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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 predictions for the next days. We also include a brief 
analysis of the global situation, as well as the highlights for European countries. On Fridays, we prepare a 
full analysis of a specific topic. 

As for the predictions, we employ a validated empirical model based on the Gompertz growth. 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. 
Methodological details are given in the Methods section, at the end of the report. 
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Situation and highlights 

Global situation 

The term "uncertainty" is the best description of the 
global situation of the pandemic. We may be at the 
beginning of the end of the pandemic but it is also 
possible that in a few weeks the trends may change 
again. At this moment, the overall incidence is still 
high, more than 63,000 new cases are diagnosed 
daily. Fortunately, we observe a slight decline during 
the last week. We are probably seeing that 
vaccination campaigns in many countries preventes a 
significant growth. We introduce the term 
uncertainty because we have worrying questions: To 
what extent does the immune system lose its ability 
to respond over the months? What may be the 
epidemiological effects of this possible decreased 
immune response? Will any variant capable of displacing the Delta variant appear? Uncertainty needs to be 
shared with the population, the need to maintain non-pharmacological measures requires the population 
to be aware of what little we know. Uncertainty implies the need of prudence. Situations like the one 
experienced in Israel can reach other countries.  

We have chosen five major countries to have a picture of the global epidemiological situation: the United 
States, Brazil, India, Nigeria, and China.  

 

Country Population 
(milions) 

New daily 
cases 

New daily 
cases per 105 

people 

Population 
fully 

vaccinated 
(%) 

Daily new 
confirmed 
deaths per 

million 
United States 333 166000 50.0 ↑ 52.0 4.34 ↑ 
Brazil 214 43000 10.3 ↓ 29.7 2.90 ↓ 
India 1390 22000 3.1 − 11.1 0.31 − 
Nigeria 211 560 0.03 − 0.7 0.13 − 
China 1440 27 0.002 − 61.6 0.00 − 
 

In the United States, the incidence has been growing approximately linearly since early July. With 166,000 
new daily cases it is the country with the most cases in the world. The 26% of cases worldwide are 
diagnosed in the United States!, where 52% of the population fully vaccinated, they are still far away  from 
achieving control through community immunity. About 907,000 daily doses of vaccines are being 
distributed, a very low level when compared to Brazil, China or India. The result of the situation is a 
significant and growing mortality, especially when compared to the other four countries. The pandemic in 
the USA is still clearly out of control.  

Brazil, after being one of the countries with the most cases, is improving since the end of June, the number 
of cases and deaths continues to decline, although the percentage of fully vaccinated population is still low, 
less than 30%. The number of people who have been immunized against the disease is likely to be high, 
which should lead to a high percentage of those immunized. About 2 million vaccines are being distributed 
daily. The result, for now, is a gradual improvement. The pandemic in the process of control.  
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The situation in India is similar to Brazil, after having high incidences it significantly improves now. 
Currently, the incidence or mortality remains stable. Despite having distributed 700 million doses of 
vaccines, only 11% of the population is fully vaccinated. We hope they manage to prevent further growth 
as they progress in the vaccination campaign. They are distributing about 9.3 million doses daily.  

Nigeria is a representative example of many countries, mostly African, where the diagnostic effort has been 
and is clearly completely insufficient. There are no borders for the SARS-CoV-2 virus, a value of 560 new 
cases a day in a country of more than 200 million people is unlikely. The conclusion is simple, we do not 
know and we have not known at any time what is really the epidemiological situation of this country or 
others such as Haiti or North Korea. The claim that in many African countries they had experience in 
controlling epidemics and this guaranteed them good management has no credibility. Other epidemics 
such as tuberculosis have also been completely out of control for years in countries such as Nigeria. It is 
very worrying that the total number of people vaccinated in Nigeria is less than 1%. Pandemic control is not 
possible globally if we forget hundreds of millions of people.  

China, if we look at the overall results, is a good example of pandemic management. A combination of 
rigorous vigilance and forceful reactions. Many factors have helped to achieve this, from Chinese culture to 
the political regime, yet we need to look closely at its management to rethink what we have done in 
Europe, where social and economic costs have been much higher. They have virtually no new cases and 
have reached very high levels of vaccination, have distributed more than 2 billion vaccines, reaching about 
62% of the population fully vaccinated. 

"Uncertainty" describes the situation of the pandemic. When will the USA worsen? Will Brazil and India 
avoid a new wave? What is really happening in Nigeria? How long will China have to have such intense 
surveillance?  

 

 

Highlights 

• There are three countries with incidence above  400 per 105 : UK (691), Ireland (503), and Greece 
(418). 

• Last 14-day mortality is above 20 per 106 in Bulgaria (77), Lituania (41), Greece (40), Cyprus (33) and 
UK (21). 

• There are 4 european countries with more than 70 % of the population fully vaccinated: Portugal 
(75), Denmark (73) and Spain (72) and Belgium (70), and six more countries with more than 60 %: 
Ireland (68), UK (63), Netherlnds (63), Italy (61), Germany (60) and France (60). 
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Analysis: Indirect quantitative evidence of vaccine protection in Catalan ICU during 
the fifth epidemic wave confirms protection levels of vaccine against serious forms 
of the disease (I) 

The vaccination campaign has advanced across Europe during this holiday season. However, the rhythm in 
vaccination has markedly changed in some countries. People who wanted the vaccine without reservation 
and with a lot of social capital where probably the first to request it. As the vaccination campaign advance, 
access might become an issue in some areas, especially if the delivery relies heavily in digital knowledge. 
Still, the most important force behind the different rhythm in most cases is the reluctance to vaccinate. 

In this sense, campaigns showing the numbers of how the vaccine work, not only in designed double-blind 
trial, but also on the ground, is very important. The best probable campaign is always local, with local 
information of what’s happening on the ground. Doctors or data analysts explaining what they are seeing in 
the local hospital is the best tool to convince people on the fence of vaccination. Heavily conspirational 
people who believe all doctors are lying or there is a vast conspiracy are out of reach. But doubters on the 
cost/benefit might be reachable if provided with direct local information. 

In this sense, data of differential entrance in ICU unit depending on vaccination status is key. While worries 
about secondary effects can be addressed explaining that they are extremely rare and that, in any case, 
there is a good treatment in case of this secondary effect happening. On the other hand, the explanation of 
the benefits of vaccination can be more difficult when explaining hospitalization data. 

General approach to ICU reports and vaccination status 

The main reason behind the difficulty to explain ICU data and vaccination is the whole known statistical 
effect of having a very high rate level of vaccinated people in the ICU when the total fraction of 
unvacccinated is very low. As we all know, if all the people were to be vaccinated, all the people in the ICU 
will be completely vaccinated. The reason why vaccinated people go to the ICU is well known. Vaccines do 
not give 100% protection. 

As an example, we can use a cohort of N people (say 100.000 people in each cohort), a fraction of them fn 
is not vaccinated, the other fraction fv= (1-fn) is vaccinated. Let us suppose that there are no relevant 
differences in co-morbidity or age between the vaccinated and the unvaccinated. Let us consider that the 
typical fraction of unvaccinated people who end up in ICU is given by a. We can now relate how many 
people will finish in the ICU depending on the protection level of protection µ provided by the vaccine. We 
take it to be a value smaller than 1. A protection of 95% would read as µ=0.95. The closer to one the higher 
the protection and the lower the changes to end up in ICU thanks to the vaccine. 

The total number of people entrances in the ICU is he sum of those non-vaccinated and those vaccinated: 

𝐼𝐼𝐼𝐼𝐼𝐼 = 𝐼𝐼𝐼𝐼𝐼𝐼𝑛𝑛 + 𝐼𝐼𝐼𝐼𝐼𝐼𝑣𝑣 = 𝑎𝑎𝑓𝑓𝑛𝑛𝑁𝑁 + 𝑎𝑎(1 − 𝜇𝜇)𝑓𝑓𝑣𝑣𝑁𝑁 = (𝑓𝑓𝑛𝑛 + (1 − 𝜇𝜇)(1 − 𝑓𝑓𝑛𝑛))𝑎𝑎𝑁𝑁 

It is easy now to compare the fraction of unvaccinated that occupy the ICUs 

𝑏𝑏 =
𝐼𝐼𝐼𝐼𝐼𝐼𝑛𝑛
𝐼𝐼𝐼𝐼𝐼𝐼

=
𝑓𝑓𝑛𝑛

𝑓𝑓𝑛𝑛 + (1 − 𝜇𝜇)(1 − 𝑓𝑓𝑛𝑛) 

A very important result is that we can actually compute, under these assumptions, the level of protection 
from the fraction of unvaccinated fn in a given population and the fraction of all the ICU that are filled with 
unvaccinated b. 

𝜇𝜇 =
𝑏𝑏 − 𝑓𝑓𝑛𝑛

𝑏𝑏(1 − 𝑓𝑓𝑛𝑛) =
𝑏𝑏 − 𝑓𝑓𝑛𝑛
𝑏𝑏𝑓𝑓𝑣𝑣
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Level of half-filing as a function of protection 

Given the complexity of the information, it is important to know, for any given protection of the vaccine, at 
what level of vaccination we should expect the ICU to be filled half with vaccinated people and half by non 
vaccinated. This is, it is interesting to know the level of vaccination fv that would make b=1/2. We should 
notice that it is at this point when defeating missinformation becomes more difficult. 

In the figure we compute this fv for values of µ ranging from 90% to 98%. The value of 90% are the more 
pessimistic we have encounter recently in reports from Israel, and 98% is the ones found in some efficiency 
studies on the ground, for example in Catalonia. 

 

Figure 1. Percentage of vaccinated population required for halving the ICU occupation depending on µ, 

 

As we can see, we might have communication problems when we reach vaccination levels of around 
precisely the level of protection. This is actually a very easy order of magnitude to keep in mind. When the 
protection is as high as 90% or more, the vaccination level at which you expect half of the people in the ICU 
to be vaccinated is precisely the level of protection. This is, if protection is 90%, at roughly 90% vaccination 
(the real number would be 91%) rates, half the people in ICU are going to be vaccinated. For a 98% 
protection, 98% need to be vaccinated exactly so that occupation in ICU is evenly distributed between 
vaccinated and non-vaccinated. 

This result is intuitive. Precisely when the number of people non-vaccinated is 5% it has roughly the same 
weight in the ICU as the other 95% vaccinated if the protection is 95%. 

The example of Catalonia 

The fifth way of the epidemic in Catalonia and the associated data related with admission in ICU is a perfect 
case study. The fifth wave started first suddenly and then abruptly in late June. From one week to another, 
cases quadruple. The increase affected initially the younger cohorts, reaching very high incidences (A14 at 
around 4%). The number of real infections in the younger people was probably higher. 
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In the graph we can see the evolution in the incidence for the difference brackets and the general 
admission to ICU units. As we can see, there is a sharp increase around two weeks after the large increase 
in cases. Initially most of the ICU units were filled with people below 50 years old. It then penetrated in 
older brackets with sharp increases in the 50-70 cohort. 

 

Figure 2. Daily new cases per 100000 inhabitants in Catalonia since 1st January 2021. 

 

 

Figure 3 .Weekly ICU admisions in Catalunya sine 1st January 2021  
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Given that the increase in admission in infections and ICU was pretty fast, we can stablish the ratio of 
people that were fully immunized from vaccination and those with only one dose, and those that decided 
not to take the vaccine. Actually, this is true only for those people older than 50. At the time of the large 
increase the vaccination was mainly focused on the age bracket between 35 and 50. Soon enough, 
vaccination was opened to younger cohorts. The level of vaccination in the different cohorts older than 50 
did not change much during the wave. 

 

 

Figure 4. Percentage of population vaccinated with one or two dosis and incidence of new cases since 1st January 2021  

We can see that at the time of the large increase of infections and ICU, the number of vaccinated people 
were roughly constant. Namely: 

• For people older than 50, a total of 87.2% were fully vaccinated, 2.2% were partially vaccinated, 
and 10.6% had decided not to vaccinate. So roughly 13% were not fully vaccinated 

• For people older than 60, a total of 88.8% were fully vaccinated, 2.3% were partially vaccinated and 
8.9% had decided not to take the vaccine. So roughly 11% were not fully vaccinated. 

It is thus clear that Catalonia had immunization numbers that must lead to the great majority of ICU 
admission to be of people not-vaccinated. People with one dose are in the middle with partial protection. 
There are clearly two limits we can analyze here first. As if one dose gave full protection as if one dose gave 
no protection. The reality will be something in the middle. Actually, there is a way to infer also the 
intermediate protection from the ICU admission in each group, but given that the number are smaller, it is 
more biased with more source of error. 

We are interested then in comparing the vaccination level with the ratio of occupancy in the different 
aggregation to check that the level of protection is indeed in the 90-98% range of other studies. The public 
health authority in Catalonia did indeed provided the admission in UCI by age and vaccination status. This is 
the key table: 
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Age Total ICU 
Admissions Non-vaccinated Partially 

vaccinated 
Fully 

vaccinated 
0 2 2 0 0 

10 5 5 0 0 
20 51 51 0 0 
30 134 132 1 1 
40 164 148 9 7 
50 117 90 9 18 
60 184 88 70 26 
70 90 41 2 47 
80 26 6 1 19 
90 1 0 0 1 

Total 774 563 92 119 
73 % 12 % 15 % 

 

 

As it can be seen, as expected, most of the people in ICU were people not vaccinated with people partially 
vaccinated also being a very relevant fraction, especially in the 60-70 year cohort. The reason is clear. In 
Catalonia, the 60-70 years old bracket took the Astrazeneca vaccine platform that presents a larger delay 
between the first dose and second dose. In all the other brackets (older than 70 and most younger the 60) 
the two doses were separated by one month, as specified by Pfizer or Moderna. Of course, some people 
had just one dose from Janssen. 

In order to do the analysis we have described here we can not take people younger than 50 since there are 
important differences in vaccination level during the wave. However, we can use the previous analysis to 
compute the different protection levels inferred if we consider that both populations were similar. We 
know that this is probably not the case. Probably, older people with more co-morbidities were instead 
more or called more so as to take the vaccine than those with more independence. In any case, given that 
we include a broad population we can still check if the protection we obtain is similar to those of other 
studies. 

We can see for example that 74% of all the admission in the ICU of people older than 50 belonged to the 
group of not fully vaccinated and 54% to the group of no dose administered. With this number we can 
compute the protection both as if a single dose gave full protection or none. Notice that the 13% not fully 
vaccinated represents 74% of the admissions, and the 10% of people not vaccinated at all represent 55% of 
the ICU admissions. 

If one dose gave no protection then 

𝜇𝜇 =
0.74− 0.13
0.74 · 0.87

= 0.95 → 95% 

If one dose gave full protection 

𝜇𝜇 =
0.54 − 0.1
0.54 · 0.9

= 0.9 → 90% 

As we can see the level of protection fits perfectly the efficiency that typically is expected. For the 
complicated group of more leader people it anywhere between or 90-95%. It certainly can be higher, again, 
given that the two populations can have different co-morbidities. The important thing is that the result has 
the same order of magnitude as the one expected. 
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We can carry on this exercise now with those older than 60, where the ICUs of all those not-fully vaccinated 
represent 69% and those that have decided not to vaccinate represent 45%. 

If one dose gave no protection 

𝜇𝜇 =
0.69− 0.11
0.69 · 0.89

= 0.94 → 94% 

If one dose gave full protection 

 

𝜇𝜇 =
0.45− 0.09
0.45 · 0.91

= 0.88 → 88% 

 

As we can see, as the cohorts becomes older the results gets only slightly worse. This indicates a 
remarkably robustness of the performance of the vaccines.  

Discussion 

As we have shown, important order of magnitude of the protection given by the vaccines can be given by 
the admission of ICU according to vaccination status is the population is large enough and encompasses a 
wide diversity in its make up. Despite not having the reliability of tracking similar cohorts, tracking the ICU 
composition gives you important clues about whether the results deviate or not significatively from the 
naïve assumption of homogenous vaccinated and non-vaccinated population. 

In other words, our analysis clearly shows if the effect of having people older with more comorbidities 
vaccinated affects the relative ratio of ICU occupancy according to vaccination status. 

This has important implications for communication. If a relatively important group of the population does 
not vaccinate next autumn, we can perfectly have that more than 10% of the population older than 20 is 
vaccinated. According to our analysis, under this scenario, most of the ICU units will be indeed filled. 

This clearly plays in favor of the vaccination campaign. With these levels of protection, if vaccination is very 
high the great majority of the people in the ICU will be non-vaccinated people. If doctors explain in detail 
this fact, a lot of people on the fence can get vaccinated. Only if they do vaccinate in large numbers, then 
the relevance of those unvaccinated in the ICU will drop. But at that point, vaccine protection will be high. 

In this framework, and in the general future of vaccination, is absolutely crucial that vaccines sustain these 
important protections against sever disease. If the protections were to drop to lower values than 80%, 
communicating the relevance of vaccination will become very difficult. 
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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://raw.githubusercontent.com/owid/covid-19-data/master/public/data/vaccinations

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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Situation and trends in other countries 

(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).
3https://raw.githubusercontent.com/owid/covid-19-data/master/public/data/vaccinations

Vaccination rates3.
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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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(3)Analysis and prediction of COVID-19 for 
Spain and its regions 
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Methods 

(1) Data source 

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)1 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 #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 
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 

1 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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7 5-8 
8 8-14 
9 >14 

 

(4) Fitting a mathematical model to data 

Previous studies have shown that Gompertz model4 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 Biology5. 

(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 
#1556. 

4 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
5 Català et al, 2020, Plos Comput Biol 16(12): e1008431, https://doi.org/10.1371/journal.pcbi.1008431  
6 https://upcommons.upc.edu/handle/2117/332350  
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(6) Estimating non-diagnosed cases 

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-survivors7 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 One8. 

 

 
 
 
 
 
 

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