With an Rt higher than 3, cases quadruple in just a week. In Catalonia (7.7 million), for example, cases went 
up from 6000 one week to 25000 the next. This is a huge change in just one week. The new very high level of 
incidence becomes dangerous for the health system very fast, since starting at these high incidence levels, 
any further increase can jeopardize the good situation of the public health sector. This is indeed now a 
possibility despite the major vaccination drive. 

Europe now faces the possibility that, despite the presence of high vaccination rates, the load in the health 
care system due to COVID-19 to be larger than since the first wave. If restrictions are lifted in high risk 
environments, the Delta variant can produce huge increases in incidences very fast. Once a region reaches 
high incidence, it is more difficult for the epidemics to grow, given the huge amount of mixing between 
people required to sustain the growth, but any growth, even a slight one, can put a lot of pressure in primary 
care at least. If the growth is not stopped relatively soon, then hospitals will follow with a relatively large 
number of hospitalizations 

A simple back of the envelope calculation is useful here. The large increase in incidences in younger cohorts 
can lead to 4% incidences in the 20-40 age bracket when a Delta can sustain Rt at 3 for a couple of weeks if 
high levels of high-risk interaction are sustained. These age brackets are not protected yet and, typically, 2% 
of the cases reach the hospital. In a matter of two-three weeks, the Delta variant can put 1 out of 1000 young 
adults in the hospital. 

We recommend European institutions to closely monitor the Delta variant and to take into account its higher 
transmissibility when evaluating the relaxation of high-risk environment interactions, until a significant 
immunization level due to vaccination is reached in the younger cohorts. 
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Evolution of active ICUs in some EU countries 
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(1) Analysis and prediction of COVID-19 
for EU+EFTA+UK 
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(2) Analysis and prediction of COVID-19 
for other countries 
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Methods 

(1) Data source 

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)5 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: 

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

Then, two indicators are calculated and plotted, too: 

 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. 

 ρ: 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): 

𝜌𝜌(𝑡𝑡 − 1) =
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 1) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 2)

𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 5) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 6) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 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 #1526 and #1547. 

(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 
follows: 

Pandemic degree Daily new incident 
cases per 105 inh. 

0 0 
1 0-0.1 
2 0.1-0.5 
3 0.5-1.25 
4 1.25-2 
5 2-3 
6 3-5 
7 5-8 

                                                           
5 https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases 
6 https://upcommons.upc.edu/handle/2117/331959  
7 https://upcommons.upc.edu/handle/2117/332347  

78

https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://upcommons.upc.edu/handle/2117/331959
https://upcommons.upc.edu/handle/2117/332347


 

 

8 8-14 
9 >14 

 

(4) Fitting a mathematical model to data 

Previous studies have shown that Gompertz model8 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:  

𝑁𝑁(𝑡𝑡) = 𝐾𝐾 𝑒𝑒−𝑙𝑙𝑛𝑛 � 𝐾𝐾𝑁𝑁0
�· 𝑛𝑛− 𝑎𝑎·(𝑡𝑡−𝑡𝑡0)

 

where N(t) is the cumulated number of confirmed cases at t (in days), and N0 is the number of cumulated 
cases the day at day t0. The model has two parameters: 

 a is the velocity at which specific spreading rate is slowing down; 
 K is 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 t0 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 R2 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 Biology9. 

(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 #15510. 

(6) Estimating non-diagnosed cases 

                                                           
8 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
9 Català et al, 2020, Plos Comput Biol 16(12): e1008431, https://doi.org/10.1371/journal.pcbi.1008431  
10 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-
survivors11 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 II, since in stage I 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 One12. 

 

 
 
 
 
 
 

                                                           
11 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/S0140-6736(20)30566-3 
12 Català et al, PLoS ONE 16(1): e0243701, 2021. https://doi.org/10.1371/journal.pone.0243701  
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