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• Structure of the Spanish public health system

• Organization of the National Infrastructure for Precision 
Medicine, IMPaCT

o IMPaCT Projects: Predictive Medicine, Genomic Medicine 
and Data

 The Spanish National Bioinformatics Institute/ELIXIR-
ES and the network of bioinformaticians in Spanish 
hospitals (TRANSBIONET)

 EGA, beacons and access to information from EHRs

• European COVID-19 Portal (EMBL-EBI and ELIXIR) and the 
Spanish branch
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The public 
health system
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The public health system 46,6 M inhabitants

A completely  decentralised system with 17  
autonomous regions

Hospitals and primary  care belong and are financed 
by  the local governments

The national ministry  of Health is only  responsible of 
coordination and representation

National Health System 466 hospitals (322 public 
dependence) 
and 10.081 primary care centers. 

3,1 meds for 1000 inhabitants 
Two times more in hospitals than in primary care
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POSITIVE OPINION  but it is not sustainable
67.6% of citizens favourably value the functioning of the Spanish health system, considering 
that it works quite well or well. 
The degree of satisfaction with the operation of the public health system in Spain is rated 6.7 
points out of 10. 
Primary Care continues to be the best-rated level of care with 7.3 points out of 10, maintaining 
the trend started in 2015.

Life expectation is (was) 83,4 years. Proportion of dependents / working 53,4% growing in 7.7 
since 2000. Pressure of the private systems (one of the largest in Europe in proportion)

101.721 M€ 9,1% GDP. (72.402 public - 29.319 private). 
The system needs 12.000 M€ - 1% of the GDP to be in the EU average of 9,9.
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Hetereogenous data and data models
- Andalusia- the largest health regions in Europe- completely  
public 
>> All EHR and drug admin integrated and operational

- Catalunya- the oldest one privately own hospitals are part 
of the public health system
>> all EHR and drug admin integrated but heterogenous and 
difficult to operate 

- Madrid- public hospitals together with privately  managed 
hospitals with public doctors, nurses and services. 
>> Very difficult of integrations

A general health database (BDPP-SNS) and tools for the interoperability and traceability projects for 
clinical information including electronic prescriptions (SNS-HCDSNS-) 
42,129 persons - 93.2% of the population.
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The decision system based on committees

Decisions taken by an Interterritorial 
Council composed of:
- Ministry of Health

& 
- The responsible of the 17 health 
systems

decisions taken by unanimity  and 
issued as “recommendations"

Advisory and Technical decision bodies:
• National Medicament Agency  (Spanish branch of EMA)
• Committee of the Agencies for the Evaluation of the quality  of the system
• Technical advisory group with the heads of Health Informatics of the 17 autonomous regions 
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Science in the Spanish health System  
Instituto de Salud Carlos III

Autonomous public Spanish Belongs to the science Ministry 
s the Minister of Health is the president of the government council 
• Carries out Intramural Research with its own institutes 
• Finances research projects in biomedicine in Spain
• Represents Spain in the international  institutions
• Participates in Public Health decisions
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02
Organization of the 
National Infrastructure 
for Precision Medicine, 
IMPaCT



Building genomics 
genomDE : National and European initiatives 

30TH NOVEMBER 2020 

12

Regional Genomic Medicine Projects: the case of Catalunya
In 2016 created the General Directorate of Research and Innovation in Health and the  Strategic Plan for Research 
and Innovation in Health (PERIS by its acronym in Catalan).

- Promote the participation of patients and citizens in the research and innovation policies. 
- Increase the quality of research in the health field to guarantee the excellence of the health system.
- Intensify the capacities to transfer the knowledge generated by researchers and technologists to healthcare 

processes in the areas of prevention, diagnosis and treatment of pathological processes and in the promotion of 
health.

- Strengthen the capacities and international leadership of the research centers of Catalonia. 
- Promote the training and employability of scientists and technologists and strengthen the scientific capacities of 

health professionals.
- Integrate health research and innovation policies with other existing ones in Catalonia

24 research projects aimed at Primary Health Care. 
16 Projects in Personalized Medicine, Regenerative Medicine, Cohort Study, and Independent Cooperative Clinical 
Research,
20 research projects in Mental Health.
Research contracts 65 PhDs,  89 nursing professionals and 31 specialist doctors. 
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IMPaCT project
Building the framework for  the national Personalized Medicine initiative 
by the Health Ministry

The Government approves the call to launch the new Precision Medicine infrastructure, IMPaCT- with
an initial Budget of 25.8 million €.

It is the first step to launch the Spanish Strategy for Personalized Medicine to be announced in 2021.

It is part of the objective of strengthening the bio-sanitary and public health research system, defined
in the Shock Plan for Science and Innovation

It includes three new programs to be managed by the ISCIII:
- Predictive Medicine,
- Genomic Medicine and
- Data Science
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Predictive Medicine, is aimed at the design and implementation of a large population cohort with 
clinical,  epidemiological and biological data, measured at the individual level, which allows 
representing the entire population residing in Spain, including ethnic variability and 
geographic and environmental diversity. The idea is to generate a record of individual and population 
data that is the basis for better decision-making in health; It will make it possible to build predictive 
models of disease, identify health inequalities, monitor key indicators, and evaluate the impact of 
health policies.

Genomic Medicine, will develop coordination infrastructures and protocols to carry out genomic 
analyses and other 'omic' data in an effective, efficient and equitable accessible manner throughout 
the national territory, taking as support large Spanish research centers that they already have state-of-
the-art sequencing technology and experience in its application to the diagnosis of human diseases. Its 
purpose is to guarantee a strategic state reserve of very complex diagnostic sequencing services, which 
will be provided at no cost to patients or regional health services; It will optimize and strengthen the 
available massive sequencing capacities, orienting them to the needs of genetic diagnosis - exomes, 
complete genomes ... – and paying special attention to the early molecular diagnosis of rare diseases.
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Genomic Medicine
Use cases: 

1) RD; sequencing of exomes or genomes for the diagnosis of 

patients with rare diseases; 

2) Cancer; sequencing of exomes or genomes in several 

hundred patients with chronic B-cell lymphoproliferative  

syndrome, patients with primary tumours of unknown origin or 

unresolved cases of

suspected hereditary predisposition to cancer; and 

3) Pharmacogenomics; genotyping and / or sequencing of 

biomarkers for drugs of high therapeutic impact.

- standardized protocols for sequencing and genome and 

exome analysis, quality management systems and laboratory 

information management systems in all centers. 

- Portfolio of processes will be established diagnoses, with 

adequate response times, as well as a clinical report template 

for each group of patients pathology.

- The Group of Clinical Experts in rare diseases, cancer and 

pharmacogenomics for the  analysis of the data.

CNAG

FPGMX Navarra
Biotech

CIBER-
Madrid

FPS
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Data Science Program seeks to develop a system for the collection, 
integration and analysis of clinical and molecular data aimed at 
improving the health of each individual patient, and which allows the 
secondary use of the existing information in the National Health 
System for the benefit of society with objectives of public health, 
health planning and research. Its objective is to optimize the 
management of the information generated, to interpret and apply it in 
the most effective way for the population and the health system; It will 
provide bioinformatics tools for the management of genomic data 
and Medical Informatics solutions and for the integration of clinical 
data, facilitating the interoperability of the clinical information 
systems of the different autonomous health systems.
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Data Science Program objectives

• Federated data platform that includes medical, genomic and phenotype data.
• Implementation of a first version of a cloud computing infrastructure.
• Protocols, methods and integrated data analysis systems based on FAIRification mechanisms.
• Automatic and safe extraction of minimum standardized and pseudonymized information from 

Electronic Medical Record
• Extraction of quantitative information from medical images
• Integration of the results of the genomic and image analysis with info. from EHRs, 
• Ecosystems of "demonstrators" on translational information interoperability functions, including a 

specific case on COVID-19.
• Concerted execution in different locations of the demonstrators by members of TransBioNet.
• Coordination of protocols, standards of analysis and procedures with international initiatives: ELIXIR, 

GA4GH, 1+ Million Genomes, ICGC, IRDiRC, EOSC and EHDS.
• Report to the regulatory bodies:  CTI-SEIS, RedETS and AEMPS.
• Collaborate with existing training activities at national and international level both in medical 

informatics and bioinformatics.
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Spanish National Bioinformatics Institute (INB)
Spanish Node of ELIXIR (ELIXIR-ES)

TransBioNet

network of Bioinformaticians in 

Research Institutes of  Spanish 

Hospitals  

(INB hosted)

ELIXIR:

European infrastructure for biological information
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H V del Rocio
Sevilla

H Clinic
Barcelona

H 12Octubre
Madrid

SAS

CatSalut
(AQUAS)

SERMAS

TransBioNet (mainly Institutes  in Research Hospitals)
Hospitals Regional

Health Systems

BSC 
Research contracts as part of the 
National NLP Plan

TransBioNet 

Network of Translational Bioinformatics 

Groups in Research Institutes of  

Spanish Hospitals. 

(INB hosted)

https://inb-elixir.es/transbionet

Spanish National Bioinformatics Institute (INB)
Spanish Node of ELIXIR (ELIXIR-ES)
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PERIS URDCat for Rare Diseases
PERIS MedPerCan for cancer
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ELIXIR Core Data Resources are of fundamental 
importance to the wider life-science community and the 
long-term preservation of biological data.

Central EGA 
Services

Data Access 
Services

Central 
EGA 

Archive

Central EGA AAI

Central EGA 
Permissions

EGA

Data Access 
Services

Remote Node

Local 
EGA

EBI/CRG Federated Node

AuthN/AuthZ

Controlled access for 
human genomic data

The selected EGA a Driver Projects of the Global Alliance for 
Genomics and Health Definition of global human data 
sharing standards together with national projects
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ELIXIR - GA4GH Beacon project

• ELIXIR Beacon as driver project lead by the EGA Team

• GA4GH Beacons are a discovery service

• ELIXIR pilot project with partners from the Netherlands, Sweden, Finland and Spain.

• Complies to the GA4GH Beacon project standard and security working group policies. 

! !

!

!

!

!

! !

2 

Results 
Develop and deliver integrated solutions to significantly advance use of GA4GH products, show proof of 

concept, and drive towards breakthrough accomplishments that enable data sharing. 

 
Objective 1: Develop priority GA4GH products that address pressing needs  

 
Working Groups will set priorities and benchmarks for product development, in order to best assign resources, 
finalize outputs, and promote use. Priority products will be tools, methods, and approaches that are most 

needed to help remove existing barriers and challenges, and to better enable the sharing of genomic and 
health-related data.  
 

· Carefully choose products and develop tools and approaches in systematic process across the current 
Working Group structure. 

o Develop benchmarks with 6-month intervals for Working Group product output for more 
coordinated and systematic planning.  

o Prioritization and expected timelines for 2015/2016 products to be set by May 2015. The list of 
all current Working Group products is included in this Road Map as an appendix. 

 

· All new products will target how GA4GH can add value and have a strong focus on accomplishing 
tangible near-term results. 

o Set criteria and establish process for taking on new products (showing how each will advance 

two-year GA4GH objectives). 
o Ensure that high priority products are packaged for broad uptake; Guard against risk of groups 

working on dozens of products without prioritization at the outset. 
o Recognize and focus on the pressing need for a few breakthrough accomplishments for 

GA4GH. 
 

· Increase uptake of GA4GH products by leveraging driver institutions and Membership, in order to 

increase responsible sharing.  
o Partner with and encourage funders of research and other key institutions and stakeholders to 

incentivize use and sharing. 

o Better leverage and communicate to GA4GH members on product development and how 
products can be utilized. 

 

Objective 2: Deliver packaged, working solutions to promote product use  
 
To help implement GA4GH products in the field and have them more widely applied in practice, GA4GH will 
not only make tools available, but will take steps to drive dynamic use. These will include combining methods 

and tools into data sharing “packages” that are relevant for large-scale initiatives and more direct engagement 
with select groups undertaking data sharing efforts. 
 

· Produce combined toolkits to guide and promote use of products based on need: 
o Start-up kits for responsible data sharing 
o Central portal with compatible tools and methods 

o Update GA4GH website with easier access to and better support for products 
o Increased Working Group alignment and cross-Working Group collaboration 

 

· Provide support to select efforts to facilitate product use. 

o Provide individualized technical assistance where appropriate and with varying level of support 
to existing/emerging projects and initiatives to facilitate the use of GA4GH tools. 

o Survey membership and ensure transparency in selecting efforts with which to engage. 

By J. Rambla. EGA
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03
European COVID-19 
Portal (EMBL-EBI and 
ELIXIR) and the Spanish 
branch
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Spanish National Registry for COVID-19

The Spanish National Repository for COVID-19 related data is a data platform
designed to handle data of diverse type, e.g. viral and host sequencing, imaging,
clinical, population-based results from Spanish COVID-19 related projects, honouring
all ethical, legal and societal aspects

The platform can host securely submitted data as well as to facilitate the automated
submission to existing repositories, e.g. ENA, EGA, retaining associated metadata for
a later retrieval. Depending on the nature of the data, e.g. electronic health records
(EHRs), it is possible that only a specific/minimal set of metadata is maintained at the
repository, while including information about where the data is available and the
required mechanisms to gain access.
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Spanish COVID-19 Registry

Viral Genomics

Viral Sample
Primary Analysis 

Results
Raw Sequencing

Patient ID

BioBank ID

BioBank ID

ENA ID

ENA ID

Host Genomics

Host Sample
Primary Analysis 

Results
Raw Sequencing

Patient ID

BioBank ID

BioBank ID

EGA ID

EGA ID

Medical Imaging

Imaging Features + 
Structured Data

Medical Imaging

Patient ID

ISARIC Case Report Form (CRF) supported by the OMS
- either the CORE or RAPID versions -

Module 1: 
Admission

Module 3: 
Discharge/Death

Patient ID

National ID Patient ID Global DB ID

Module 2: Admission to 
ICU/IVUModule 2: Admission to 

ICU/IVUModule 2: Admission to 
ICU/IVU

daily
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Expected data flow across the Spanish system

National ID

Patient ID/s

Clinical Data 
Anonymization

Data Access 
Committee

Sequencing 
Facilities

BioBank ID

BioBank ID

Spanish COVID-19 
Registry

Data Portal

Global DB ID

ENA/EGA IDs

Clinical practice

Clinical Research

Biobank
Clinical practice

Clinical Research

Biobank
Clinical practice

Clinical Research

Biobank

Patient IDBioBank IDNational ID

Hospitals and/or Health Systems

1 2 3
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The COVID-19 CORE Case Report Form (CRF)

Clinical Inclusion Criteria
Demographics

Onset & Admission
Signs and Symptoms at Hospital Admission

Pre-admission Medication
Co-morbidities and Risk Factors

Signs and Symptoms
Treatments

Records
Laboratory Results

Treatments
Complications

Diagnostics
Medication
Outcome
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Correspondences

Mostly direct

Mostly indirect
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Predicting Disease Outcome with Recurrent Neural Networks and 
Attention mechanisms

TOWARDS PREDICTING THE EVOLUTION 

OF COVID-19 MORTALITY RISK: 

A RECURRENT NEURAL NETWORK 

APPROACH

CP Carrino, A Gonzalez-Agirre, J Armengol-

Estapé,  A Gutiérrez-Fandiño, D Pérez 

Fernández,  M Villegas. A Valencia

Validations: 
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Digital Twin for Future Medicine
When will it be possible? 
For what medical problems? 
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