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Cardiotoxicityinducedby BC 
treatments

CaronJ, NohriaA. CurrRep Cancer2018



Cardiotoxicity definition

Modified from Bird and Swain, 2008 Clinical Cancer Research

NYHA

American College of 
Cardiology/American 

Heart Association

Clinical Toxicity 
Criteria version 2.0

Cardiac review and 
evaluation 
committee

-
Resting EF 50-40%; 
10-19% drop from 

baseline

Resting EF 39-20%; 
>20% drop from 

baseline

Resting EF <20%

EJECTION FRACTION DECREASE

LEFT VENTRICULAR SYSTOLIC DYSFUNCTION

Common 
Terminology Criteria 
for Adverse Events 

version 4.03
-

Symptomatic due to 
drop in EF responsive 

to intervention-

Refractory or poorly controlled 
due to drop in EF; intervention 

such as ventricular assist device, 
IV vasopressor support or heart 

transplant indicated

Any of: 1. Cardiomyopathy characterized by a decrease in LVEF globally or more severe in the septum
2. Signs and symptoms of HF

оΦ 5ŜŎƭƛƴŜ ƻŦ 9C җр҈ ǘƻ Ŧƛƴŀƭ ŜƧŜŎǘƛƻƴ ŦǊŀŎǘƛƻƴ ғ рр҈ ǿƛǘƘ ǎȅƳǇǘƻƳǎ ƻŦ ŎƻƴƎŜǎǘƛǾŜ IC
пΦ !ǎȅƳǇǘƻƳŀǘƛŎ ŘŜŎƭƛƴŜ ƻŦ [±9C җ мл҈ ǘƻ Ŧƛƴŀƭ ŜƧŜŎǘƛƻƴ ŦǊŀŎǘƛƻƴ ғ рр҈



Two types of treatment-related 
cardiac dysfunction

TYPE I: e.g. anthracyclines TYPE II: e.g. trastuzumab

Cellular death 

(damage starts with the first administration)

Cellular dysfunction

(mitochondrial and protein alterations)

Biopsy changes No typical anthracycline-like biopsy changes

Cumulative-dose related No cumulative-dose related

Time to presentation: weeks to decades Time to presentation: weeks

Nonreversible 

(myocyte death)

Predominantly reversible 

(myocyte dysfunction)

Risk factors: combination CT, RT, age, previous 

cardiac disease, hypertension

Risk factors: prior/concomitant anthracyclines, 

age, previous cardiac disease, obesity

Suter TM, Ewer MS, Eur Heart Journal 2013



Anthracycline-related TYPE I cardiotoxicity

Modified from Nebigil, 2018, Frontiers in Pharmacology



Trastuzumab-related TYPE II cardiotoxicity
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Signalling in cardiomyocytes through the HER2ςHER4 heterodimers 
is essential for development during embryogenesis and 
cardiomyocyte survival especially in situations of stress

modified from Force, 2007, Nature Reviews Cancer 



Anthracycline + Trastuzumab

Ewer, 2015, Nature Reviews Cardiology

ANTHRACYCLINE

TRASTUZUMAB

Trastuzumab interferes with cell repair



Å Prevalenceand risk factors

Å Strategiesto minimizecardiacrisk

ïCan we avoidanthracyclines?
ïDe-escalatedtrastuzumab-containingregimens
ïCardioprotection/biomarkers(nextpresentations)

Å What do guidelinessayon monitoring and baseline assessment

Cardiotoxicity from adjuvant anthracycline and 
trastuzumab for BC: Clinical considerations



Classificationof anthracycline-
inducedcardiotoxicity

Definition Incidence Timing Clinical manifestation

Acute <1% Immediatelyafter infusion Acute, transietdeclinein 
myocaridalcontractility

Early-onset
chronicprogressive

1.6-2.1% Duringor <1y from end of 
treatment

DilatedCMP

Late-onset
chronicprogressive

1.6%-5% >1y from the end of treatment 
(maybecomeclinicallyevident
10-20y from end of treatment)

DilatedCMP

Curigliano G, AnnOncol2012

Oldclassification(1990s), basedon retrospectivesmall studies



N tot=2625 cancer pts treated with 

anthracyclines

Prospective LVEF monitoring

Cardiac tox definition: reduction in 

LVEF >10 percentage points from 

baseline and <50%

N=226 pts (9%) had cardiac toxicity, 

98% within 1st year from end of CT

Circulation, 2015Cum Doxo dose 359±172 (tox) vs 299±144 (no tox) , p<0.001


