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CNIC PHDAY

The 7" edition of CNIC PhDay was held online. The topic for 2021 was Building Bridges, Science and Society. The event was divided into

two parts. The first consisted of two parallel sessions: knowledge transfer and science communication. Topics covered included the creation

of science-based companies and the best ways to minimize distortion in the communication of scientific results. The second part focused on

diversity in science, pseudoscience and pseudotherapies and how to deal with them. More than 140 people participated, about half of them

from outside the CNIC and three-quarters of them PhD students.
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CONFERENCE: BRAIN AND HEART. DR. VALENTIN FUSTER , DIRECTOR GENERAL DEL CNIC
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Actividad ONLINE

§  Conferencia: CEREBRO Y CORAZON
) Dr. Valentin Fuster , Director General del CNIC

The CNIC participated once again in Science and Innovation Week,
which is held annually in the first half of November. In the Community
of Madrid, this event is organized by the Madri+d Foundation for
Knowledge. The goal is to bring science closer to the public, promote
knowledge and interest, and involve members of the pubic in its
development. The theme of this year's Science Week was ‘Science
for the great challenges of humanity’.

As part of the week, CNIC General Director Dr. Valentin Fuster
organized the Heart and Brain online conference, which showcased
recent research advances in an accessible and entertaining way, with
a particular focus on heart and brain health.

CNIC AT THE RESEARCH FAIR OF THE EUROPEAN
RESEARCH NIGHT WITH THE “LA CAIXA" FOUNDATION

Participants took part in activities and live demonstrations illustrating the scientific

research being carried out at research centers and universities in the area. The CNIC was

the center with the highest level of participation.



CNIC PARTICIPATES IN THE “INSPIRING
ENCOUNTERS WITH PROFESSIONALS”
HIGH-SCHOOL OUTREACH EVENT

Sixty professionals from various fields talked about their professional
experience with 6000 secondary students during an event promoted
by the Bertelsmann Foundation and Empieza Por Educar. The “Inspiring
encounters between professionals and students” encounter was aimed
at the 100 educational centers participating in the Xcelence-Schools pilot
project.

Researcher Marta Cortés Canteli and imaging technician Braulio Pérez
represented the CNICjoining in the four day event, in which professionals
from very varied academic backgrounds talked about their experience
via Zoom and YouTube with 6000 high-school students in their fourth
year of compulsory secondary education (15—16 year-olds) at schools in
Madrid and Catalonia.

5 - PARTNERSHIPS

Marta
Cortés Canteli

Cientifica

Videos of the event aimed at schools and students and their families
can be seen at https://www.empresasqueinspiran.es/. This series of 60
short videos (10-12 minutes) presents a wide range of professions and
academic fields, with the aim of inspiring students, arousing curiosity,
broadening professional aspirations, and dismantling stereotypes.

VISITING RESEARCHERS PROGRAM WITH THE JESUS SERRA FOUNDATION

The Jesus Serra Foundation, part of Grupo Catalana

interaction among researchers and in this way

contribute to scientific advances. Started in 2009, the

Occidente, is funding the scientific stay at the CNIC of
Dr. Benedetta lzzi, from the IRCCS, Istituto Neurologico
Mediterraneo Neuromed, Italy. Dr. Izzi began her visit
at the end of the year as a Fundacion Serra Visiting
Scientist in the group led by Dr. José Javier Fuster
Ortufio, working on “Hematovascular Pathophysiology”.
This fellowship is part of the Jesus Serra Foundation’s
Visiting Researchers program, which aims to promote

Visiting Researchers Program finances visits of several
months to Spanish research centers by promising and
internationally renowned scientists. The goals are to
deepen the scientific relationship between the host
research group and the visiting researcher’s center
of origin and to start new lines of research based on
shared scientific interests.

6-SOCIAL AND CNIC

CNIC NEW EQUALITY AGREEMENT 2021-2024

The CNIC Equality Agreement 2021-2024 was officially validated and successfully registered with the Community of Madrid. This agreement can be viewed on
the CNIC's transparency page: https://www.cnic.es/en/transparencia

NEW LACTATION ROOM

The new CNIC lactation room was inaugurated in 2020, days before the
Covid-19 pandemic restrictions came into force, and is now available
to all CNIC employees and visiting scientists. The CNIC lactation room is
sponsored by Philips, which provided some of the equipment.

CNIC RESEARCHER JESUS VICTORINO SANTOS,
WINNER OF THE FAMELAB SCIENTIFIC
MONOLOGUE CONTEST

CNIC researcher Jesus Victorino Santos will represent Spain in the
international final of scientific monologues Famelab, after winning the
national final, which was presided over by H.M. Queen Letizia.

The event was also attended by the Minister of Science and Innovation, Diana

/

Morant, and the director of the British Council, Mark Howard.

Famelab is a scientific monologue contest that aims to bring scientific
knowledge to the general public through a combination of rigor and
entertainment. Jesus won thanks to the monologue “En clave de gen” (In the
key of gene), a monologue in which he talked about genetics. The “letters” of

’PEEMU@ 2021
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our DNA code have been known for 20 years, and yet we have not learned
how to read it completely. Jesus explained approaches to deciphering our
genetic code in the context of cardiovascular disease.
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Training is one of the CNIC’s core activities, and the Center has devised a comprehensive training plan, the CNIC-Joven Training Plan. This global
plan includes programs for participants at all levels, from high-school students to postdoctoral researchers and MDs. The CNIC-Joven Training
Plan aims to fulfill the personal goal of Valentin Fuster “to attract and train the brightest young people from the earliest ages to create a pool of

researchers of excellence in the field of cardiovascular research.”

PROGRAMS FOR UNDERGRADUATE STUDENTS
CICERONE PROGRAM

The Cicerone Program is open to advanced undergraduate students and
Master’s students in biomedicine-related disciplines. Participants extend
their scientific training through hands-on experience of laboratory-based
biomedical research during the summer recess. In addition to carrying
out a supervised research project, the students also attend CNIC seminars
and workshops. The aim of the program is to give students first-hand
knowledge of biomedical research so that they can make informed
choices about the possibility of pursuing a scientific career.

Participants in 2021: 29

CURRICULAR AND EXTRACURRICULAR UNIVERSITY
PRACTICAL PROGRAM

The CNIC offers practical training in cardiovascular research to visiting
undergraduate students.

The CNIC has signed collaborative educational agreements with 37
Spanish Universities and 30 foreign Universities.

In 2021 thirty-one students from the following universities completed
internships at CNIC on their final degree thesis dissertation (TFG) under
the guidance of a CNIC supervisor:

16 students from the Autonomous University of Madrid
4 students from the Polytechnic University of Madrid

4 students from the University Carlos Ill of Madrid

2 students from the Complutense University of Madrid
2 students from the Francisco de Vitoria University

1 student from the University of Alcald de Henares

1 student from the Ramon Llull University of Barcelona
1 student from the University Rey Juan Carlos of Madrid

In addition, sixteen Spanish students and twelve students from
different international universities completed internships at the
Center during 2021 under the guidance of a CNIC supervisor. Amongst
the latter students, seven were Erasmus fellowship holders from Italy
and Germany, and the other five were from France, Germany, the
USA, Peru and Japan.

PROGRAMS FOR MASTER'S AND GRADUATE

STUDENTS
MASTER’S FELLOWSHIP PROGRAM CNIC-ACCIONA
AND FUNDACION CAROLINA BBVA-CNIC MASTER’S



FELLOWSHIP PROGRAM

These grants provide funding for students studying for a master’s
degree at a Spanish university to carry out their experimental project
(TFM) in a CNIC laboratory.

Fellowships in 2021: 19

Other Master Student Internships

In 2021 other twenty-two students from the following universities
worked on their final master’s thesis dissertation (TFM) under the
guidance of a CNIC supervisor:

11 students from the Complutense University of Madrid
8 students from the Autonomous University of Madrid
1 student from the University of Alcald de Henares

1 student from the University Carlos Ill of Madrid

1 student from the Autonomous University of Barcelona

PREDOCTORAL (PHD) PROGRAM

The Predoctoral Program provides a unified framework for all

CNIC researchers who are working toward a doctoral degree. All
predoctoral researchers are signed up to this program, irrespective of
their funding source.

The aims of the program are to ensure uniform quality of predoctoral
training at the CNIC and further to ensure fair and equal access of
predoctoral researchers to training opportunities.

The Program schedules regular meetings between the predoctoral
fellow and his or her thesis committee, composed of the thesis

director, another CNIC group leader, and an external expert.

Graduate students at the CNIC awarded a PhD degree in 2021: 17
Graduate students studying for a PhD degree at the CNIC in 2021: 108

FRONTIERS IN CARDIOVASCULAR RESEARCH MASTER’S
MODULE

This postgraduate course is run by the CNIC as part of the Universidad

Auténoma de Madrid (UAM) Molecular Biosciences Master’s

Program. This optional module provides a broad overview of
cardiovascular biology, including perspectives from basic, clinical, and
translational research.

Attendants to this course are enrolled UAM Master’s students, CNIC
predoctoral researchers, and participants of the Res@CNIC SEC
Program (see below).

UAM Master’s students: 7

PROGRAMS FOR RESIDENT MEDICAL INTERNS
RES@CNIC PROGRAM

The Res@CNIC-SEC Program (in collaboration with the Spanish Society
of Cardiology, SEC) offers resident medical interns the opportunity
during the first years of their specialization period to learn about

the latest techniques in cardiovascular research being used in the
CNIC’s laboratories, under the guidance of a CNIC scientist. Residents
participating in RES@CNIC also receive training in theoretical aspects
of cardiovascular research through an expert-led taught module.

The Program also seeks to create links and collaborations so that on
conclusion of their MIR specialization period, these professionals will
have the chance to undertake research projects in their respective
Hospitals in partnership with CNIC scientists.

Participants in 2021: 25 from the following hospitals:

Complejo Asistencial Universitario de Ledn
Hospital Clinico San Carlos

Hospital Universitario Central de Asturias
Hospital Universitario Cruces

Hospital Universitario de Navarra

Hospital Universitario Donostia

Hospital Universitario Nuestra Sefiora de Candelaria
Hospital Universitario Ramon y Cajal
Hospital Universitario Virgen de las Nieves
Hospital Universitario Virgen del Rocio
Hospital Universitario Virgen Macarena

INVESMIR SEC PROGRAM
The INVESMIR SEC Program offers resident medical interns the
opportunity during their specialization period to further their training
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CNIC JOVEN: CNIC TRAINING PROGRAMS
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SEC: SPANISH SOCIETY OF CARDIOLOGY
ARC: SEC HEART RHYTHM ASSOCIATION

through a research project in one of the CNIC’s laboratories, under
the supervision of a CNIC scientist.

An important aim of the program is for participants to establish
contacts and collaborations with CNIC researchers that will support
them, after completion of their MIR specialization training, in pursuing
their own research projects at their centers within the Spanish
National Health System. In 2021 one resident cardiologist intern

from Hospital Universitario Joan XXIII (Tarragona) participated in this
Program. One participant in 2021

PROGRAMS

FOR RESEARCHERS
CARDIO JOVEN PROGRAM

The aim of this Program (also organized in collaboration with

the SEC) is to foster high-quality translational research in the
cardiovascular area in Spanish National Health System centers
through training programs providing theory and practical training
for one cardiologist with a research vocation.

SEC

CARDIOVASCULAR
PATHOPHYSIOLOGY
COURSE

VALENTIN
FUSTER

POST MIR

ARC CNIC

Specific aims:

a) To create the figure of the cardiologistresearcher by providing
high-quality training in clinical research methods, including
statistical analysis and the latest basic research techniques
used in cardiovascular biomedicine, as well as opportunities
to explore any clinical area of cardiology in greater depth (sub-
specialization).

The program is aimed at cardiologists who aspire to carry out
advanced clinical and research work at any center within the
Spanish National Health System.

b) International training. The Program offers a period of training
toward a Master’s Degree in Epidemiology at the London
School of Hygiene and Tropical Medicine (90 ECTS)

One participant in 2021

POST MIR ARC CNIC PROGRAM



4

This program offers 1- or 2-year contract for research into

electrophysiology or arrhythmias. This contract is available to a
physician completing their resident intern specialization (MIR) in
cardiology and to members of the SEC Seccién de Electrofisiologia
y Arritmias.

One participant in 2021

PRACTICALTRAINING FOR TECHNICAL
SCHOOL STUDENTS

This program attracted in 2021 nineteen technical school students
studying “Pathological Anatomy and Cytodiagnostics”, “Clinical and
Biomedical Science” and “Diagnostic Imaging and Nuclear Medicine”
to gain practical curricular experience in the CNIC’s laboratories over a

three-month period.

Moreover, one students of “Diagnostic Imaging and Nuclear
Medicine” and two students “Clinical and Biomedical Science” started
in September their 10-month internship at the CNIC as part of the
DUAL technical study program in which the second course is 100%
devoted to practical training in a laboratory.

The CNIC has collaborative agreements for this kind of internships
with 19 technical training educational Centers and with both DUAL
Centers in Madrid offering courses in the Biomedicine field: Instituto
de Educacion Secundaria Moratalaz for and “Clinical and Biomedical
Laboratory” and Instituto de Educacion Secundaria San Juan de la
Cruz for “Diagnostic Imaging and Nuclear Medicine”.

CNIC CONTINUING EDUCATION PROGRAM
CARDIOVASCULAR PATHOPHYSIOLOGY COURSE: FROM
SYMPTOMS TO GENES

This course is organized by the CNIC in partnership with the Sociedad
Espafiola de Cardiologia Participants receive an overview of the
molecular and genetic factors that underlie cardiac diseases and gain
an up-to-date vision of cardiac physiology.

Venue: online
Dates: April 13- June 13, 2021
Participants: 149
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FACTS AND
FIGURES

SCIENTIFIC PUBLICATIONS

CITABLE DOCUMENTS

DOCUMENTS

ARTICLES

REVIEWS

TOTAL

NUMBER

263

57

320

CITABLE DOCUMENTS WITH IMPACT FACTOR

TOTAL: 300

JOURNAL QUALITY

OPEN ACCESS

OPEN ACCESS

GOLD OPEN ACCESS

FIRST, LAST OR

LEADERSHIP

CORRESPONDING AUTHOR

CORRESPONDING AUTHOR

110

209

78

10

3

215

114

186

109

37%

70%

26%

3%

1%

72%

38%

62%

36%

PUBLICATIONS IN TOP
JOURNALS (IF>10)

90 (30%)

Science ) nature
Ricdicine [T

MOLECULAR
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SciAdv Eﬁ-@(\

Alasss  COMMUNICATIONS

ANANO ® | JACC

The NEW ENGLAND
JOURNAL of MEDICINE
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" European Journal of
®IJACC  geart
frsgns = Failure

HEl) Circulation
Heart'Journal

Cardiovascular
Research
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Circulation
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AFFILIATION NUMBER

CNIC 13 4%
NATIONAL

110 37%
COLLABORATION
INTERNATIONAL

177 59%
COLLABORATION

OTHER IMPACT INDICATORS

% DOCS CITED 65,72%
CATEGORY NORMALIZED CITATION 2,05
IMPACT
% HIGHLY CITED PAPERS 1,41%
% DOCUMENTS IN TOP 10% 19,79%
% DOCUMENTS IN TOP 1% 2,12%
% INDUSTRY COLLABORATIONS 6,36%

Filter Summary:

Dataset: Web of Science

Schema: Shanghai GRAS
Domestic/International Collaboration: All
Time Period: [2021, 2021]

Include Early Access documents: true
Document Type: [Article, Review]

Organization Name: [Centro Nacional de Investigaciones
Cardiovasculares (CNIC)]

Funding Data Source: All Sources
Exported date Apr 11, 2022.

InCites dataset updated 2022-04-01. Includes Web of
Science content indexed through 2022-03-12.

Complete list of CNIC 2021 publications at:
https://www.cnic.es/es/investigacion/publicaciones/resultados?y=2021
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COMPETITIVE FUNDING"

NEW GRANTS 2021:

PROJECTS, EQUIPMENT AND PERSONNEL

@ NATIONAL INTERNATIONAL

62 GRANTS 10 GRANTS
€12,901,403 € 7,113,705

i

7 H2020 GRANTS
€6,913,259

SEVERO OCHOA AWARD IN 2021 FOR THE
PERIOD 2022-2025 €4,000,000

TECHNOLOGY TRANSFER™

I& 18 ACTIVE PATENT FAMILIES
6 PATENT FAMILIES LICENSED
3 NEW PRIORITY PATENT APPLICATIONS

1 NEW OPTION CONTRACTS FOR LICENCE
AGREEMENT

48 NEW MATERIAL TRANSFER
AGREEMENTS

19 NEW CONFIDENTIAL DISCLOSURE
AGREEMENTS

2 NEW RESEARCH COLLABORATION
AGREEMENTS

*"DATA AS OF 31/12/2021
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ACKNOWLEDGMENTS

BOARD OF TRUSTEES*

HONORARY PRESIDENT
Diana Morant Ripoll
Minister of Science and Innovation

PRESIDENT

Raquel Yotti Alvarez

General Secretary for Science Policy Coordination
Ministry of Science and Innovation

VICEPRESIDENT
Cristobal Belda Iniesta
Director, Instituto de Salud Carlos 11l

MEMBERS

Silvia Calzén Fernandez
Secretary of State for Health
Ministry of Health

Rosa Menéndez Lopez
President of the Spanish National Research Council (CSIC)
Ministry of Science and Innovation

José Alarcon Hernandez
Director of the Department for National Affairs
Government Presidency

Margarita Blazquez Herranz
Deputy Director General of the Cooperative Research
Networks and Centers, Instituto de Salud Carlos Il

Enrique Ruiz Escudero
Community of Madrid Health Councillor

Carlos Macaya Miguel
Minister of Science and Innovation Representative
President of the Spanish Heart Foundation

ELECTED MEMBERS

Luis de Carlos Bertran
President of the ProCNIC Foundation Board of Trustees

*"DATA AS OF 31/12/2021

Fundacién Mapfre
Julio Domingo Souto
General Director

Banco Santander
Maria Alexandra Teixeira Peres Brandao Palma Cavaco
Responsable corporativa de RRHH

Telefénica, S.A.

Francisco de Bergia Gonzélez

Public Affairs Director
Deputy:
Loreto Pérez del Puerto Rodriguez
Public Affairs Chair

Fundacién Bancaria “la Caixa”
Antonio Vila Bertran
General Director
Deputy:
Angel Font Vidal
Public Affairs Chair
Corporate Director of Research and Strategy

SECRETARY GENERAL

Margarita Blazquez Herranz

Deputy Director General of the Cooperative Research
Networks and Centers,

Instituto de Salud Carlos Il

LEGAL ADVISER
Juan José Torres Fernandez
State Attorney at the Supreme Court
Deputy:
Fernando Carlos Fernandez de Troconiz Marcos

SCIENTIFIC ADVISORY BOARD*

PRESIDENT

Karin R. Sipido

Division of Experimental Cardiology
Katholieke Universiteit Leuven, Belgium



SECRETARY

Javier Diez

Centro de Investigacion Médica Aplicada (CIMA)
University of Navarra, Pamplona, Spain

MEMBERS

Ana M2 Cuervo

Albert Einstein College of Medicine
New York, USA.

Elisabetta Dejana
Department of Biosciences
University of Milan (IFOM-IEO Campus), Italy

Mauro Giacca
School of Cardiovascular Medicine & Sciences
King’s College London, UK

Stephane Heymans

Department of Cardiology, Cardiovascular Research Institute
Maastricht (CARIM), The Netherlands

Center for Molecular and Vascular Biology, University of
Leuven, Belgium

Gerd Heusch

Institute of Pathophysiology, Center of Internal Medicine
University of Essen Medical School

Germany

Patrizio Lancellotti
University Hospital of Liege
Belgium

José Lopez-Barneo
Faculty of Medicine
University of Seville, Spain

Filip Swirski
Research Institute, Massachusetts General Hospital
Boston, USA

PUBLIC
AND PRIVATE COMPETITIVE
GRANT-AWARDING BODIES

AGENCIA ESTATAL DE INVESTIGACION
ASOCIACION ESPANOLA CONTRA EL CANCER
BOEHRINGER INGELHEIM GMBH

CANCER RESEARCH INSTITUTE

COMUNIDAD DE MADRID

EC-EUROPEAN COMMISSION

EC-EUROPEAN RESEARCH COUNCIL
EUROPEAN MOLECULAR BIOLOGY ORGANIZATION
EUROPEAN SOCIETY OF ENDOCRINOLOGY
FULBRIGT FOREIGN SCHOLARSHIP ABROAD
FUNDACION BBVA

FUNDACION CAJA RURAL DE GRANADA

FUNDACION ESPANOLA DE TROMBOSIS Y HEMOSTASIA

FUNDACION JESUS SERRA

FUNDACION LA CAIXA

FUNDACION LA MARATO TV3

INSTITUTO DE SALUD CARLOS Il

JAPAN SOCIETY FOR THE PROMOTION OF SCIENCE

MINISTERIO DE CIENCIA E INNOVACION

MINISTERIO DE EDUCACION, CULTURA'Y DEPORTE

SERVICIO ALEMAN DE INTERCAMBIO ACADEMICO
SOCIEDAD ESPANOLA DE CARDIOLOGIA

SOCIEDAD ESPANOLA DE NEUROCIENCIA
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FIGURES LEGENDS
AND CREDITS
BY RESEARCH AREA

VASCULAR PATHOPHYSIOLOGY

1 FDG-PET/CT imaging of the abdominal aorta (yellow circle) in gene modified minipigs with progressing and regressing
athersclerosis. (P. Nogales, J. F. Bentzon).

2 Atherosclerotic lesions in progeroid Apoe-null mice exhibit abnormal CD31 expression and exacerbated cellular
proliferation. Confocal microscopy images in aortic root from control and progeroid Apoe-null mice fed high-fat diet for
16 weeks. White, Ki67 (proliferation marker); red, smooth muscle a—actin (SMA, smooth muscle cell marker); green,
CD31 (endothelial cell marker); blue, Hoechst 33342 (R.M. Nevado, M. Hamczyk, P. Gonzalo and V. Andrés)

3 Elimination of senescent cells reduces fibrosis and necrosis in hearts of mdx dystrophic mice. Mdx mice of 12 months
of age were treated with senolytics for 3 months, and hearts were analyzed for fibrosis and necrosis by Sirius Red staining
and hematoxylin and eosin (H&E), respectively. (P.Mufioz-Canoves)

4 Increased immature cardiomyocyte lineage contribution to the ventricular wall of mice with Mybpc3 mutations causing
HCM. Left, Control mice. Right, mutant mice. Note the increased territory of CM expressing GFP. (J.L. de la Pompa)

5 A12 antibody recognizes the atheroma plaque. (A. R. Ramiro)

MYOCARDIAL PATHOPHYSIOLOGY

1 Murine embrionic fibroblasts under hypoxia (A. Santamans, G. Sabio)

2 The Cardiac Arrhythmia Laboratory investigates the molecular mechanisms of arrhythmias in ion channel diseases and
cardiomyopathies. (J. Jalife)

3 Representative atrial electromechanical assessment by noninvasive transthoracic echocardiography in a patient
with overt electromechanical dissociation at early stages of persistent atrial fibrillation. The data show faster lead Il
ECG-derived electrical activation rates (7.45 Hz) than their simultaneously acquired tissue Doppler imaging-derived
mechanical counterparts (5.13 Hz and 3.30 Hz for the left and right atria, respectively), which defines the presence of
atrial electromechanical dissociation. LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle; TDI, tissue
Doppler imaging; TTE, transthoracic echocardiography. (D. Filgueiras)

4 The Molecular Cardiology team uses a holistic approach to study inherited arrhythmogenic diseases. This approach
encompasses morpho-functional studies in living animals (A) and cells (B), as well as super-resolution microscopy (C) and
molecular biology. The figure illustrates some of the techniques employed in experiments in pigs. (S. Priori)

CELLAND DEVEOLPENTAL BIOLOGY

1 iFlpMosaics showing an endothelial tip cell (yellow) branching out from a crowd of endothelial cells in a mouse retina (1.
Garcia Gonzalez, R. Benedito).

2 Multispectral analysis of heart cells in the myocardium (I. Garcia Gonzalez, R. Benedito).

3 Differentiation of skeletal muscle cells (R. Silva, J. Alegre-Cebollada)

4 A Notch activity reporter shows mosaic activity in the early mouse embryo (M. Sendra, M. Torres)
5 Developing coronary lymphatics (E. de la Cruz, M. Torres)

6 Multicolor immunophenotyping of human bone marrow (B. Alvarez)

CLINICAL STUDIES

1 Scientific highlights in 2021 of the Translational Laboratory for Cardiovascular Imaging and Therapy: from metoprolol
effectiveness in acute myocardial infarction and COVID-19 critical patients to new advances in cardio-oncology targeted-
therapies and development of faster cardiac magnetic resonance protocols (C Galan, B Ibafiez)
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