We are excited to lead an international

effort aiming to improve the monitoring,
treatment and overall care provided to

breast cancer patients above 65 years of

age who are at higher risk of cardiac toxicity

from cancer therapy. We envisage that the

use of advanced clinical, laboratory and

computer methods, will greatly increase our
understanding of the complex needs of breast
cancer patients and their caregivers, and help build
a risk assessment tool to improve care strategies,
minimize adverse events and enhance cancer
patients’ quality of life.
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The CARDIOCARE consortium welcomes you to our first newsletter!

This is the first of a series of newsletters providing you with updates on the CARDIOCARE project.

CARDIOCARE is an EC-funded project within the H2020 Framework Program, started in July 2021, focusing on the
management of co-morbid cardiotoxicity in elderly breast cancer patients based on a multimodal approach. This
elderly group of patients is particularly susceptible to co-morbid cardiotoxicity induced by cancer treatment due to
age-related risk factors, pre-existing heart disease, and a high prevalence of multiple co-morbidities.

CARDIOCARE addresses this challenge and provides comprehensive solutions and

actionable insights to assist in the prevention, improved stratification, early detection, and treatment of cardiotoxicity
in the elderly breast cancer patients focusing on Quality of Life (QoL)- and intrinsic capacity-preserving interventions
to improve healthcare pathways. The overall concept of CARDIOCARE is depicted in Figure 1.

We have designed this newsletter having the broader community in mind, to introduce CARDIOCARE vision and
objectives in a bit more detail.

We hope that you will find this newsletter interesting and look forward to you joining the growing CARDIOCARE
community.

Prof. Dimitrios Fotiadis —
CARDIOCARE Project coordinator
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Figure 1: Overall concept of CARDIOCARE in relation to cardiotoxicity disease continuum
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Vision and Objectives of the
CARDIOCARE project

Dr. Marzia Adelia Locatelli
& Dr. Carmen Criscitiello (IEO)

More than 50% of the patients who receive breast cancer diagnosis are older than 65 years of age and are particularly
susceptible to the potential cardiotoxic effects of cancer treatment due to age-related risk factors, pre-existing heart
disease and multiple co-morbidities. Frailty and high risk of cardiotoxicity in this vulnerable group may lead to inappropriate
interventions, but also undertreatment, resulting in poorer outcomes, deterioration of QoL and increased healthcare costs,
for the patients and the healthcare systems.

Considering that older cancer patients are systematically underrepresented in clinical trials, there are currently limited
means to address effectively the complex needs of these patients. In this context, broader and interdisciplinary clinical
trials able to provide evidence-based best practices, specifically directed towards the management of the elderly breast
cancer patients, are urgently needed.

To this end, CARDIOCARE will collect retrospective data from 1560 patients and perform a multicentre prospective
observational study with 750 patients in 6 clinical centers (University of loannina, European Institute of Oncology, Bank
of Cyprus Oncology Centre, Karolinska University Hospital, Institute of Oncology Ljubljana & National and Kapodistrian
University of Athens) to test the efficacy of behavioural and psychological supportive interventions on improving intrinsic
capacity and QoL and mitigating the cardiotoxic effects of breast cancer treatment.

The role of European Society of
Cardiology (ESC) in the project

Elsa Pacella (ESC)

The European Society of Cariology (ESC) is a volunteer-led, not-for-profit medical society, whose members and decision-
makers are scientists, clinicians, nurses and allied professionals working in all fields of cardiology. This unique network
allows to understand the impact of cardiovascular disease and to contribute to the mission of reducing the burden of
cardiovascular disease.

ESC uses unbiased, real-life data that illustrate what is happening in cardiology today. It contributes to incubation,
innovation, and management of world-class cardiovascular-related research programmes. It conducts research, drawing on
expertise from ESC institutional members and international networks, including 21 Registries, involving 150,000 patients
across 89 countries.

ESC is a full partner of the CARDIOCARE consortium, a European multidisciplinary group of organisations. ESC contributes
to the ultimate CARDIOCARE objective of advancing the management for the multimorbid elderly breast cancer patients.
In order to achieve this result, ESC will work on disseminating CARDIOCARE vision and results though its channels and
through specific meetings. In this period, ESC will organise a workshop in Brussels to promote the evidence-based best
practices and share the project’s results including cost-effectiveness analysis of the CARDIOCARE model. An added value
of the workshop will be the presence of the EU policymakers and other relevant stakeholders as well as the involvement
of the CARDIOCARE Advisory Board.

Finally, main beneficiaries of CARDIOCARE are patients suffering from cardiotoxicity after breast cancer. Patients are at the
core of the stakeholders’ analysis since their views, needs and concerns can influence the management for the multimorbid
elderly breast cancer, allowing a development d of

quality indicators for effective care pathway. ESC

will be fully committed in patient involvement,

as well as caregivers, by ensuring a successful

communication of the CARDIOCARE results, to

allow that patients receive adequate, patient-

friendly information about the outcomes.

In this context, the Patient Forum established

by ESC brings together 25 patients from 11

countries around Europe. Each patient has

personal experience with cardiovascular

conditions and play a crucial role in ESC’s

dissemination and communication strategy of

the CARDIOCARE project.
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Predicting cardiotoxicity after the
cancer treatment

Cameron Brown, Erietta loulianou & Athos Antoniades
(STREMBLE)

CARDIOCARE will utilise data from genomics, transcriptomics, and metagenomics to investigate chemotherapy-induced
cardiotoxicity. Throughthe data analysis of the clinical study population, we will provide insights into major clinical questions
regarding the role of gut microbiota in cardiotoxicity, and genetic susceptibility and develop new biomarkers for the early

identification of cardiotoxicity.
Cutting-edge technologies such as Next Generation
Sequencing (NGS) will be used to profile the entire gut
microbiota to identify changes in species composition,
identify genetic variants linked to cardiotoxicity and detect
small circulating RNA fragments (microRNAs) that are linked
specifically to heart and cardiovascular damage, even prior
to clinical symptoms. This information will be gathere to

= provide procedures to rapidly identify and
Curculating - Genetic modify the treatment of patients most at risk of heart
MicroRNA N \ariation damage from chemotherapy and anti-cancer treatments.
The preparatory stage of this research has been completed —
a systematic review of the

existing scientific literaturel. From this review, a
comprehensive list of suitable microRNA biomarkers has
been created which will inform the methodology for analysing
e, microRNAs. Based on previous research??, a list of potential
Microbiome e gene targets has been developed to identify the genetic risk
factors for cardiotoxicity in breast cancer patients. Building
on previous research on the human gut microbiome*® and evidence for interactions between the microbiome and cardiac
conditions including cardiotoxicity’, an evaluation of all the bacterial species with a potential role in cardiac protection
during chemotherapy has been carried out. The evidence from the microbiome literature review will be used to refine the

experimental protocols applied to the study to ensure innovative research with the highest levels of validity.
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Intrinsic capacity and Quality of
Life in cardiovascular diseases

Dr. Dorothea Tsekoura, Dr. Kalliopi Keramida
& Prof. Gerasimos Filippatos (NKUA)

Intrinsic capacity, according to WHO definition is the composite of all the physical and mental capacities

that an individual can draw on and it is derived from the World report on ageing and health released by the World Health

Organization (WHO) in 2015%. Based on the International Classification ofFunctioning, Disability and Health framework,

the WHO proposed that intrinsic capacity consists of five interrelated domains: cognition, psychological, sensory (including

vision and hearing), vitality, and locomotion?.

The most desired characteristic for healthy ageing is the predictive performance for adverse outcomes. When we apply the
intrinsic capacity to predict adverse outcomes, we contribute to capturing subtle changes that
occur in the early stages of older adults?, facilitate further personalized health management and
promote individuals’ well-being. The second half of life is characterized by great heterogeneity
in trajectories of intrinsic capacity.

Among the population of older people, many individuals will experience periods of high and
stable capacity, declining capacity, and a significant loss of capacity. Older people with high
and stable levels of capacity should continue to build and maintain these levels for as long as
possible. The emphasis will be on reducing risk and preventing disease, promoting capacity-
enhancing behaviors, ensuring that acute problems are adequately addressed, and detecting
and managing chronic diseases at an early stage, especially cardiovascular disease
and cancer. For people with, or at high risk for cardiovascular disease, the effective management
of care, can prevent the accumulation of functional deficits, reduce the need for hospitalization
and costly high-technology interventions, and reduce premature deaths. Particular attention
is needed for hypertension, which is responsible for a significant proportion of cardiovascular
disease, associated declines in intrinsic capacity, and premature death. Fortunately, it is
possible to minimize these risks, if hypertension is detected and treated at an early stage®.
Other cardiovascular entities associated with impaired intrinsic capacity and worse quality of
life (QoL) are heart failure and stroke. Evidence indicates that total cardiovascular risk approach to treatment decision-
making, as opposed to decision-making based on the presence of any single risk factor, is more effective in prevention of
cardiovascular disease and improvement of outcome.

Usually with regards to adverse outcomes, we concentrate on autonomy decline, falls and

mortality>® but not on a comprehensive index such as quality of life (QolL), which is a multidimensional reflection of

physical, social, relational, and emotional well-being. More importantly, as the final destination of healthy ageing is to

enable well-being in older age, it is more appropriate and adequate to emphasize older adults’ QolL, which is threatened
by chronic diseases such as heart failure and breast cancer.
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received a Diploma degree in chemical engineering from the National Technical

University of Athens, Athens, Greece, and a Ph.D. degree in chemical engineering and materials science
from the University of Minnesota, Minneapolis. He is currently a Professor of Biomedical Engineering in the
Department of Materials Science and Engineering, University of loannina, loannina, Greece, where he is also the
Director of the Unit of Medical Technology and Intelligent Information Systems and is also a Researcher of the
Foundation for Research and Technology Hellas, Biomedical Research Institute.
He was a Visiting Researcher at the RWTH, Aachen, Germany, and the Massachusetts
Institute of Technology, Boston. He has coordinated and participated in more than
250 R&D funded projects (in FP6, FP7, H2020, and national Projects), being the
coordinator (e.g. CARDIOCARE, TAXINOMISIS, DECODE, HOLOBALANCE, INSILC, etc.) and
Technical coordinator (e.g. TO_AITION, SMARTOOL KARDIATOOL, etc.). He is the author
or co-author of more than 320 papers in scientific journals, 500 papers in peer-reviewed
conference proceedings, and more than 50 chapters in books. He is also the author/
editor of 30 books. His work has received more than 21,000 citations (h-index=70). He
is an |IEEE EMBS Fellow, EAMBES Fellow, Fellow of IAMBE, Fellow of AIAA, member of
the IEEE Technical Committee of Information Technology in Healthcare, Editor in Chief of

* |EEE Journal of Biomedical and Health Informatics, Member of the Editorial Board in IEEE
Reviews in Biomedical Engineering, Associate Editor for IEEE Open Journal in Engineering
in Biology and Medicine and Computers in Biology and Medicine, etc. His research interests include multiscale modelling
of human tissues and organs, intelligent wearable/implantable devices for automated diagnosis, processing of big medical
data, machine learning, sensor informatics, image informatics, and bioinformatics. He is the recipient of many scientific

[

awards including the one by the Academy of Athens. He is the co-founder of PD Neurotechnology Ltd, UK.

, MD Ph.D., isa Professor of Medical Oncology at the University of Milano and the Head of
the Division of Early Drug Development at the European Institute of Oncology, Italy. Since 2001, he is a tenure-track and
full-time cancer specialist at the European Institute of Oncology — one of the world’s leading cancer-research institutes and
the premier Cancer Center in Italy and third in Europe. His Division runs every year from
40 to 60 phase | across multiple solid tumors. He is a member of the Italian National
Health Council since 2018 and, in 2019, he served as Chair of the Scientific Committee
of The Lega Nazionale Lotta ai Tumori. He served on the Scientific Committee for the St
Gallen Conference since 2011 and was the Scientific Co-Chair in St Gallen 2017, 2019,

2021, and 2023. He served as the Scientific Chair of the IMPAKT ESMO meeting that

was held in Brussels in 2014 and as the Breast Cancer Track Chair of the ESMO 2014

meeting. He served as Scientific Co-Chair of the ESMO Breast Cancer Congress in 2019,

2020, and 2021. He is an Editorial Board Member for Annals of Oncology and serves

as Co-Editor in Chief of The Breast, Co-Editor in Chief of Cancer Treatment Reviews,

Associate Editor of the European Journal of Cancer, Editor of the Journal of Clinical

Oncology. Dr. Curigliano serves ESMO as Chair of the Guidelines Committee. He served

as Chair of the ESMO Nomination Committee. He was awarded the first ESO Umberto

Veronesi Award in Vienna in 2017 and the Fellowship of the European Academy of Cancer Sciences in Paris in 2017. He
has contributed to over 530 peer-reviewed publications.
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Cancer and cardiovascular disease are closely linked. Cardiovascular disease is the most frequent side effect of
cancer treatment, due to cardiotoxicity, which refers to toxic effects of cancer treatment on the heart function.

The cardiovascular complications of cancer treatment often limit treatment options for cancer patients,
and there is growing concern that they may lead to premature morbidity and death in cancer survivors.
In addition, cancer patients may have cardiovascular risk factors and/or pre-existing cardiovascular disease that
are often hidden and exacerbate the toxic effects of cancer treatments. For some cancers, such as breast, uterine,
prostate or thyroid, about half of all patients die from cardiovascular disease and not cancer.

The Europe’s Cancer Beating Plan provides an excellent opportunity for the EU to demonstrate

the added value it brings in improving the health of European citizens. However, a holistic approach to cardiovascular
cancer comorbidities is of paramount importance if the EU is to achieve the health goals it has set.

This event has been organised in a collaboration between the European Society of Cardiology, the European Heart
Network, the European Cancer Organisation, and the European Cancer Patient Coalition.

During the first six months of the project, a lot of work has been done in order to achieve the first milestones of the
project. Specifically, the project launched with a kick-off meeting on 19 and 20 July 2021 with the participation of
all the partners of the consortium. Due to the pandemic COVID-19 crisis, the meeting was held virtually. Moreover,
ethics approval was obtained by competent ethics committees for the retrospective study. A well-defined Data
Management Plan was prepared and submitted providing detailed information on the procedures that will be
implemented for data collection, storage, protection, retention, re-use, and/or destruction complying with the
General Data Protection Regulation (GDPR). The initial project presentation material was also produced. This material
contains electronic and non-electronic means (i.e. website, presentation on social media, project presentation
material, brochure, poster, etc.) that aid to reach a broad audience and raise awareness about the project. Further
steps and updated versions of the project communication material will be produced at a later stage during the
project lifetime.

Greece | Prof. Dimitrios I. Fotiadis Sweden | Dr. Andri Papakonstantinou
Italy | Prof. Gabriella Pravettoni Cyprus | Dr. Athos Antoniades

Cyprus | Dr. Anastasia Constantinidou Slovenia | Dr. Domen Ribnikar

Greece | Prof. Konstantinos Marias Greece | Prof. Gerasimos Filippatos, Dr. Nikolaos
Memos

Italy | Dr. Costanza Conti

France | Christina Dimopoulou

Netherlands | Dr. Anca Bucur
Greece | Prof. Manolis Tsiknakis
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