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*
Dec’2019: health crisis in Wuhan (China)

31/01/2020:
I 21/02/2020:
22/02/2020:
02/03/2020:
08/03/2020:
09/03/2020:

Italy confirms first cases
16 cases in Lombardia

60 cases in Lombardia
+2000 cases, 22 deceased
lockdown in the north
global lockdown



How the story begins...

e 31/01/2020: Spain confirms first case
— 13/02/2020: 1st deceased in Spain (not confirmed until March!)
24/02/2020: 5 cases (all imported from Italy)
26/02/2020: 1st local case
29/02/2020: 50 cases
01/03/2020: 83 cases and first restrictions
14/03/2020: lockdown

177.633 confirmed 968.448 confirmed 1.848.489 confirmed
cases in Spain cases in Europe cases in the World

18.579 deceased
70.853 recovered



... at that point  Mathematicians “playing” with numbers at home

Contact through social networks...
= Explaining the classical models

» Visualizing data

» Predicting



16/03/2020: an open call for the mathematical
community to contribute using our analysis and
modelling skills in order to create a better
understanding of the COVID-19 health crisis

CEMat

Comité Espafiol de Matematicas



16/03/2020: an open call for the mathematical
community to contribute using our analysis and
modelling skills in order to create a better
understanding of the COVID-19 health crisis

CEMat

How? “Mathematical Action Against Coronavirus”
http://matematicas.uclm.es/cemat/covid19/en/

CEMat . .
 Collecting links and contributions of the Spanish
mathematical community about the virus spread on the

Comité Espafiol de Matematicas WEbSlte-. ] ] _ : i
* Promoting discussion in the community using the

contributions from researchers and groups and involving a
variety of models and techniques.

* Establishing a Committee of Experts to evaluate the
collaborations and, eventually, will report conclusions and
suggestions to the authorities.



http://matematicas.uclm.es/cemat/covid19/en/

CEMat 26/03/2020: proposal from the Experts
Committee - sent to the government and
regional authorities

Comité Espafiol de Matematicas
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CEMat 26/03/2020: proposal from the Experts
Committee - sent to the government and
regional authorities

Gomité Espafiol e Mateméticas Positive response!

We were asked to do something!



First task: a cooperative
predictor

* First priority: obtain accurate
predictions for:
« Cases and new cases

« Hospitalizations and hospitalizations
discharges

 Patients requiring intensive care
* Deaths

CRETANA GENERAL
. 2 DE SANIDAD Centro de Coordinacion de
CEESPANA  [E SANEMD DIRECORN GENERAL OF Alertas y Emergencias
< 2 Sanitarias

SALLD PUBLICA, CALIDAD
£ INNOVACION

Actualizacion n® 76. Enfermedad por el coronavirus (COVID-19).
15.04.2020 (datos consolidades a las 21-:00 hores del 14.04.2020)

1. SITUACION ACTUAL

Situacion en Espana:

En Espafia, hasta el momento se han notificado un total de 177.633 casos confirmado: de COVID.19,
18.579 fallecidos y 70.853 curados (Tabla 1, Figura 1 y Figura 2). Esto supone 4.978 casos nuevos, 523
fallecidoz nuevos y 3.349 nuevos curados notificados en las ultimas 24 horas. Laz Comunidades
Autonomas con una mayor incidencia acumulads en los dltimos 14 dias son Ls Rioja, Castilla La Mancha,
Madrid, y Castilla y Leon (Figura 3 y Figura 4). La distribucion por grupos de edad de casos hospitalizados,
ingresados en UCI y fallecidos se recoge en Ia Tabla 2. Bl incremento diario medio de |a semana del 13 al
19 de 3bril es de 2,4% para casos confirmados, 1,7% para los casos que han percisado hospitalizacion,
1.5% para los que han ingresado en UCl y 3,1% para los fallecidos (Tabla 3).

Tabla 1. Casos COVID-19, incidencia acumulada (IA) en los Gitimos 14 dias, ingreso en UC! y fallecidos por
Comunidades Autonomas en Espana, 15.04 2020 {datos consolidados 3 tas 21:00 horas del 14.04.2020).

ToTAL A Casos ;'R"-I Casos q: han I
ccaa & jos* (18d)| PO g e en Nuevos
Andaluca 10 P 4955 5147 665 865 2224 289**
Aragon 4338 140 2.006 282 514 1012 93
Asturias 2096 75.67 1387 114 166 487 a5
Baleares 1606 4132 857 145 125 881 35
Canarias 1975 2763 ™ 152 104 622 17
Cantabria 183 10498 873 76 132 363 27
Castills La Mancha 14680 37548 7.89% 455 1755 2938 351
Castills y Leon 13697 28547 6.306 306" 1337 as1 517
Cataluha 36505 21516 233712 2789 3756 16651 | 1308
Ceuta 98 5544 9 4 < 30 2
C Valenciana s.424 6999 4465 588 Qa5 3360 211
Extremadura 2762 10143 1155 108 322 615 78
Galicia 7.708 12136 24n 128" 299 1298 111
Madrid 49526 29544 10116 1244 67284 27433 | 1478
Meiila 102 24625 43 3 2 24 1
Murcia 1520 32,06 574 97 109 513 33
Nevarra 4245 26734 173 124 252 808 9
Pais Vasco 11475 21003 5.750 a1 902 5428 249
La Rioja 3.457 47254 1182 75 246 1585 37
ESPANA 177.633 160,54 18579 70853 | 4978
1 (18a ) Inc (casos por 100.000 hatitontes notficodos en kos witimos 14 ghas.

Los aotos 08 ios CCAA @520n en CONEINUG MEVESON y Certas 0SCIOCONEs JAGNAS PuUSCen JetErse 0 PrOCRSOS 08 CEPUrOCon 08 3atos
O @ VGrOCIoNEs recies CCONTRCIASS 08 un Gha @ otro.

* Los casos conffrmodos o proviensn 0 io SUMa 08 pocentas hospitakzodes, CUrDdos y fONSCII0s, YO GUE RO 0N avCyentes.
MMymmmmmMnywmmrmmm,mm”

han prec: va Y P an las pock qunan q 05D

**Ancokiac Mo notificodo un totol de 169 pasitivas 7 i @n &f totol a8 con 05 Cas0s NUEVS 08 MOy 58
mmm-vmmuammmqv

* Los dotos oe estos comunidades son dotes de pr g @ fecna de hoy). No reflejon ef total de personas

Que "GN 500 RCSPITGIROdas O INGresados en UC amnrpwmamwngnmxmmdm
ammmmwmmowmmmm
Fuente: elsboracon prope



First task: a cooperative
predictor

« 37 groups from different areas (applied
mathematics, mathematical analysis
and stastitics)

COVID-19 - Espana

COVID-19 Graficas por comunidades Graficas por edades Prediccion cooperativa:
Informacion

* Results available at:
httDSZ//COVId 19'CItIC' UdC'ES/ Accién matematica contra el coronavirus

CCCCC ¢ Espafiol de Matematicas

: . ) Gréafica Predicciones
Selecciona variable:

Comunidad
autonoma:

20000-

15000-

Prediccion cooperativa: Prediccion cooperativa:
Predicciones Resultados

Simple Average

Median
Trimmed Mean

Winsore d Mean
Bates/Granger(mod)
Lowess

—¥— Loess+Bates/Granger(mod)


https://covid19.citic.udc.es/

ur approach... jointly with StatGroup-19 and
Jose Ameljeiras-Alonso (KU Leuven)

= oo et T AT ——

StatGroup-19 is a scientific research group spontaneously born out of the desire to study and analyze the worldwide spreading
outbreak of the CoviD-19 syndrome, due to the SARS-CoV-2 virus. StatGroup-19 € un gruppo di ricerca scientifica nato
spontaneamente per studiare I'epidemia di CoviD.19.

Riprendiamo con le previsioni in terapia intensiva

Abbiamo deciso di ricominciare a mostrare le nostre previsioni per i posti occupati in terapia intensiva. Ci eravamo presi una pausa in q...

domenica 12 aprile 2020

Home page
About us - Chi siamo

So many words

Press

Contributi condivisi - Shared contributions

StatGroup-19 was born on March 3, with Fabio's call to arms. ) o
Technical note on Short-term predictions of

We could not stand still in the face of the starting epidemic, miraculous models that claimed to save ltaly from daily ...

Covid-19 (it seemed like a TV sale: "and with the model | also give you two pots and three pans!") and people's P ——
real need to understand what's going on. dell'epidemia di Covid-19

On our side we have that we made our work out of the passion of a lifetime. + Covid-19 epidemic progress medium term
Navigate the stream of data, sometimes not clean data, predictions

that are made public every day has been our job for years. Our motto is "get your hands dirty instead of

watching".

A generalized logistic model for count variables (Richards’ model).
Allows to identify:

- The inflection point

- The asymptote value



A shiny-app to check!
https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

StatGroup-19-SP

= o Plot Predictions Summary Info
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. Model for the cumulative number of cases in Spain
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-Double-click to see the value of a point in the graph.

-Double-click in the left part of the graph to remove the value of the point.
-Brush to select and area and double click to zoom.

-Double-click to zoom out.

Compare with other region(s) on the graph



https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

A shiny-app to check!
https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

Model for the cumulative number of cases in ltaly
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https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

A shiny-app to check!
https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

Model for the cumulative number of cases in Portugal
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https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

A shiny-app to check!
https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

Model for the cumulative number of cases in New York City, New York, US
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https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

A shiny-app to check!
https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

Model for the cumulative number of cases in Brazil
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https://jose-ameijeiras.shinyapps.io/StatGroup-19-SP/

Model for the cumulative number of cases in Belgium

8000

The problems...
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. We were listened! And they established Other actions
some priorities

« Back to normal life (working group) CEMat
« Call for scientific literature (to produce a

report to the government... in a single Comfté Espafiol ds:Matamaticas
day!) about the effect of different
measurements...




Conclusions A lot of work to do:
- Geolocalization data?

- Spatio-temporal evolution?
- Incubation time?



Conclusions A lot of work to do:
- Geolocalization data?

- Spatio-temporal evolution?
- Incubation time?

Together... our voice sounds louder...

... IS anyone out there to listen?



UNIVERSIDADE
DE SANTIAGO
DE COMPOSTELA

Thanks for your attention!
Obrigadal!

Rosa M. Crujeiras Casails
rosa.crujeiras@usc.es
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