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Cancer treatment-related cardiovascular toxicity (CTR-CVT)
- cancer treatment is the main determinant of the risk
- need for specific risk prediction models
- current approaches are relatively precise

Cardiovascular risk assessment in cardio-oncology
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Cardiovascular disease
- wider range of factors accounting for the risk
- risk prediction models used for the general population do not 

incorporate cancer and cancer treatments 
- need for refined or new models

Cardiovascular risk assessment in cardio-oncology

Ameri P et al. Eur Heart J Qual Care Clin Outcomes. 2026



1. Genetic susceptibility 



cancer treatment-related 
(CTR) cardiomyopathy
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Mass General Brigham (MGB) Biobank, UK Biobank, FinnGen, and Veterans Affairs Million Veteran Program (MVP)

Maamari DJ et al. JAMA Cardiol. 2025;10:1138-46



Genetic variants Biomarkers ECG and imaging

CAVEATS

Most studies assessed a 
cardiomyopathy endpoint
Key criteria: rigorous analytical 
flow; confirmation across different 
cohorts; functional validation

Mostly assessed for surrogate 
imaging endpoints (GLS, LVEF) 
Key criteria: objectivity, 
reproducibility, defined normal 
ranges; strong causal association 
with CTR-CVT

Assessed for various endpoints 
(clinical events vs surrogate 
imaging endpoints)
Often retrospective design
Key criteria: objectivity, 
reproducibility, normal ranges

PROS

One-timepoint, lifelong 
information
Cheap and easy (single gene seq, 
gene panel seq) 

Cheap and easy, even when 
assessed at multiple timepoints

Exploitation of data collected 
within clinical practice

CONS

Costly and difficult to interpret 
(whole-exome seq, whole-genome 
seq)
Evolving knowledge about P/LP 
rare genetic variants
Implications of positive testing

Predictive performance may vary 
over time

Reliance on specialist- or AI-
guided assessment
Ethical and/or practical concerns 
to perform additional imaging 
exams in cancer patients



2. (Circulating) biomarkers



cancer treatment-related 
cardiac dysfunction

increased (or decreased) 
concentrations 
of biomarker X

change in the 
concentrations 
of biomarker X



o 78 patients with HER2-positive breast cancer receiving anthracycline and cyclophosphamide followed by taxanes and trastuzumab
o 23 (24%) patients experienced 39 cardiotoxicity events, defined as a reduction in LVEF of ≥5% to <55% with HF symptoms or an 

asymptomatic reduction of LVEF of ≥10% to <55%

risk of cardiotoxicity at the subsequent 3-month visit 

▴75th percentile 

■ 90th percentile 
● median

Putt M et al. Clin Chem. 2015;61:1164-72



Biomarkers of cardiac injury

 Cardiac injury does not always entail cardiac dysfunction



Cardiac CARE trial
o Patients with breast cancer or non-Hodgkin lymphoma receiving anthracycline (cumulative epirubicin-equivalent dose <300 mg/m2)
o CMR before and 6 months after completing chemotherapy
o hs-cTnI before each chemotherapy cycle and at 2, 4, and 6 months following treatment completion

Loganath K et al. JACC CardioOncol. 2025;7:725-35



Biomarkers of pathways related to CTR-CVT

 Known or at least plausible pathophysiology for biomarker release/production, clear link with CTR-CVT
To which extent is the candidate biomarker released by non-CV tissues? 
To which extent is it released in response to triggers other than CTR-CVT?

 Consider the presence of the tumor and the effects of treatments on it

Mueller C et al. Eur Heart J. 2023;44:301-3; Pudil R et al. Eur J Heart Fail. 2020;22:1966-83

Biomarkers of cardiac injury

 Cardiac injury does not always entail cardiac dysfunction
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o 48 patients with breast cancer or lymphoma 
receiving anthracycline

o median age 48.0 (39.8-57.5) years old, 25% male

baseline

3 months
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3. Imaging



Opportunistic use of imaging data to 
stratify the risk of CTR-CVT

 ECG (!)
 18F-FDG PET/CT
 CT myocardial extracellular volume
 …



Oikonomou EK et al. 

Circ Cardiovasc Qual Outcomes. 2025;18:e011504
CTRCD = LVEF <50%, cardiomyopathy, or HF
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4. Artificial intelligence!



 It all starts with a vast amount of labelled data
→ need for harmonized, interinstitutional datasets

Steps taken by the ESC Council of Cardio-Oncology :
- Section on Omics of the document Quality standards for 

preclinical research in cardio-oncology
- Document on Minimum Cardio-oncology Dataset
- Observational Study of Cardio-oncology cARe (OSCAR)

AI-enhanced risk models

CAVEATS
The quality of input data is critical
Key criteria: rigorous analytical flow; 
confirmation across different cohorts

PROS
Most comprehensive approach
Operator independent
Self-improving

CONS
Limited accessibility 
Costs
Environmental concerns



closer surveillance??
lower thresholds for starting CV medications??

current risk 
stratification

clear-cut distinction 
between risk and no-risk

improved risk 
stratification



 2 days of science, networking and 
intense exchanges 

 Submit your abstract by 29 January

 Submit your clinical case by 5 February


