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Before treatment T2 signal(mean 47 ms)

77-yo man with esophageal melanoma before and after treatment with ipilimumab-nivolumab immunotherapy



77-yo man with esophageal melanoma before and after treatment with ipilimumab-nivolumab immunotherapy

Before treatment

After treatment(3 months) T2 signal(mean 60 ms)

T2 signal(mean 47 ms)



Cardiotoxic effects of anticancer therapyESMO consensus recommendations 2020

Curigliano G et al. Management of cardiac disease in cancer patients throughout oncological treatment: ESMO consensus recommendations. Ann Oncol. 2020

Baseline risk of cardiotoxicity Treatment of identified CV risk factors

Collaborative approach Monitoring of CV safety
General principles

Baseline CV profile and risk factorsPre-existing CVDType and dose of cancer therapy



Cancer and cardiovascular diseaseDefinition of cardiotoxicity/cancer therapy-related cardiac dysfunction (CTRCD)

Čelutkienė J et al. Role of cardiovascular imaging in cancer patients receiving cardiotoxic therapies: a position statement on behalf of the Heart Failure Association (HFA), the European Association of Cardiovascular Imaging(EACVI) and the Cardio-Oncology Council of the European Society of Cardiology (ESC). Eur J Heart Fail. 2020



Cardiotoxic effects of anticancer therapyWhere we are: Role of LVEF
Guidelines flowchart for patients undergoingpotentially cardiotoxic anticancer therapy1
à Pivotal role of left ventricle ejection fraction(LVEF)à A treatment-emergent reduced LVEFidentifies patients at higher risk fordeveloping HF after anthracyclinetreatment2

1. Curigliano G et al. Management of cardiac disease in cancer patients throughout oncological treatment: ESMO consensus recommendations. Ann Oncol. 20202. Nousiainen T et al. Early decline in left ventricular ejection fraction predicts doxorubicin cardiotoxicity in lymphoma patients. Br J Cancer. 2002



Cardiotoxic effects of anticancer therapyRole of left ventricle ejection fraction
Guidelines flowchart for patients undergoingpotentially cardiotoxic anticancer therapy1
à Pivotal role of left ventricle ejection fraction(LVEF)à A treatment-emergent reduced LVEFidentifies patients at higher risk fordeveloping HF after anthracyclinetreatment2

Limitations:
- a normal LVEF does not excludesignificant myocardial dysfunction
- physiological temporal and operatorvariability in serial measurement ofLVEF (reported to be approximately10%)

Changes in LVEF

Intra/interobservervariability

Cardiotoxicity
Changes inloading conditions

1. Curigliano G et al. Management of cardiac disease in cancer patients throughout oncological treatment: ESMO consensus recommendations. Ann Oncol. 20202. Nousiainen T et al. Early decline in left ventricular ejection fraction predicts doxorubicin cardiotoxicity in lymphoma patients. Br J Cancer. 2002



Three months of anthracycline therapy:What happens?
First CMR: Feb 07, 2022

LV EDV = 174 ml; LV EF = 62%LV mass = 123 gRV EDV = 186 ml; RV EF = 54 %
Native T1 = 981 msecECV = 28%Native T2 = 47 msec

LV EDV = 278 ml ; LV EF = 21%LV mass = 155 gRV EDV = 236 ml; RVEF = 27 %
Native T1 = 1086 msecECV = 42%Native T2 = 57 msec

Second CMR: May 11, 2022



Monitoring of cardiovascular safetyESMO consensus recommendations 2020: left ventricular ejection fraction

Walker J et al. Role of three-dimensional echocardiography in breast cancer: comparison with two-dimensional echocardiography, multiple-gated acquisition scans, and cardiac magnetic resonance imaging. JClin Oncol. 2010

Comparison of left ventricular ejectionfraction of:- 2D transthoracic echocardiographyversus- cardiac magnetic resonanceimaging (CMR)



Monitoring of cardiovascular safetyESMO consensus recommendations 2020: left ventricular ejection fraction

Curigliano G et al. Management of cardiac disease in cancer patients throughout oncological treatment: ESMO consensus recommendations. Ann Oncol. 2020

3D echocardiography and Cardiac Magnetic Resonance CMR superior accuracy andreproducibility compared with 2D echocardiography



Monitoring of cardiovascular safetyImportance of early detection of subclinical cardiotoxicity

Teske AJ et al. Cardio-oncology: an overview on outpatient management and future developments. Neth Heart J. 2018



Monitoring of cardiovascular safetyESMO consensus recommendations 2020:myocardial deformation imaging / GLS

Curigliano G et al. Management of cardiac disease in cancer patients throughout oncological treatment: ESMO consensus recommendations. Ann Oncol. 2020



Monitoring of cardiovascular safetyESMO consensus recommendations 2020: myocardial deformation imaging

Curigliano G et al. Management of cardiac disease in cancer patients throughout oncological treatment: ESMO consensus recommendations. Ann Oncol. 2020



Systole – radial strain

Diastole – radial strain

Myocardial deformation imaging: possible insight from CMRFrom “global” to regional and segmental strain



Adverse Cardiovascular Effects Related to Cancer Treatment: CMR features

Jordan JH et al: JACC: Cardiovascular Imaging Volume 11, Issue 8, August 2018



Galán-Arriola C et al. Serial Magnetic Resonance Imaging to Identify Early Stages of Anthracycline-Induced Cardiotoxicity. J Am Coll Cardiol. 2019



Galán-Arriola C et al. Serial Magnetic Resonance Imaging to Identify Early Stages of Anthracycline-Induced Cardiotoxicity. J Am Coll Cardiol. 2019



T2 mapping earliest marker of anthracycline-induced cardiotoxicity

Galán-Arriola C et al. Serial Magnetic Resonance Imaging to Identify Early Stages of Anthracycline-Induced Cardiotoxicity. J Am Coll Cardiol. 2019



Galán-Arriola C et al. Serial Magnetic Resonance Imaging to Identify Early Stages of Anthracycline-Induced Cardiotoxicity. J Am Coll Cardiol. 2019Galán-Arriola C et al. Serial Magnetic Resonance Imaging to Identify Early Stages of Anthracycline-Induced Cardiotoxicity. J Am Coll Cardiol. 2019



«Early decrease ofT1 times 48 h afterfirst treatment withanthracyclines canpredict thedevelopment of sub-sequent aCMP aftercompletion ofchemotherapy.”



Monitoring of cardiovascular safetyCardiac Magnetic Resonance in Anthracycline chemotherapy

O'Quinn R et al. Cardiac Magnetic Resonance in Cardio-Oncology: Advantages, Importance of Expediency, and Considerations to Navigate Pre-Authorization. JACC CardioOncol. 2021

LVEF evaluation at baseline- complex pre-existing heart diseases- poor acoustic windows
clarify the etiology of aworsening in strain(strain can be pre- and afterloaddependent)

Detect asymptomatic RV dysfunction EARLY DIAGNOSIS OF MYOCARDIALINFLAMMATION / INJURYT2  T1 and ECV  LVEF

CMR possible indicationsin Anthracycline therapy



Monitoring of cardiovascular safetyCardiac Magnetic Resonance with Immune Checkpoint Inhibitors

CMR is the gold standard noninvasive test for thediagnosis of myocarditisUpdated Lake Louise criteria

Myocarditis in the Setting of Cancer Therapeutics Circulation Volume 140, Issue 1, 2 July 2019; Pages 80-91



Zhang L et al. Cardiovascular magnetic resonance in immune checkpoint inhibitor-associated myocarditis. Eur Heart J 2020

Conclusions ROLE OF MAPPING!!!- caution if using an LGE or qualitative T2-weighted STIR imaging-only approach to diagnose or exclude ICImyocarditis- CMR techniques such as T1 and T2 mapping offer improved diagnostic and prognostic value.



2022 ESC Guidelines on cardio-oncology Eur Heart J, ehac244

Recommended TTE and CMR parameters in the evaluation of patients with cancer.



ConclusionsFood for thought
Current indication for CMR is: poor acoustic window!
There are GAP in knowledge / unmet needs for CMR:we know that myocardial T1 and T2 values change very early after therapy administration.we do not know the prognostic value of these findings : very few data with late drop in LVEF orclinical outcome;we do not have data of therapeutic decisions based on changes in feature tracking or parametricmapping
ESC 2022 guidelines opened a new potential window for CMR application but the pathway is stillongoing….

Application of CMR in oncology is a field OPEN for research.



Follow-us!!!!

Humanitas University (Milan, Italy)
Cardiac Imaging AcademyDedicated training programs for residents

Email: marco.francone@hunimed.eu


