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SEMINARIO DE OTONO (Octubre-Noviembre 2020)
“LA ADMINISTRACION REGIONAL ANTE EL RETO DE LA DIGITALIZACION”

LUNES, 9 DE NOVIEMBRE,9h-12h 30
Sesion 3. La digitalizacion y el sistema sanitario.

Coordinador de la sesién: Dr. Ricard Meneu (Fundacion 11SS)

Ponencia 1: El papel de las nuevas tecnologias en la sanidad; Dra. Beatriz Lopez Valcarcel, Universidad
de las Palmas de Gran Canarias (40 minutos)

Ponencia 2: /Como digitalizar la sanidad ?; Dr. Bernardo Valdivieso Martinez, hospital La Fe (40 minutos)
Ponencia 3: La transformacion digital en el sistema publico cataldn; Francesc Lopez Segui (40 minutos)

Mesa Redonda (1 hora); Moderador: Dr. Ricard Meneu. Participantes: los ponentes, M2 Llanos Cuenca
(DG de Eficiencia Tecnoldgica y atencion al paciente), José Manuel Ventura (DG de Farmacia y Productos
sanitarios) y Jose Manuel Duarte (DG TIC).
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Nuevas tecnologias. ¢ Innovacion?

Cientifica, Clinica, organizativa
Innovaciones incrementales e
Innovaciones radicales
(“disruptivas’)
El valor de una innovacion
incremental: (“learning by

doing”)

RAE: Innovacion es la “creacion o modificacion de un
producto, y su introduccion en un mercado”

3



Una apuesta por la accesibilidad i Plan Calidad SNS

+ Estrategia 11.- Sanidad en Linea

+ 1 Fora de Historia Clinica
Electrénica en el Sistema
Nacional de Salud, Madrid 2y 3
de diciembre 2008

-

»

-

-

»

v

® T MNISTERO
SHR S DF SANIDAD CONIUMO
4 o Y MENESTAR SOCIAL

Utilizacion de las tecnologias de
2 Informacién para mejorar la
atencién a los ciudadanos

Ley General de Sanidad

Ley de Cohesldn y Calidad del
Sistema Nacional de Salud

Ley de la Funcién Estadistica
Pablica

Ley de proteccion de datos de
caracter personal

Ley de autonomia def paciente y
de informacion y documentacion
clinica

Ley 29/2006, de 26 de julio, de
garantias y uso racional de los
medicamentos y productos
sanitarios

RD Tarjeta Sanitarias

2006-2010

Tecnologia de la Informacion y las
Comunicaciones

El Plan de Calidad para el Sistema Nacional de Salud incluye la utilizacion de
las tecnologias de ia informacion en el SNS para mejorar la atencion a los
ciudadanocs. Una de las estrategias para su desarrollo en el proyecto *Sanidad en
Linea®, dentro de la Iniciativa gubernamental del Plan Avanza que persigue
generalizar el uso de las tecnologias en la socledad espafiola,

En los Gltimos 15 afos, los Serviclos de Salud de las Comunidades Auténomas
(CCAA) que integran el SNS, han priorizado sus lineas de actuacion en materia de
tecnologias de la informacion, teniendo en cuenta una serie de criterios que
abarcan desde elementos de oportunidad y factibilidad hasta compromisos
presupuestarios. Aunque existe una clerta diversidad en las actuaciones
funcionales existe, sin embargo, una coincidencia plena en cinco grandes lineas
de actuacion:

» Un sistema fiable de identificacién de los usuarios (Tarjeta Sanitaria
Individual)

» La informatizacion de los registros clinicos de cada usuario 0 paciente
(Historia Clinica Digital)

» Un sistema que soporte y relaclone entre sl todos los procesos que es
necesario realizar para hacer efectiva la prestacién farmacéutica a los
pacientes y usuarios (prescripclon, visado, dispensacion).

+ Mecanismos que ayuden a agilizar 1a citacién de los usuarios con su médico
de familia 0 pediatra de atencidn primaria y con los especialistas de
brea.(Telecita) y dispositivos de diagnéstico y tratamiento a distancia
evitando desplazamientos (Telemedicina).

El Plan de Calidad para el SNS, consecuentemente, recoge estas lineas de
actuacion comunes en su apuesta por extender al conjunto de! SNS los beneficios
que reportan dentro de cada ambito territorial. Para ello, sefala aquellos
elementos funcionales y tecnolégicos necesarios para hacer posible |a
Interoperabilidad de los sistemas en todo el territorio nacional,

PLAN DE RECUPERACION, TRANSFORMACION ¥ RESILIENCIA DE LA SCONOMIA

Espana Puede.

El Plan, que se presenté el 7 de octubre. pulari la ejecuciéon de 72,000 millones de euras de

fondos europeos hasta 2023 ymavilizars en los préximos tres afos el 303 de los recursos con

Plan de [#=UED)

IRNTI1r Nacional
de Salud

los que cuenta Espafia gracias al Instrumento Next Generation EU.

Descargar (PDF)

2020

De la “Sociedad
de la Informacion’
a la “Sociedad del
Dato”(plan
recuperacion...
del gobierno, pag.
45: estrategia
nacional de |A)

LAY CE METLTTIRAGGN
FRALSPORMAION VAP PN A




;,,Nuevas Tecnologias?

e

ANTIBIOTICOS

1940s

O

1970s-80s

CIRUGIA
LAPAROSCOPICA.
ANGIOPLASTIA

RADIOLOGIA
DIGITAL

1990s

ONCOLOGICOS
(monoclonales)
HHCC digitales

2000s

=

DHTs

[Digital

Health
Technologies]

hoy



DHT

= Digitalizacion se ha convertido en un mantra

= El foco se ha desplazado de la telemedicina
hacia la medicina (atencion, gestion, sanidad,
salud) digital

DHTs

: : e [Digital

= ... que abre puertas a la Inteligencia Artificial Health
Technologies]

= Hoy en dia, elementos digitales forman parte de (casi) oy

cualquier innovacion en sanidad, aungue muchas
veces unicamente como herramientas 6



DHT

= Hoy en dia, elementos digitales forman parte de (casi)
cualquier innovacion en sanidad, aunque muchas
veces unicamente como herramientas

Ejemplos (1):

=

Instagram y tratamiento de trastornos DHTs
alimentarios hospital de dia psiquiatrico [Digital
San Juan de Dios. Premio Barea 2020. Health
11,800 seguidores. @stoptca_sjd Technologies]
L
hoy

https://vimeo.com/468991286

https://www.fundacionsigno.com/premios.php



DHT

= Hoy en dia, elementos digitales forman parte de (casi)
cualquier innovacion en sanidad, aunque muchas
veces unicamente como herramientas

Ejemplos (2):

Servicio de Farmacia Hospital 12
Octubre: Intervencién para evitar

=

. e L DHTs
reingresos: conciliacion medicacion, .
IMPECTD DE UN PRUGRAMA AITLNCION [ [Dlg Ital

FARBMACEUTICA AL ALTAEN PACIENTES DE ALTO COnSGJO, .

RIFAGO NF REINGREED ERGUN HOSPITAL SCORE Health
s i s o Usan algoritmo para detectar al alta Technologies]

m :_"::_ ft“,..?, .::::,::::“::;‘:‘_‘ &8 3 'de Octubre. pacientes con alto riesgo de reingreso y ¢
s m— ponen una marca en la historia clinica hoy
. 8

https://vimeo.com/469684070

https://www.fundacionsigno.com/premios.php



DHT

= Hoy en dia, elementos digitales forman parte de (casi)

cualquier innovacion en sanidad. En algunos proyectos,

la propia tecnologia digital es el elemento esencial

Ejemplo:

Business Intelligence para
la gestidbn Hospital Son
Espases (en Azure)

T ————

https://vimeo.com/469709930

https://www.fundacionsigno.com/premios.php

=

DHTs

[Digital

Health
Technologies]

hoy



NATIONAL INSTITUTE FOR HEALTH
AND CARE EXCELLENCE

EVIDENCE STANDARDS

FRAMEWORK FOR DIGITAL Digital health technologies comprise a
HEALTH TECHNOLOGIES wide range of products used in the
March 2019 health and care system including apps,

software and online platforms that are
intended to'benefit people or the wider
health and care system. They may be
standalone oricombined with other
products such as medical devices or
diagnostic tests.

75 NICE Mawm  GIMEDCITY  [RUsEn

Evidence Standards Frartewory o Dy fal Health Tectaolocies (Mardh 2019

CAONICE 20949, Al ngils resenved. Sob et Lo Noloe ol ngh 1al 35

https://www.nice.org.uk/about/what-we-do/our-programmes/evidence-standards-framework-for-digital-health-technologies
10



Figure 1 DHTSs classified by function and stratified into evidence tiers

Evidence tier 3a

Preventative
behaviour

change

Address public

health issues:

smoking, eating,

alcohol, sexual
health, sleeping
and exercise

Self-manage
Allows people to
self-manage a
specified
condition. May
include
behaviour
change
techniques

Evidence tier 3b

Treat

Provides
treatment

Guides
freatment

Active monitoring
Tracking patient
location, using
wearables to
measure, record
and/or transmit
data pbout a
specified
condition

Calculate
A calculator that

impacts on

treatment,

diagnosis or
care

Evidence tier 2

Inform

Provides
information,
resources or

pctivities to the
public, patients or
dinicians. Includes
nformarion about
a conation or
general health and
lifestyle

Simpie monitoring
Includes general
health montonng
using fitnacs
wearables and

simple symptom
diaries

Communicate
Allows 2-way
communication
betwesen Ctizens,
patients or
healthcare
professionals

Evidence tier 1

System services
DHTs with no
measurabie
PALENT OUCOMES
bur which provias

SErvices 1o the
health and soqal
care system

11
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Electronic prescribing systems.

Electronic health record
platforms

Ward management systems.
EPIs COVID




Figure 1 DHTSs classified by function and stratified into evidence tiers

Preventative
behaviour

change

Address public

health issues:
smoking, eating,

Self-manage
Allows people to
self-manage a
specified
condition. May
include

Treal

Provides
treatment

Guides
freatment

behaviour
change
techniques

alcohol, sexual
health, sleeping
and exercise

Evidence tier 3a

Evidence tier 3b

Active monitoring

Tracking patient
location, using
wearables to
measure, record

and/or transmit
data pbout 2
specified
condition

Calculate
A calculator that

impacts on

treatment,

diagnosis or
care

/

Health tracking
information such as
from fitness
wearables. Symptom
or mood diaries.

Evidence tier 2

Inform

Provides
information,
resources or

pctivities to the
public, patients or
dinicians. Includes
nformation ahout
a condition or
general health and
lifestyle

Simpie monitoring
Includes general
health montonng
using fitnacs
wearables and

simple symptom
diaries

Communicate
Allows 2-way
communication

betwesn Ctizens,

patients or
healthcare
professionals

Video conference-style
consultation software.
Platforms for communication
with carers or professionals.

Apps providing
advice for
healthy
lifestyles (such
as recipes).

Evidence tier 1

!S:u A 4L~
DHTs with no
measurable
PAUENT OUICOMES
but which provida

SErvices 1o the
health and soaal
care system

12




L kel
llVl Home  NHS Partners

See a GP by video. In

minutes.

© GPappeintments from home, work, oron the go
- Getmedical advice, referrals and prescriptions

~ Free NHS servicein eligible areas

"Wonderful. Talked with a doctor
within five minutes of asking.
Brilliant!"

Become a Livi GP

App Store
49 i

* Ak Ak

13

Conditions

95%

About Your Health

of patiants o Saen within an
helped 85 /o Four

FAQLJ  LiviConnect ]




. . - . . - - -
lIVI Home NHS Partners Become a LiviGP Conditions About Your Health FAQ [ Livi Connect[3

—_ - -

NHS

How Livi works

Download the Liviapp Book an appointment - ata Get medical advice,

Sign up and celect your existing Gp time that SUitS you prescriptions & I'Eferrals
practice for our free NHS service. If you're

v Seea CGPin minutes or book up Lo 7 days QOur GPs can offer medical advice,
not yet eligible you can choose to use . : ot
S et S e ahead. Your GP will call you inthe app to prescriptions delivered to a pharmacy
PRE-RsateY ; ' start your appcintment. near you and referrals to a specialist, if
necessary.

Oy gy )
v R T———
@ eovcre

‘Soporte
2 ~ TS 2ed et :';r-'.-:_
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: {OFERTA DE LANZAMIENTO!

: \ BB
Se, ‘cio de telemedicina . £ = PROMOCION 3 MESES
: ' . A | = ."'r D
Siempre conectado F Soiaw 3,5 _«Mes’
R w's {16 8h€/mes dé cuola de linez)
con un médico st e i

- N\

Cantrasar nnlina
B A TRl T LOGU 10T precios

.
o4 N

Un servicio de lamana de o A9 ferente 2n telemecdicing

v DIAGNOSTICO ONLINE

i 2 & &

ONSULTAS MEDICAS ONLINE LAS 24 HORAS v PROGRAMAS PERSONALIZADDS

Preevaluacinon digital de Dmas Consultas madicas onine 24 horas Servicias saritanns adicionalee Hige el BT Le Necestes
Herram enta con intggd@®cla artlficizl  Conecta por llamada ¢ videcllamads Programa online de deporte Frogramap al: un adu'tc
Recomendaddi e c0mo sctuer AcLeso e recelas y prescripciones Programa de nutriciin personalizace  Programa famil ar: do Les » nifos

MUVISITAR SALLD
Desde

6:95€ 3.50€/mes
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DHTs that allow users to DHTs for treating mental
record, and optionally to health or other

send, data to a healthcare conditions. Clinician-
professional to improve facing apps that advise
on treatments in certain

management of their

DHTs linked to devices such
as implants, sensors worn
on the body or in the home.

Data are automatically

transmitted through the DHT

condition. | ~ situations. | for remote monitoring.
o v . \ 4
o™ Preventative Self-manage ™M Active monitoring Calculate
o E%%‘;_:“%ﬂ Allows people to ; T:c‘;"_"g patient A calculator that
S ENnge self-manage a = oS impacts on
© Address public specified ':; W‘”::’u'::':;d treatment,
O health issues: condition. May U ar;d/or PR diagnosis or
5 smoking, eating, inclufi(.' < data sbaut s care
o alcohol. sexual behaviour L specfied
S—= health, sleeping change 9 condition.
.3 and exercise techniques Lil

T

Smoking cessation
DHTs and those used
as part of weight loss
programmes. DHTs
marketed as aids to
good sleep habits.

Evidence tier 2

Inform

Provides
information,
resources or

activities to the
public, patients or
dinicians. Includes
information about
a condition or
general health and
lifestyle

Simpie monitoring
Includes general
health montonng

simple symptom

using fitnacs
wearables and

diaries

Communicate

Allows 2-way
communication
between ctizens,
patients or
healthcare
professionals

DHTs for use
by clinicians,
professionals
or users to
calculate
parameters
pertaining to

Evidence tier 1

Qye 1587

DHTs with no
measurable
PAUENT OUICOMES
bur which provida

SErvices 1o the
health and soaal
care system

16

care, such as
early warning
system
software.

DHTs that
diagnose
specified
clinical
conditions
using clinical
data.



Telecirugia

| | elemonitorizacion
Teleasistencia g

smoking, eating,

health, sieeping

Evidence tier 3a
Evidence tier 3b

Telediagnostico

Teleconsultas (incluidas

eessennneneenens interconsultas)

Evidence tier 2

Evidence tier 1
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Necesitamos un marco de evaluacion

;i La evaluacion es necesaria para tomar decisiones sobre
programas e intervenciones publicas
e EXx-ante
e EX-post
i También evaluacion economica completa [coste de
oportunidad; coste-efectividad; impacto presupuestario]

7z En sentido amplio, evaluacion de las politicas publicas (ej.
confinamientos; Next Generation)

19



Necesitamos un marco de evaluacion
para evaluar...

Ejemplos de innovaciones (“tecnologias sanitarias”) a evaluar

| 1§ 3 1

|

|

Nuevos medicamentos

Procedimientos diagndsticos (TAC, PCR)

Procedimientos quirurgicos

Intervencion clinica preventiva (ej. consejo médicos para dejar de
fumar)

Hospitalizacion a domicilio

Coordinacion o integracion de atencion sanitaria y sociosanitaria

Digital Health Technologies (DHT) "’Los mismos
metodos sirven
Cribado de cancer para las DHT?

Carril bici; el bus que camina
Impuestos sobre bebidas azucaradas

20



Figure 1 DHTSs classified by function and stratified into evidence tiers

Diferentes estandares de evidencia de efectividad

Estudios de
intervencidén de alta calidad.
Diseno experimental o cuasi-

experimental (RCS)

Preventative
behaviour
change

Address public

health issues:
smoking, eating,
alcohol. sexual
health, sieeping

and exercise

Evidence tier 3a

Self-manage
Allows people to
self-manage a
specified
condition. May
include
behaviour
change
techniques

Evidence tier 3b

Active monitoring

Tracking patient
location, using
wearables to
measure, record
and/or transmit
data pbout 2
specfied

Calculate

A calculator that
impacts on
treatment,

diagnosis or
care

Estudios de de alta

calidad observaciones o cuasi-

experimentales con
comparador

Evidence tier 2

Provides
information,
rESources or

pctivities to the
public, patients or
dinicians. Includes
information abour
a conddition or
general health and
lifestyle.

health monitoring
using fitness
wearables and

simple symptom
diaries

Contenido informativo

System sarvices
DHTs with no
measurable

PAtiENt OULCOMES
bur which provida

SErvices 1o the

health and soaal

fiable; reportar resultados;
seguridad

Aceptabilidad

care system
profesionales y usuarios,

escalable, equidad,...

Evidence tier 1
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Figure 1 DHTSs classified by function and stratified into evidence tiers

The
They are design
analysis, with the

better understanding of economic impact should result in

Comparar los costes y

los beneficios de la
intervencion con la
practica estandar

Impacto econémico

aim to promote a consistent and streamlined pathway for
ed to help developers and others understand what information is needed for an effective economic

economic assessment of DHTs.
ulimate aim of increasing the capaity for economic analysis across the wider innovation landscape. A
OGN E TS D e U il I

Evidence tier 3a

smoking, eating,

Preventative
behaviour

change

Self-manage
Allows people to
self-manage a
specified
condition. May
include
behaviour
change
techniques

Address public

health issues:

alcohol, sexual
health, sieeping
and exercise

Evidence tier 3b

Active monitoring
Tracking patient
location, using
wearables to
measure, record
and/or transmit
data pbout 2
specified
condition

Calculate
A calculator that
Impacts on
treatment,
diagnosis or
carg

Evidence tier 2

Inform

Provides
information,
resources or

pctivities to the
public, patients or
cdinicians. Includes
information ahout
a concition or
general health and
lifestyle

Simpie monitoring

Includes general

health monitoring

using fitnecs
wearables and
simple symptom
diaries

Communicate
Allows 2-wiry
communication

between ctizens,

patients or
healthcare
professionals

22

Evidence tier 1

‘é:ﬂ ‘-‘!l ﬁ
DHTs with no
measurable
patent outcomes
bur which provida
SErvices 1o the

health and soaal
care system




Table 8 Economic impact standards: levels of economic analysis

Typical commissioning
decision

Typical level of economic
risk to the payer

Economic analysis
level

Pilot study or local Low. Basic.
commissioning decision.
Local or regional Medium (for example, Low financial

commissioning and national
commissioning for cost-saving
DHTs.

significant implementation
costs but the DHT is expected
to save money overall).

commitment.

National commissioning for
cost-incurring DHTSs.

High (for example, service
redesign costs).

High financial
commitment.

23



Economic analysis

Table 9 Evidence for economic impact standards: appropriate economic

Figure 2, Overview showing the relaticrshg between components of evid
slandards for sconomic imgact

. Value proposition

Economic

. Information B

. il . \
L~ Appropriste
< ecanomic 4
S analysis

once

Economic analysis
reporting standards

— —

g
f Caust conssouenee
‘ analyss

— o

| Economic analysis outputs

.
-
s o~ ~
\ / Cast utility ,
Y. \ analysis A

Social Services, a cost-utility analysis
should be done using NICE's guide to
the methods of technology appraisal
as a reference case.

level
Basic. analysis
Low financial Economic Appropriate economic analysis Outputs
commitment. analysis level
Basic. Budget impact analysis. Estimated yearly budget impact
High financial for years 1 to 2. Data may be
commitment. collected to inform future
| economic analyses.
Low financial | Cost-consequence analysis. Estimated costs and benefits.
commitment. Sensitivity analysis results.
Budget impact analysis. Estimated yearly budget impact
for years 1 to 5. Sensitivity
analysis results.
High financial = For DHTs with health outcomes Estimated incremental cost-
commitment. funded by the NHS and Personal effectiveness ratio. Sensitivity

analysis results.

For DHTs funded by the public sector
with health and non-health outcomes,
or for DHTs that focus on social care,
a cost-utility analysis should be done.
If this is not possible, a cost-
conseqguence analysis may be
acceptable. The analysis should be
done using developing NICE
guidelines: the manual as a reference
case.

Estimated incremental cost-
effectiveness ratio (cost-utility
analysis) or estimated costs
and benefits (cost-consequence
analysis). Sensitivity analysis
results.

Budget impact analysis.

24

Estimated yearly budget impact
for years 1 to 5. Sensitivity
analysis results.




Arquitectura institucional
problematica

;2 Agencias de evaluacion de tecnologias sanitarias: mas
gue en ningun otro pais y de gran calidad, coordinadas
transversalmente, asi como proyectos voluntario(sos)
como GENESIS

2 Avances en compra publica innovadora

;i Sin cuarta barrera (aun no se exige demostracion de
coste-efectividad de nuevas tecnologias para entrar en
financiacion publica)

25
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Dos tendencias contrapuestas

1. Compartir datos (Hubs; ejemplo datos epidemiologicos
COVID, 1+M genoma, biobancos,...) y codigos en abierto.

Democratizacion del software (comunidades R, o
Matlab); Herramientas preparadas para Business
Intelligence (ej Azure, de microsoft)

2/



Datos

Ciencia de datos, oportunidad unica y necesidad de
enfoque multidisciplinar

COVID-19 thus is also a massive stress test on data scientists, because it
creates a perfect storm for data science. We are given extremely dark data,
bafflingly complex problems, very little time, an enormous number of affected
stakeholders, and life-or-death consequences.

Meng, X. L. (2020). COVID-19: a massive stress test with many unexpected opportunities (for data
science). Harvard Data Science Review



La COVID-19, oportunidad unica para la Ciencia
de Datos

The versatility of AIIML technologies enables scientists and technologists
to address an impressively broad range of biomedical, epidemiological,
and socio-economic challenges. This wide-reaching scientific capacity,
however, also raises a diverse array of ethical challenges.

Datos

Al design and discovery (...) centered on open, accountable, equitable,
and democratically governed processes and products

Leslie, D. (2020). Tackling COVID-19 through responsible Al innovation: Five steps in the right direction.
Harvard Data Science Review (2020).



Covid-19: The global crisis — in data

Charts and maps show paradoxes of a
pandemic that has claimed a million lives

Ly FT Visual & Data Journalism team O TOBER 73 2020

Data has been the only way to truly
understand the scale and
impact of Covid-19.

https://ig.ft.com/coronavirus-global-data/?utm_source=Nature+Briefing&utm_campaign=a01241894e-briefing-
dy-20201019&utm_medium=email&utm_term=0_c9dfd39373-a01241894e-45417342







China: Baidu
Desde detectar gente sin mascarilla y hacer 1500 llamadas de seguimiento por
segundo, hasta diagnosticar o analizar movilidad humana

UL BadititE RN LIRIFN

gEine

14 08%

In response to the outbreak, Baidu has leveraged A&powered mapping systems to identify the flow of travel across high-risk
areas using Baidu Maps’EMigration Big Data Platiorm.” [he population movements out of Wuhan can broadly track the early

spread of the coronavirus. Al Is helping epidemiologists build arIaNimate picture of people’s migration with some carrying
coronavirus.




Datos e infraestructuras para el analisis de la COVID-19

m Europa

Ewopean Commissian » Strategy » Shaping Europe’s digital future > Policles »

Shaping Europe's diaital future Countries that have Signed
P the 1+MG Declaration since 2018

European '1+ Million Genomes' Initiative

The Signalories of the daclaration of cooperation "Towards
access 10 at least 1 millicn sequenced genomes In the U
by 2022" are setting up a collanoration mechanism with the
potential 1o improve diseasa pravantion, allow for more
perscnalised treatments and provide a sufficient scale for

new chnically impactiul research.

Declaration for delivering cross-border
access to genomic database

1 million genomes accessible
in the EU by 2022

Linking access to existing and
future genomic database across the EU

Providing a sufficient scale for
@ new clinically impactful
associations in research

Austnia
Belgium
Bulgaria

Croatia

Cyprus

Czech Republic
Estonia
Finland

Germany

Greece

Hungary
italy

Latvia
Lithuania
Luxembourqg
Malta
Néetherlands

Norway
Portugal
Slovenia

Spain

Sweden

UK

- — I



Datos e infraestructuras para el analisis de la COVID-19

Europa

FROJECTS STORY 18 Marza 20720

Forecasting the coronavirus pandemic with

Ewooein Sommision | Straleqy > Shiping Ewope’s dgital htare > Projchs

help from EU projects

Can supercomputers help find a COVID-19
treatment?

The whaole vorld s currently deaiing with a novel

coronavirus pandemic and we al wanl 10 Iry lo understand
whal the future may ho'd. Using compuler-based models
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HARVARD DATA SCIENCE REVIEW

A Telescopic, Microscopic, and Kaleidoscopic View of Data Science

As an open access platform of the Harvard Data Science Initiative, the Harvard Data Science Review features foundational thinking, research
milestones, educational innovations, and major applications, with a primary emphasis on reproducibility, replicability, and readability. It
aims to publish cantents that help to define and shape data science as a scientifically rigorous and globally impactful multidisciplinary field
based on the principlec and purposed production, processing, parsing and analysis of data. By cisseminating inspiring, informative, and
intriguing articles and media materials, HDSR aspires to be a global forum on "everything data science and data science for everyone."”
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Launch of the COVID-19 Data Portal Repositorios
By SDEN Secretariat « 09 Oct, 2020 - 0 Comments de datos

The COVID-19 Data Portal of the Lancet COVID-19 Commission contains over 3
million data points and more than 100 indicators on the pandemic. It is updated
daily.

COVID-19 Data Portal I e

About the COVID-19 Data Portal

Today, we launch the COVID-19 Data Portal of the Lancet Commission on COVID-19. It provides access to the latest data available on
COVID-19, such as new cases, deaths, positive test rate, and other valuable data to gauge the transmission and response to the
pandemic. It features 3.5 million data points, covering 216 countries over a period of 284 days (and counting).

The datais pooled from different sources, including Johns Hopkins University, Our World in Data, Oxford, YouGov, and Google. The full
database (in CSV format) is accessible here: https://sdsna.github.io/lancet-covid-19-database/data/database.csv. The full list of the
indicators and their description are available here: https://data.covid19commission.org/indicators

The data portal is updated daily from Monday to Friday. Over time, more heat maps and graphs will be added, including data to track
the socio-economic impacts of the pandemic.



Reposﬂonos https://ourworldindata.org/mortality-risk-covid

de datos https://covid19.who.int
https://covidtracking.com/data

https://www.google.com/covid19/mobility/  Datos de movilidad de google

https://experience.arcgis.com/experience/

5e442514cc604efc87f11c0c3fff8ed/page/page _47/? Datos movilidad INE (Orange)
views=view_3

Datos en abierto Espana : https://github.com/
datadista/datasets/tree/master/COVID %2019


https://github.com/datadista/datasets/tree/master/COVID%2019
https://github.com/datadista/datasets/tree/master/COVID%2019
https://github.com/datadista/datasets/tree/master/COVID%2019
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Dos tendencias contrapuestas

1. Compartir datos (Hubs; ejemplo
datos epidemiologicos COVID, 1+M
genoma, biobancos,...) y codigos en
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Developing an
Open-Source Toolkit
for Radiation Therapy Planning

Clinicians who treat cancer patients with radiction rely on treatment planning software that optimizes the
radiation dose to ensure tumor coverage while sparing surrounding tissue and organs

Commercially developed treatment planning software is proprietary and closed source. As a result, many
nstitutes and universities either invest significant effcrt in develeping and maintaining their own or use open-
source packages, most of which cover only a single step in trectment planning.

Researchers at the German Cancer Research Center (Deutsches Krebsforschungszentrum, or DKFZ) have
developed matRad', a multimodality dose calculation and optimization toolkit for radiation treatment
planning. Because matRad is written entirely in MATLAB®, researchers can easily modify the code to evaluate
new algorithms. MATLAB excels at performing the many sparse matrix operations involved in treatment
planning; as a result, matRad produces clinically accurate treatment plans as quickly and easily as its

commearcial counlerparts
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Developing an
Open-Source Toolkit
for Radiation Therapy Planning

Clinici ents I i ftware that optimizes the

The maiRad package includes MATLAB scripts, functions, and classes that span the entire treatment planning
workflow, from setting treatment parameters and oplimizing the plan to visualizing and evaluating the results.

matRad remains under active development, and the team regularly accepts pull requests from researchers.
For example, they recently worked with Dr. Edgardo Dérner at Pontificia Universidad Catélica de Chile to
incorporate a Monte Carlo photon dose calculation engine into matRad.

Since matRad was designed as a research tool, it cannot be used to treat actual patients. The dose calculations
it produces, however, closely match those produced by clinically approved treatment planning systems. This

level of performance opens opportunities to use matRad as an independent tool for validating treatment plans
generated by other software.

' The current release is matRad ‘Blaise’” 2.10.C. htip:/ /doi.org/10.5281 /zenodo. 3875616

!
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= Microsoft Azure

12 servicios de
inteligencia artificial

ahora gratis durante
12 meses

Cree aplicaciones que reconozcan las necesidades de la gente con Azure
Cognitive Services

Cree aplicaciones, sitios webs y bots inteligentes que lean, comprendan e interpreten
la comunicacion humana natural. Con Cognitive Services (y una sola llamada API),
puede usar décadas de investigacion en inteligencia artificial innovadora para

atender mejor a sus clientes.
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Cientifico de datos
‘ ! | o5 cimnhtens de satos -‘rh- A isstormuras s

aprendizape autemtica pam formar evaluar ¢
I Docs Documentacion Learn Q&A  Ejemplos de cocigo implemenzar rrodelos que resuaivan croblemas

WITTIRDIRS T SIS

B Microsoft

Learn Productos ~ Rcles+~ LearnTV Ceriificaciones -+ Preguntas mas frecuentes y ayuda

Docs Learn Examinar las certificaciones Cientificos de datos - Learn

Cientificos de datos

Los cientificos de datos aplican las técnicas de aprendizaje automatico para formar,
evaluar e implementar modelos que resuelvan problemas empresariales.

Ruta de acceso de certificacion de Cientificos de datos

ruta de acceso de certificacion de cientificos de datos se organiza en 3 niveles: Fundamentals (Basico), Associate (Asociado) y Expert (Experto).

Ver por:

Azure Cata Scientist Vv

Un inicio apcional para los que son nuevos en Consiga una certificacion de asociado
(ﬁf_.. CERTIFICACION DE ASPECTCS BASICOS CERTIFICACION DE ASOCIADO
“v Microsoft Certified: Azure Fundamentals “;’61 Microsoft Certified: Azure Data Scientist Associate
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Dos tendencias contrapuestas

2. Los datos tienen un alto valor de mercado. Son un
subproducto de la atencion sanitaria

1. Aumenta el valor de la sanidad (antes sector de gasto)
2. Google, Amazon, apuestas fuertes
3. Colaboracion publico-privada, ética

La poblacion es mas proclive a ceder datos “por un
buen fin” en la era COVID(*)

(*) Gerdon, F., Nissenbaum, H., Bach, R. L., & Kreuter, F. (2020). Individual Acceptance of Using Health Data for Private and Public
Benefit: Changes During the COVID-19 Pandemic. Harvard Datas$cience Review.



Figure 7: Current models

Figure 2: Value(s) of NHS data
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Codigo de conducta

i GOV.UK

Gudance

Code of conduct for data-driven health
and care technology

Code ol conduct ‘or the use o' digitzl technolegy in health
and carg,

Pl adimd 3 Seplvnom 2018
Lest updatas 'O July 2019 — pog sllunuians
Fom: Qepartnent of Healtr ard SotalSae

https://www.gov.uk/government/publications/code-of-conduct-for-data-driven-health-and-care-technology/initial-code-
of-conduct-for-data-driven-health-and-care-technology
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Codigo de conducta
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be integrated into health and care provision

8. Generate evidence of for the
intended use and

9. Make integral to the design

10. Define the

https://www.gov.uk/government/publications/code-of-conduct-for-data-driven-health-and-care-technology/initial-code-
of-conduct-for-data-driven-health-and-care-technology 49
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The COVID-19 Pandemic and the $16 Trillion Virus

The SARS-CoV-2 (severe acute resgeratirny syndrome
coronavirus 2) pendemic isthe greatest threatto pros-
perity and well-baing the US has encountered unzetha
fwraar Nepressan This Viewmnint aggregates mort 3.
ity rmoebidity, mental health condiions, and direct ecc-
nomic Fasses to estimate the fotal cost of the pandemic
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sizntially contained by Tie fall cf 2021 These tosts far
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e dimate change Howeved increased nvesimernt
n testing and contact tracing coule have economicter-
efits asl ar e ol wast 30 Lries grecter Ui lie est-
mated costs of the imvestirent in these approaches,
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&) ir March, €0 million daims nave been fied for ur-
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imanibees Of wesedd y e unepluy oot s suranee Janes
ibased ondatafrom 1967 on) was 695 000 in the weex
of Dctooe 2 1682, For 20 wadksbeghining in late March
2020, rew unamolcyment claims exceeded Imillionper
week: as of September 20. rew caimshave been justbe-
low that anount.

ectoies continue. an estimated 525 000 tumulative
deaths assocated with the sendemic will occur through
next year nthe s

Althoogn poming a wake on a gven wmanlife iser.
possbie, econormists have devdoped te tednigue of
sauing ‘statstcallives’; that i messunnghowmuchit s
worth to peodle to reduce theirride of mortality or moebed
Ty Thisapproach has been used &5 3 sStardardinUS regu-
latnry poliry and n dicirsiom of globalheath policy *

There sa bengthy econonscliteraturea sseising the
vaue of astatistical life; for exampde, ir enviranmental
and Faaith regul ation. Although nosingle numbans uni-
resdlly accepled, anges aie oflen used, dr 2rwinon -
mental and healts polcy.? 'or eample astatisticallde
3 assured 10 be worth $10 milion. With a more cor
servative vakie of $¢7 malon perife, the economec ost
afprarratire ceaths expacted thmighthe nact year <
esirnale gl $4.4 Lillon,

Some individuals who survive CCVID-19 welikely 1o
nave sgnificant long-term corr pleations, incleding recps-
rawry, ardlac, and eental heathdisorders, and may rave
anincreasadrisk cf premature Jeath. Data Fom survivos
of COVID-19 suggestthat lorg-term mparmert oo for
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astimated at more than $16 trillion, versfrom severeorcritical CCVID- dis-
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gross domestic product of the US. twic2 25 many people as the number of
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Given the pradominarce of respiratory complica-
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per person per y2ar aw the memal healih symptonms

Estrategia TTQ

El coste de la COVID-19

Table. Estimated Economic Cost of the COVID-19 Crisis

Category Cost (billions), US$
Lost GDP 7592
Health loss
Premature cezth 4375
Long-term health impairment 2572
Mental health impzirment 1581
Total 16 121
Total tor a family ot 4 196475
% cf annual GDP 90

Abbreviation: GDP, gross domestic product.

However, increased investment
in testing and contact tracing
could have economic benefits
that are at least 30 times greater
than the estimated costs of the
investment in these approaches.
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ECONOMIC BENEFITS OF COVID-19 SCREENING TESTS
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Michael Mina
James H. Stock

Working Paper 28031
http://www.nber.org/papers/w28031

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue
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October 2020

ABSTRACT

We assess the economic value of screening testing programs as a policy response to the ongoing
COVID-19 pandemic. We find that the fiscal, macroeconomic, and health benefits of rapid

Table 1. Economic and mortality impacts of three screening programs
Testing frequency Additional testing  Additional ~ Additional federal  Deaths averted

(days) costs (SB) GDP (SB) receipts (SB) (thou)
A. 958.5% specificity, 30% confirmatory PCR, screening-alone adherence 25%
30 12 67 I8 16
14 26 142 40 36
7 50 244 67 45
R &8 333 92 94
B. 98.5% specificity, universal confirmatory PCR, screening-alone adherence 25%
30 [3 262 72 65
14 27 426 117 111
7 55 541 149 152
4 97 593 163 172
C. Two-stage 99.7% specificity, no confirmatory PCR, screening-alone adherence 507%
30 7 193 53 50
14 |4 305 84 83
7 28 395 108 117
4 50 429 118 139

Notes: Counterfactual simulations suppose that the testing program was put m place on June 1,
2020. The simulations end December 31, 2020. Entries are relative to a baseline with diagnostic
testing at rates comparable to the summer of 2020 and no screening testing. Deaths are as of
January 1, 2021, and monetary values are current dollars for Jime 1. 2020 — December 31, 2020
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gran potenci:
ahorros de coste y aportar valor
social (coste-efectividad)

Cuanto mas tangible y micro, mas
facil visibilizar los ahorros (ej.

ahorro energético; rediseno de

flujos de informacion intrahospital).
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JOURNAL OF MEDICAL INTERNET RESEARCH Jlang et al
Criginal Paper

The Cost-Effectiveness of Digital Health Interventions on the
Management of Cardiovascular Diseases: Systematic Review

Abstract

Background: With the advancement in information technology and mobile internet, digital health interventions (DHIs) are
improving the care of cardiovascular diseases (CVDs). The impact of DHIs on cost-effective management of CVDs has been
examined using the decision analytic model-based health technology assessment approach.

Xinchan Jiang', BSc, M

Objective: The aim of this study was to perform a systematic review of the decision analytic model-based studies evaluating
ihe cost-effectiveness of DHIs on the management of CVDs.

Methods: A literature review was conducted in Medline, Embase, Cumulative Index to Nursing and Allied Health Literature
Complete, PsycINFO, Scopus, Web of Science, Center for Review and Dissemination, and Institute for IEEE Xplore between
2001 and 2018. Studies were included if the following criteria were met: (1) English articles, (2) DHIs that promoted or delivered
clinical interventions and had an impact on patients’ cardiovascular conditions, (3) studies that were modeling works with health
economic outcomes of DHIs for CVDs, (4) studies that had a comparative group for assessment, and (5) full economic evaluations
including a cost-effectiveness analysis, cost-utility analysis, cost-benefit analysis, and cost-consequence analysis. The primary
outcome collected was the cost-effectiveness of the DHIs, presented by incremental cost per additional quality-adjusted life year
(QALY). The quality of each included study was evaluated using the Consolidated Health Economic Evaluation Reporting
Standards.

Results: A total of met the defined criteria and were included in the review. Among the included studies, heart failure
(7/14, 50%) and stroke (4/14,29%) were two of the most frequent CVDs that were managed by DHIs. A total of 9 (64%) studies
were published between 2015 and 2018 and 5 (36% ) published between 2011 and 2014. The time horizon was <1 year in 3 studies
(21%),>1 year in 10 studies (71%), and | study (7%) did not declare the time frame. The types of devices or technologies used
to deliver the health interventions were

The DHIs gained higher QALYs with cost saving in 43% (6/14) of studies and gained QALY at a
igher cost at acceptable incremental cost-effectiveness ratio (ICER) in 57% (8/14) of studies. The studies were classified as
excellent (0/14, 0%), good (9/14, 64%), moderate (4/14, 29%). and low (1/14, 7%) quality.

Conclusions: This study is the first systematic review of decision analytic model-based cost-effectiveness analyses of DHIs in

the management of CVDs. Most of the identified studies were published recently, andm
cost-effective.

(] Med Internet Res 2019:21(6):¢13166) doi: 102896/13166



Arquitectura institucional dificulta mucho las cosas....
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Conclusion




Nueva tecnologia (NT) o innovacion tecnologica abarca desde
los medicamentos hasta los cambios organizativos y las
intervenciones sociales. Las tecnologias digitales (DHT)

————

uestas en la digitalizacion §le la
artir datc rto) y

aislamiento) es muy coste efectiva (hasta 1/30)
También importante transparencia y rendicion de cuentas (e;.
Radar COVID)



Muchas gracias!
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