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1.
INTRODUCTION

Diseases of the heart and circulatory system pose an immense and increasing burden on patients’ 
quality of life and the healthcare system. With more than 1.8 million deaths annually, cardiovascular 
diseases are the leading cause of mortality in the EU. The costs of the cardiovascular health 
burden are estimated to translate into over €210 billion (related to health care costs, productivity 
losses and informal care of people affected) each year for the EU’s economy. While being partly 
driven by lifestyle choices, an ageing population and environmental factors, genetic risk factors 
for cardiovascular diseases also contribute to disease manifestation. Our understanding of their 
significance and the interplay with environmental factors remains incomplete. 

1 . 1
BACKGROUND

For cardiovascular diseases, most research has been performed in regard to symptomatic 
treatments and improving the quality of life for patients. However, a considerable gap in prediction, 
diagnosis and treatment options has not been sufficiently addressed yet. Current limitations in 
this area are linked to the fact that different cardiovascular diseases often share overlapping, 
generic symptoms and that the genetic basis, even for the most prevalent cardiovascular 
diseases, is incompletely understood. Therefore, reliable tools need to be developed to link the 
clinical phenotype with a particular cardiovascular disease to guide, for example, risk prediction, 
preventative strategies, early detection, or personalized treatment and positive patients’ 
outcomes. Another obstacle is connected to the variable expressivity of genetic variants which 
leads to difficulties in the identification of responsible genes and clinical risk prediction. Moreover, 
cardiovascular diseases can manifest differently depending on the patient’s biological sex. 
Considering this dimension is crucial for reliable clinical and risk assessments and gender equity 
in medicine.

In this regard, advanced multi-omics (genomics, transcriptomics, proteomics and metabolomics) 
and large-scale data analysis hold the potential of addressing these challenges by analyzing large 
sets of data from clinical collections. With these advanced technologies, the complex inheritance 
of cardiovascular diseases can be studied, new genetic variants of unknown significance can be 
identified and their clinical relevance better understood, new causative genes and biological 
pathways can also be highlighted and consequently reliable novel predictive and diagnostic 
biomarkers can be established for clinical practice. This research can also serve as a basis to 
identify novel drug targets for subsequent drug design.

1 . 2
MAIN DRIVERS AND CHALLENGES
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To address the above listed obstacles, the European Innovation Council (EIC) “Cardiogenomics” 
Pathfinder Challenge was published in its Work Programme 2022, together with an accompanying 
Challenge Guide. The Challenge focused on advanced genetic research, multi-omics technologies 
and large-scale data analysis to tackle a spectrum of cardiovascular diseases, with the aim 
of identifying pathogenic gene variants as opposed to benign variants, their interconnections 
(monogenetic or polygenetic polymorphisms) and other key molecules linked to distinct 
cardiovascular diseases. Thus, the Challenge was designed to benefit the full healthcare pathway 
through better risk prediction, diagnostic markers, patient stratification and the identification of 
novel disease targets. Moreover, the identification of new targets can potentially lead to the 
development and commercialization of therapeutic approaches for which currently no effective 
treatments are available.

The specific objectives of the Cardiogenomics call were:

	■  “to identify single or multiple gene variants of high biological significance or other key 
molecules associated with the CVDs that would allow for accurate stratification of patients 
and guide the physician in their clinical management and monitoring of these CVDs;

	■ to identify novel targets based on these variants for specific CVD indication(s) that would 
allow for the development of first in class therapies for the same indication;

	■ to seek for novel technological solutions that could contribute to the development and 
acceleration of first in class therapies for major CVD conditions for which no effective 
treatments are currently available.”

1 . 3
EIC PATHFINDER CHALLENGE “CARDIOGENOMICS”

The following expected outcomes and impacts were anticipated for this Challenge:

	■ 	 “Impact on the practice of cardiology: identification of pathogenic mutations or multiple 
variants that have actionable effects (by disrupting normal biochemical pathways associated 
with the cause and/or progression of the disease), will have a substantive impact on the 
practice of cardiology; 

	■ 	 Accelerating the implementation of personalised care in CVD: deciphering the molecular 
pathogenesis underlying the clinical pathology of a CVD disease, is key for implementing 
personalised care. Performing targeted DNA sequencing on CVD patient(s) to identify 
previously characterised pathogenic mutations, is expected to become part of the daily 
clinical routine in the CVD clinics. Targeted genetic testing is envisaged to serve a triple 
purpose:

	■ to achieve an early and more accurate diagnosis;

	■ to guide the physician to administer the right treatment for the right patient 			 
	 (personalised treatment); and

	■ to predict more accurately post treatment clinical course (favorable or non- 			 
	 clinical prognosis).

	■ 	 Gathering the necessary knowledge and data that would enable to apply disease 
modelling for CVD, including through 3D in-vitro models, to be used for screening drugs/
therapies for CVDs.”
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2.
EIC CARDIOGENOMICS 
PORTFOLIO

2 .1
PORTFOLIO COMPOSITION

Seven projects were awarded under the EIC Cardiogenomics Challenge, and collectively 
these projects form the EIC Cardiogenomics Portfolio. The Portfolio projects employ different 
technological approaches and focus on different clinical indications, with some focusing on 
ischemic cardiovascular diseases and others focusing on structural and functional non-ischemic 
cardiomyopathies (see Table 1 and Annex 1). A broad range of -omics applications is applied to 
understand the role of rare and common genetic variants, as well as in-depth characterization 
of variants related to heritable cardiac diseases.

Table 1. Overview of the EIC Cardiogenomics Portfolio projects, their duration and their assignment to 
disease areas.
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2 . 2
PORTFOLIO STRATEGIC PLAN: PURPOSE AND 
SCOPE

The seven Portfolio projects bring together a significant number of experts in cardiogenomics, 
with the aim to address shared opportunities and challenges in the field. To structure their joint 
work as a Portfolio, the Cardiogenomics Portfolio projects, together with the EIC Programme 
Manager for Health and Biotechnology and the Project Officers, developed this Strategic Plan.

The main goals of the Portfolio Strategic Plan are to:

	■ Define the Portfolio’s specific objectives – linked to identified needs, challenges or opportunities,

	■ Identify a set of activities suitable to reach those objectives, and

	■ Guide their implementation by establishing an appropriate governance structure, as well as 
high-level planning of resources and timing.

2 . 3
DEVELOPMENT OF THE STRATEGIC PLAN

The structure and content of this Portfolio Strategic Plan resulted from collaborative efforts of 
projects in the Portfolio, the EIC Programme Manager and Project Officers. It was developed in 
a series of meetings, including trilateral meetings between the EIC Programme Manager, the 
Project Officers and the projects, joint sub-Portfolio meetings bringing together projects working 
on shared disease areas, and two meetings involving all Portfolio projects. During these meetings, 
the Portfolio projects discussed needs, challenges and opportunities and identified possible areas 
of collaboration. Subsequently, the projects collectively designed a plan to capture and structure 
these activities.

Trilateral
meetings

Novembers 2023 -
January 2024

Joint subportfolio
meetings

March & April 2024

Full portfolio
meetings

November 2024 &
February 2025
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The current document is the first version of the Portfolio Strategic Plan, which was finalized in 
a joint in-person Portfolio meeting in Brussels on 17 and 18 February 2025. The Strategic Plan 
will be assessed internally once per year and if necessary, adjustments will be introduced. The 
implementation of the Strategic Plan will be reported on through the publishing of Annual Portfolio 
Activity Reports.

2 . 4
GUIDING PRINCIPLES FOR PORTFOLIO 
ACTIVITIES

Portfolio activities are a grant obligation for Challenge-based Pathfinder Portfolio projects. Under 
the guidance of the EIC Programme Manager, the Portfolio projects identified areas of shared 
interest which will benefit from cross-project activities and the combined knowledge of the projects. 

A key principle that guided the identification of Portfolio activities was to ensure that multiple 
projects, typically at least three, were interested in and could contribute to a given topic. Based 
on this principle, four core areas were identified: Portfolio-level communication and dissemination, 
technical activities, tech-to-market activities and patient engagement.
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3.
IMPLEMENTATION OF THE 
STRATEGIC PLAN

For the implementation of the Portfolio’s 
goals, the Portfolio agreed on and put an 
effective governance structure in place. In the 
following, the governance structure and its 
components are described in more detail.

The Portfolio’s work is coordinated by the Portfolio Steering Group and overseen in collaboration 
with the EIC Programme Manager and with additional support by the assigned EIC Project 
Officers. Four Working Groups are responsible for carrying out targeted activities in each of the 
identified core areas: Communication and Dissemination, Technical Activities, Tech-to-Market 
and Patient Engagement. Within each Working Group, specific tasks are scheduled according 
to an internally agreed timeline and have assigned responsible leaders, who report regularly to 
the Steering Group.

3 .1
GOVERNANCE STRUCTURE

STRATEGY

OPERATIONS

PORTFOLIO STEERING
GROUP

(2 representatives from each project)

WORKING GROUP:
Communication &

Dissemination

(1 representative
from each group)

EIC
PROGRAMME
MANAGER

EIC
PROJECT
OFFICERS

Support

Regular Reporting

*Chair/Co-chair: projects - Observer: EIC

WORKING GROUP:
Technical
Activities

WORKING GROUP:
Tech-to-Market

WORKING GROUP:
Patient

Engagement
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The Portfolio Steering Group is composed of 14 members, two representatives from each project, 
and is responsible for:

	■  Monitoring the progress of activities, as laid out in the Strategic Plan,

	■ Conceptualizing the Annual Portfolio Meetings, and

	■ Ensuring the coordination between activities carried out by the different Working Groups.

The Portfolio Steering Group meets four times per year, with at least one in-person meeting, 
usually during the Annual Portfolio Meetings.

3 . 2
PORTFOLIO STEERING GROUP

To identify common areas of interest within the Portfolio, each project was asked to propose 
technical and non-technical topics for Working Group activities or to choose from suggestions 
that the EIC Programme Manager proposed. Based on the interest indicated, the following 
Working Groups were put in place:

1.	 	Working Group “Communication and Dissemination”

2.	 	Working Group “Technical Activities”

3.	 	Working Group “Tech-to-Market”

4.	 	Working Group “Patient Engagement”

Each Working Group identified one or more activities to be carried out in the Portfolio’s lifespan. 
Each of these activities is overseen by a dedicated leader chosen from the Working Group 
members. More information on the Working Groups’ activities can be found below. 

3 . 3
WORKING GROUPS

To foster and advance joint work of the Portfolio projects, the Portfolio Steering Group meets in 
person annually. Additional participation of project coordinators and Working Group members 
is also encouraged, where relevant.

The first Cardiogenomics Portfolio in-person kick-off meeting with all projects present took place 
at the EIC premises in Brussels on 17 and 18 February 2025. The main aims of this meeting were 
to formally set up the Portfolio’s governance structure, decide on the Portfolio activities and 
Working Groups, and compile the Portfolio Strategic Plan.

Further Annual Portfolio Meetings are planned for 2026 and 2027.

3 . 4
ANNUAL PORTFOLIO MEETINGS

Portfolio activities are assessed as part of the expert assisted reporting review meetings of each 
project and are reported on individually by projects in their biannual Portfolio updates.

3 . 5
ASSESSMENT OF PORTFOLIO ACTIVITIES

The Portfolio projects identified a series of organizations as potential partners for some of its 
planned targeted activities, including ERN GUARD-Heart, EJ PRD and the EATRIS Research 
Infrastructure.

3 . 6
PORTFOLIO COLLABORATION
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4.
AREAS OF PORTFOLIO 
ACTIVITIES: WORKING 
GROUPS’ FOCUS, ACTIVITIES 
AND OUTCOMES

Communication and dissemination are vital to transparently share up-to-date information on 
ongoing Portfolio activities. In addition to the communication activities on individual project level, 
the Portfolio identified the need to put in place a targeted Working Group on “Communication 
and Dissemination” to enable the communication of Portfolio-level achievements and as a 
channel to promote the Portfolio as a whole to a wider audience.

Each project has nominated a delegate to the Communication and Dissemination Working 
Group.

The core responsibilities of this Working Group are to ensure the compilation of the Portfolio’s 
Annual Activity Reports and to share updates on joint Portfolio-level activities. The activities of 
this Working Group are therefore continuous throughout the lifetime of the Portfolio.

4 .1
WORKING GROUP
“Communication and Dissemination”
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Recognizing the strong complementarity between the Portfolio projects’ disease focus and 
technical expertise, the Portfolio projects identified a series of collaborative technical activities 
to facilitate the standardization of methodologies, enhance the validation and characterization 
of specific genetic variants and biomarkers, and further improve patient risk prediction.

Specifically, the projects identified the following joint technical Portfolio activities:

In a three-way collaboration between B-specific, MIRACLE, and TargetMI, three activities were 
outlined to advance research in atherosclerotic cardiovascular disease. Together, these activities 
propel innovation by integrating multi-omic, experimental and clinical research to enhance 
biomarker and drug target identification and validation. In more detail, the following initiatives 
were identified:

	■  Establishment of a web-based data portal to provide global access to information derived 
from 2,400 human plaque samples, thereby, enabling researchers to explore disease 
mechanisms and identify potential drug targets,

	■ Development of advanced mouse models for preclinical validation of selected candidate 
genes in atherosclerosis, as determined by individual projects, and

	■ Enhancement of the assessment of heart attack risk through the validation of candidate 
biomarkers in samples from clinical collections.

The projects CARDIOREPAIR, DCM-NEXT, IMPACT and NaV1.5-CARED identified three activities 
to jointly progress variant analysis, as well as the standardization and quality control of different 
processes. Specifically, the following actions were determined:

	■  Standardization of sequencing quality control parameters prior to secondary analysis and 
improvement of variant calling pipelines for single nucleotide variants as well as for copy 
number variants (collaboration between DCM-NEXT, IMPACT and NaV1.5-CARED),

	■ Improvement of risk prediction of RBM20 and SCN5A genetic variants by intersecting 
clinical data from cardiomyopathy patients with high-throughput in vitro functional data 
(collaboration between CARDIOREPAIR, DCM-NEXT and NaV1.5-CARED), and

	■ Optimization of AAV-mediated viral gene delivery in large animals through protocol sharing 
and large-scale production (collaboration between CARDIOREPAIR, IMPACT and NaV1.5-
CARED).

4 . 2
WORKING GROUP “Technical Activities”

The Portfolio projects identified a series of challenges with regards to ensuring market uptake of 
their findings. While each project is poised to identify and characterize biomarkers and potential 
therapeutic targets for different cardiovascular diseases, the Portfolio members determined that 
the integration of these findings into clinical reality could follow different paths in relation to 
regulatory approval and business development, and it would be beneficial to jointly explore 
these routes. To this end, the Working Group determined a series of different activities:

	■ Networking events with academic founders to understand opportunities for further developing 
diagnostics or therapeutics in-house. These events will focus on knowledge sharing, for 
example, on how to address technical challenges, manage regulatory issues or advance 
results beyond the proof-of-concept stage,

	■ Informational events with (1) experienced business developers and industry partners to 
understand what level of evidence is needed for successful uptake of academic findings, what 
channels to use to share findings with relevant industry stakeholders and how to progress 
towards partnering, and (2) funders to gather insights on possible future funding opportunities 
e.g. EIC Transition/Accelerator grants,

	■ Webinars with invited external experts on specific topics of high relevance, such as (1) drug 
repurposing, (2) IP for biomarkers and (3) the regulatory environment for a better understanding 
of available opportunities in regard to commercialization, and

	■ A matchmaking event between clinicians active in cardiovascular disease and the Portfolio 
projects in regard to clinical data sharing.

4 . 3
WORKING GROUP “Tech-to-Market”
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The projects identified patient engagement as a critical activity for the Portfolio: By actively 
involving patients in research and informing them about the projects’ outcomes, individuals 
will have a better understanding about their specific genetic risks, empowering them to make 
more informed decisions about their health. This is generally important, and specifically so in 
inherited cardiovascular disorders due to the genetic nature of these conditions. To address 
these, the “Patient Engagement” Working Group is planning a workshop and roundtable with 
the involvement of patient representatives for different inherited cardiac diseases.

4 . 4
WORKING GROUP “Patient Engagement”

5.
CONCLUSIONS

To address critical knowledge gaps in our understanding 
of the genetic determinants of cardiovascular diseases 
and their interplay with environmental factors, the EIC 
Cardiogenomics Portfolio has brought together seven 
projects that use a range of different -omics techniques 
and focus on different cardiovascular diseases. These 
projects have jointly identified a series of collaborative 
activities that will enable them to progress their findings 
towards clinical application through joint technical 
and communication activities, engagement with key 
stakeholders (incl. patients) and knowledge exchange with 
regulatory, IP and business experts in the field, as outlined 
in this Strategic Plan. 
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Annex 	        Annex I: Detailed list of projects in the 			
			   Cardiogenomics Portfolio

Grant 
agreement 

ID

Acronym Title Principal 
investigator

Start Date End Date

101115536 IMPACT Cardiogenomics meets 
Artificial Intelligence: 

a step forward in 
arrhythmogenic 
cardiomyopathy 

diagnosis and treatment

Alessandra 
Rampazzo

1 October 
2023

30 September 
2026

101115416 DCM-NEXT Enabling advances 
in diagnosis, patient 

stratification and 
treatment for dilated 

cardiomyopathy patients 
and families

Connie Bezzina 1 October 
2023

30 September 
2027

101115159 B-specific B-specific: B-cell related 
gene and protein markers 

with prognostic and 
therapeutic value for CVD

Amanda Foks 1 October 
2023

30 September 
2027

101115381 MIRACLE MultiomIcs based 
Risk stratification 
of Atherosclerotic 

CardiovascuLar disEase

Minna 
Kaikkonen-

Määttä

1 October 
2023

30 September 
2027

101115295 NaV1.5-CARED NaV1.5 regulation fine-
tuning as a therapy for 

cardiac Conduction and 
Arrhythmic diseases at 
Risk of suddEn Death

Julien Barc 1 October 
2023

30 September 
2028

101114924 TargetMI A Multi-Omics Approach 
for Novel Drug Targets, 

Biomarkers and Risk 
Algorithms for Myocardial 

Infarction

Stephanie 
Bezzina 

Wettinger

1 October 
2023

30 September 
2028

101115574 CARDIOREPAIR Comprehensive Analysis 
of RBM20-induced 

Dilated Cardiomyopathies 
using Omics Approaches 
and Repair Interventions

Lars Steinmetz 1 October 
2023

30 September 
2028

ISBN 978-92-9412-157-8
doi: 10.2826/2837212
EA-01-25-082-EN-N
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