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Acute Cardiotoxicity
OUTLINE



Definition of Cardiotoxicity



Definition of Cardiotoxicity

Temporal classification



Cardiotoxicity in Oncology



Focus on heart failure and myocardial dysfunction

Cardiotoxicity in Oncology



Cardiotoxicity of Anthracyclines

BREAST



ACUTE (during or a few hours after the 

infusion, within 2 weeks)

Cardiotoxicity of Anthracyclines

EARLY (within one year of starting 

treatment)

• It is manifested as progressive 

congestive heart failure and often 

refractory to treatment, with high 

mortality.

• Rare (in less than 1% of patients)

• Usually these effects do not predict the 

subsequent development of 

cardiotoxicity delayed, rarely are of 

clinical importance and generally not 
are a valid reason to stop treatment 

with Anthracyclines (slow down the 

rate of infusion).

• It presents with arhythmias (sinus 
tachycardia, less frequently 

tachyarrhythmias including premature 

ventricular contractions, ventricular 

tachycardia and bradycardia) and / 

or electrocardiogram (ECG) 

abnormalities such as non-specific 

alterations of ST-T waves. 

• Transient reduction of myocardial 

contractility. 

• The most common form (98%, study 
by Cardinale et al.)

• It occurs more frequently with a 

reduction in the LVEF, mostly 
asymptomatic

• It is often irreversible, even if, in 
patients treated early, LVEF 

recovery can be achieved

LATE (over a year after treatment, often 

5-10 years)



Maximum cumulative dose 

Cardiotoxicity of Anthracyclines
RISK FACTORS

 65 yrs older

 Hypertension (Hypertensive cardiomyopathy)

 Other risk factors (high BMI, smoke, diabetes, dyslipidemia)

 Previous chest radiotherapy

 Cumulative dose





Cardiotoxicity of New Anthracyclines

MYOCET ®

(NON pegylated liposomal anthracyclines)

CAELYX ®

(pegylated liposomal anthracyclines)

• A meta-analysis showed a lower rate 

statistically significant for both clinical (RR 

= 0.20; p = 0.02) and subclinical heart 

failure (RR = 0.38, p <0.0001) in patients 

treated with Myocet compared to those 

treated with conventional doxorubicin. 

• The reduced risk of cardiotoxicity was also 

demonstrated in a retrospective analysis, in 

patients who had received previous 

adjuvant treatment with doxorubicin (log 

rank P = 0.001, Hazard Ratio = 5.42).

• Transient  ECG alterations (such as T 

alterations, S-T elevation and benign 

arrhythmias) are not considered for 

interruption of Caelyx therapy. 

• QRS complex reduction is considered the 

sign more indicative of cardiac toxicity.



Cardiotoxicity of New Anthracyclines



Cardiotoxicity of anti-HER2 agents

Trastuzumab



Cardiotoxicity of anti-HER2 agents
MECHANISMS

- Inhibition of the NR-1 / ErbB signaling pathway

- Alteration of the balance of the apoptotic 

pathway of BCL

- Angiotensin II overexpression



Cardiotoxicity of Trastuzumab
CLINICAL DATA in METASTATIC, ADJUVANT and NEOADJUVANT SETTING 



Belmonte F et al. Am J Physiol Heart Circ Physiol 2015;309:H1271–80.

Cardiotoxicity of Trastuzumab



Concomitant use of Anthracyclines and Trastuzumab is not 

recommended (sequential regimen preferred)

Cardiotoxicity of Trastuzumab
ADVICES IN ANTHRACYCLINES USE

Trastuzumab could remain in circulation up to 7 months after 

interruption. Patients who receive anthracycline after Trastuzumab may 

be at greater risk for cardiac dysfunction 

(AC/EC -> Taxane+Trast preferred vs Taxane+Trast -> AC/EC)

If possible, anthracyclines treatment must be avoid for up to 7 months 

after stopping Trastuzumab; if Anthracyclines  are used after 

trastuzumab treatment, patient’s cardiac function must be closely 

monitored.



• Previous administration of Anthracycline with a high cumulative 
dose 

• Concomitant use of anthracycline or short washout period 
between anthracycline and Trastuzumab

• Ejection fraction reduced to basal evaluation

• > 65yr older

• Elevated BMI

• Diabetes mellitus

• Renal failure

• Hypertension

• Black race

• History of cardiovascular diseases

Cardiotoxicity of other anti HER2-agents
RISK FACTORS



Cardiotoxicity of 

Anthracyclines & Trastuzumab
CLINICAL MANAGEMENT



Cardiotoxicity of other anti HER2-agents
CLINICAL DATA 



Cardiotoxicity of CDK4/6 Inhibitors
Palbociclib, Ribociclib and Abemaciclib

are used in combination with hormone therapy  in hormone 
receptor-positive, HER2-negative metastatic breast cancers.



• Ribociclib, but not Palbociclib, could act by down-regulating the expression of 

KCNH2 (encoding for potassium channel hERG) and up-regulating SCN5A and 

SNTA1 (encoding for sodium channels Nav1.5 and syntrophin-α1, respectively), 

three genes associated with long QT syndrome. 

• Consistent with the cardiotoxicity induced by Ribociclib, its IC50 (hERG)/free 

concentration (Cmax free) ratio is closer to the safety threshold than that of 

Palbociclib. 

Cardiotoxicity of CDK4/6 Inhibitors



Cardiotoxicity of CDK4/6 Inhibitors



Cardiotoxicity of Fluoropirimidine
5-FLUOROURACILE and CAPECITABINE

MECHANISMS



Cardiotoxicity of Fluoropirimidine
RISK FACTORS



STRATEGIES TO REDUCE THE RISK OF CARDIOTOXICITY:

Reduction of fluoropyrimidine dose

Bolo infusion vs continuous infusion regimen

Prescribe or enhance cardiological therapy

(nitrates, calcium antagonists, ranolazine)  

Cardiotoxicity of Fluoropirimidine

Early onset (12-24-36 h after infusion initiation)

High risk of recurrence at drug re-administering 

(careful patients risk-benefit analysis)

In patients at high risk of ischemic heart disease, it is recommended: correction of 

risk factors, pre-treatment cardiac evaluation (Holter ECG, ergonomic stress test, 

coronarography). In the event of significant coronary disease, it is recommended to 

proceed with PCI stenting, double anti-aggregation and statin before starting the 

chemotherapy treatment.



Cardiotoxicity of anti VEGF

Modified by Small et al_Canadian J of Cardiology 2014

Apoptosis

Angiogenesis inhibition

Prostaglandine and NO production



Cancer Reference CT regimens Patients Hypertension

All Grades Grade 3/4

mCRC Hurwitz et al IFL

IFL + BV 5 mg/kg

397

393

8,3

22,4

2,3

8,3

Hurwitz et al Placebo + IFL

5FU + leucovorin + BV 5 

mg/kg

98

10

14,3

33,9

3,1

18,3

Van Cutsem et 

al

FOLFIRI

FOLFIRI + aflibercept

614

612

10,7

41,4

1,5

19,3

Grothey et al BSC

Regorafenib 160 mg daily

255

505

6

28

1

7

mRCC Escudier et al Placebo + INFα

BV 10 mg/kg + INFα

322

327

9

26

<1

3

NSCLC Sandler et al CBBD + Paclitaxel

CBBD + Paclitaxel + BV 15 

mg/kg

444

444

NA

NA

0,7

7

mGC Fuchs et al Placebo

Ramucirumab

117

238

8

16

3

8

Wilke et al Paclitaxel

Paclitaxel + Ramucirumab

335

330

4

24

2

14

Hypertension of anti VEGF



Cancer Reference CT regimens Patients Hypertension

All Grades Grade 3/4

mBC Miller et al Paclitaxel

Paclitaxel + BV

346

365

NA

NA

0

14,8

mRCC Motzer et al INFα

Sunitinib, 50 mg/d (4w on, 2 w off)

360

375

1

24

1

8

Escudier et al Placebo

Sorafenib, 400 mg twice daily

452

451

2

17

<1

4

Motzer et al Sunitinib, 50 mg/d (4w on, 2 w off)

Pazopanib 800 mg daily

553

557

41

46

15

15

Hutson et al Sorafenib, 400 mg twice daily

Axitinib, 5 mg twice daily

96

192

29

49

1

13

GIST Demetri et al Placebo

Sunitinib, 50 mg/d (4w on, 2 w off)

105

207

4

11

0

3

Demetri et al BSC

Regorafenib 160 mg daily

66

133

16,7

48,5

3

23,5

HCC Llovet et al Placebo

Sorafenib, 400 mg twice daily

297

302

2

5

1

2

Hypertension of anti VEGF



Hypertension of anti VEGF

Hanmvik et al_Cancer 2015

• Frequently observed (nearly 40%)

• Early onset 

• Dose-related 

• Reversible when treatment is 
stopped

RISK FACTORS

• Prior hypertension or other

cardiovascular diseases

• > 60-65 years

• Nephropathy

• BMI, diabetes mellitus, 

dyslipidemia, smoking

CLINICAL MANAGEMENT

• Blood pressure ≤ 140/90 mmHg

• Patients cardiovascular risk analysis before 

starting treatment 

• Home monitoring of AP (weekly during the 

first month, then every 2-3 weeks

• Educating / informing the patient, family 

members and attending physician

• Immediate management of the pressure 

increase to limit complications (ACE 

inhibitors and angiotensin II receptor 

blockers -ARBs)



HYPERTENSION

• 42,1%  vs  14% in control-arms

• Hypertension G3 – 4:  0,4%-17,9%  

• Hypertension G4 : 1,0%  vs  0,2% in control-arms

ARTERIAL THROMBOEMBOLISM

• 3,8% vs 2,1% in control-arms (11% vs 5,8% in AVF2192g trial )  

VENOUS THROMBOEMBOLISM

• 2,8% - 17,3%  vs 3,2%-15,6% in control-arms, 

• 7,8% Grade G3-5 vs 4,9% in control-arms

CHRONIC HEART FAILURE (CHF) / CARDIOMIOPATHY

• Few safety data in high risk population (CHF NYHA II-IV patients excluded from RCT)

• 3,5%  vs 0,9% in control-arms in AVF2119g trial

• Predominantly patients with previous RT-chest irradiation and/or Anthracyclines exposure

Cardiotoxicity of anti VEGF
FOCUS ON BEVACIZUMAB



Cardiotoxicity of

Immuno Checkpoint Inhibitors (ICIs)



Cardiotoxicity of

Immuno Checkpoint Inhibitors (ICIs)



Cardiotoxicity of ICIs

Lyon AR et al. Lancet Oncol 2018; 19: e447–58



Cardiotoxicity of ICIs

CLINICAL MANAGEMENT of 

IMMUNO-RELATED ADVERSE EVENTS (ir-AEs)



Terapie antitumorali: tossicità cardiovascolari acute
CONCLUSIONI



Terapie antitumorali: tossicità cardiovascolari acute

CONCLUSIONI



Grazie per l’attenzione


