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Introduction

 Heart disease and cancer are the major causes of morbidity and mortality
worldwide

« Advances in systemic cancer therapies as well as the new targeted therapies have
dramatically altered cancer prognosis

 Anticancer therapies can cause a wide spectrum of short- and long-term
cardiotoxic effects

 New targeted therapies can have unintended impacts on the CV system, and
Introduced unexpected CV complications beyond congestive heart failure



Where do we come from?
The Trastuzumab paradigm
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Where do we come from?

- BASELINE ECHOCARDIOGRAM
The TraStuzumab paradlgm AND PERIODIC MONITORING
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The Cardio-Oncology Discipline and the definition of
cardiovascular toxicity of cancer therapy

* In the past 20 years, increased recognition of short-
and long-term cardiovascular side effects, as a result of
Increased awareness and attention to this toxicity, as
well as the increased exposure of a growing number of
patients to potentially toxic therapies

« The discipline of Cardio-Oncology has emerged to
prevent, mitigate, and manage CV diseases and
complications in cancer patients in addition to providing
assistance in balancing the risks and benefits of cancer
therapy

A uniform understanding and agreement regarding
what constitutes a CV toxicity represent a critical
element of such efforts, for both clinical practice and
research endeavours

« Coordinated effort from international scientific societies
to develop guidelines for prevention and management
of CV side effects of anticancer therapy

Lyon R, et al. Eur Heart Journal 2022;
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Cardiovascular side effects of new targeted agents:
today’s agenda

* Immune checkpoint inhibitors (ICI): dealing with the host

* "Old” drugs-new role: the shift towards adjuvant treatment of early
stages

 Old targets-new drugs: the advent of Antibody Drug Conjugates



Cardiovascular side effects of new targeted agents:
today’s agenda

* Immune checkpoint inhibitors (ICI): dealing with the host



Immune checkpoint inhibitors (ICI)

Dealing with the host

 Immunotherapy has now become an integral component

of therapeutic algorithms for the majority of solid tumors.
It has significantly improved progression-free survival and overall
survival in the metastatic setting.
* In the early disease setting, it has also led to meaningful gains in
disease-free survival and even OS, contributing to a modification of
the natural history of several cancers.

« These advances, however, have introduced new toxicity

profiles, including clinically relevant cardiac toxicities.
 from subclinical disease with asymptomatic cardiac biomarker
elevation, fatigue, and general malaise to chest pain, dyspnea,

palpitations, multiorgan failure, cardiogenic shock, and cardiac arrest
(often secondary to myocarditis)

Dougan M et al, Cell 2021
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Cardiotoxicity of ICI

Well-known risk

Clinical subtypes of immune checkpoint inhibitor-mediated cardiotoxic effects

Conduction disease
« Atrioventricular block
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Myocarditis
« Heart failure
« Ventricular arrhythmias

Lyon AR et al, Lancet Oncol 2018, M s
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Atrioventricular
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Coronary artery disease

» Atheriosclerotic plaque rupture
« Acute myocardial infarction

« Coronary vasculitis

Non-inflammatory left ventricular
dysfunction

» Heart failure

« Takotsubo syndrome

Pericarditis
« Effusion
« Tamponade




Cardiotoxicity of ICI

Well-known risk

Immune checkpoint inhibitor-mediated cardiotoxic effects

Direct CV Toxicity
Cardiotoxicity Incidence*

et o Myocarditis 0.09%-2.4%
e | e e Pericarditis <1%-2%
Pericardial effusion 2%
Cardiac Arrhytmia 4%
Myocardial Infarction <1%-2%

Indirect CV Toxicity

i 0
reart failure 0%
itk

() Takotsubo Rarely reported
% "'; ® cardiomiopathy
| 3 Cardiac arrest Rarely reported

*varies according to the molecule used and the method of

s treatment (mono-combo)
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Cardiotoxicity of ICI + ...

Emerging combinations

and so on... Guarneri, ESMO Congress 2025



Cardiovascular side effects of new targeted agents:
today’s agenda

* “Old” drugs-new role: the shift towards adjuvant treatment of early
stages



From metastatic to curative setting: new responsibilities

Moving targeted therapies into the curative setting amplifies challenges In
risk-benefit assessment, demanding more robust long-term safety
monitoring and surveillance protocols.

* Higher expectations of cure may translate into a lower tolerance for long-term
toxicity

» Late, cumulative, and off-target effects become clinically meaningful
* Risk—benefit assessment differs fundamentally from the metastatic setting
» Structured, long-term survelllance strategies are required



ALK and EGFR inhibitors

Very common: =10% incidence

Common: |% to <10% incidence

" HTN 'HG/DM:
Alectinib
Brigantinib
Ceritinib E |
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0 Uncommon: 0.1% to <I|% incidence

® Rare: <0.1% incidence

ALK inhibitor- and EGFR inhibitor-related cardiovascular toxicities
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Cyclin dependent kinase (CDK) 4/6 inhibitors

Recommendations Class® Level®

QTc“? monitoring is recommended at baseline

and 14 and 28 days in all patients with cancer
Iy 361.365.367,368

receiving ribocicli
QTc“? monitoring is recommended in patients

treated with ribociclib with any dose
361,365,367,368

increase.

QTc" monitoring should be considered in patients

treated with palbociclib or abemaciclib who have a lla C

baseline QTc above the normal range® or other

© ESC 2022

conditions that may prolong the QTc interval.®

Lyon R, et al. European Heart Journal 2022



Cardiovascular side effects of new targeted agents:
today’s agenda

 Old targets-new drugs: the advent of Antibody Drug Conjugates



Antibody-drug Conjugates (ADCs)

Antibody-drug conjugates (ADC) have revolutionized the concept of chemotherapy In
oncology by combining the cytotoxic effect of chemotherapy with a targeted mechanism of
action,

* A key question is whether this dual nature may influence cardiotoxicity, particularly when the
ADC target is HER2

T-DXd
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Take home messages

* Therapeutic Innovation has transformed cancer outcomes while
redefining cardiovascular risk

 New targeted and immune-based therapies introduce complex and
delayed cardiotoxicities

* The curative setting requires a different risk-benefit paradigm and long-
term survelllance

* Clinical trials alone are insufficient to capture the true cardiovascular
risk of contemporary oncology treatments (...stay tuned...)

* Integrated cardio-oncology services and real-world data are essential
to safely translate therapeutic innovation into long-term patient benefit



