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Question

How much interest do you have in the treatment of 
cardiovascular complications of cancer patients?

1. High interest    2. Low interest     3. None

A small number of patients were involved.
Cancer patients have a short life expectancy.

It is an oncologist’s business, not the cardiologist’s.
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5-year survival rate: 1993 to 2008
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Cardiovascular complications of 
cancer therapy

• Heart failure (HF)
• Myocardial ischemia
• Hypertension
• Thromboembolism
• QT prolongation
• Bradycardia

Heart failure (HF)



Chemotherapy-induced HF
Definition

“Toxicity that affects the heart” (www.cancer.gov/dictionary/)

What exactly does cardiotoxicity mean?

1) Cardiomyopathy in terms of a reduction in LVEF, either global or more severe 
in the septum

2) Symptoms associated with HF
3) Signs associated with HF, such as S3 gallop, tachycardia, or both
4) Reduction in LVEF from baseline 

in the range of ≤ 5% to < 55% with signs or symptoms of HF
or

in the range of  ≥ 10% to < 55% without signs or  symptoms of  HF



Chemotherapy-induced HF
Incidence

Yeh ET. JACC. 2009



Chemotherapy-induced HF
Incidence

Acute Early-onset chronic 
progressive

Late-onset chronic 
progressive

< 1% 1.6% - 2.1% 1.6% - 5%

Immediately after 
infusion

During treatment or 
within 1st year after 
treatment

1 year after 
completion of 
treatment

Acute, transient 
decline in myocardial
contractility

DCMP DCMP

Usually reversible Progressive Progressive



• Free radical formation

• Apoptosis pathways

• Transcriptional changes in intracellular ATP production

• Down-regulation of mRNA expression for SR calcium 
ATP

• Depression in cardiac glutathione peroxidase activity

• Mitochondrial deoxyribonucleic acid damage

Chemotherapy-induced HF
Pathophysiology

Sawyer DB. Prog Cardiovasc Dis. 2010



Chemotherapy-induced HF 
Diagnosis

There is no universal consensus or guideline.

Symptoms
+

• Imaging techniques (echocardiography/multigated
acquisition scan)

• Endomyocardial biopsy

• Biochemical markers (troponins/natriuretic peptides)



Imaging techniques (serial assessment of LV EF)

• Beginning of anti-cancer therapy
• After administration of half the total cumulative dose
• Before every subsequent dose
• During follow-up
• After the end of treatment

Advantage Disadvantage
• The most commonly used techniques 

in clinical practice
• Data showing the reduced risk of 

developing clinically confirmed HF

• Cost-effectiveness
• Neither sensitive nor specific to detect

early cardiac toxicity after 
chemotherapy

Chemotherapy-induced HF 
Diagnosis



Imaging techniques (tissue Doppler imaging/strain/strain rate)

Subclinical systolic and diastolic myocardial abnormalities 
were present in asymptomatic breast cancer survivors up to 

6 years after standard chemotherapy.

Ho E. Heart. 2010

Chemotherapy-induced HF 
Diagnosis



Biochemical markers (cardiac troponins)

Dolci A. Am J Clin Pathol. 2010

Chemotherapy-induced HF 
Diagnosis



Biochemical markers (natriuretic peptides)

Dolci A. Am J Clin Pathol. 2010

Chemotherapy-induced HF 
Diagnosis



Cardiovascular events

Symptoms

X
Oncologist

Cardiologist



Anthracycline Tyrosine kinase inhibitor
Age Age
Preexisting cardiac disease Preexisting cardiac disease
Prior use of anthracycline Prior use of anthracycline
Cumulative dose related (> 300 mg/m2) Not cumulative dose related
Hypertension Obesity
Radiation therapy

Chemotherapy-induced HF 
Prevention

• Reduction of risk factors

• Addition of cardioprotectant
: dexrazoxane, erythropoietin, thrombopoietin, iloprost

• Early therapy with AECI in high risk and high dose 
chemotherapy-treated patients



Chemotherapy-induced HF 
Prevention

• Addition of cardioprotectant (dexrazoxane)

Conclusions
Dexrazoxane prevents or reduces cardiac injury, as reflected 
by elevations in troponin T, that is associated with the use of 
doxorubicin for childhood ALL without compromising the 
antileukemic efficacy of doxorubicin.



Chemotherapy-induced HF 
Prevention

• Early therapy with AECI in high risk and high dose chemotherapy-
treated patients

LVEF at baseline and during the 12-month follow-up in control subjects (left) and the ACEI group (right) in patient
s with ({square}) or without ({blacksquare}) persistent TnI increase

Cardinale D. Circulation. 2006



Chemotherapy-induced HF
Treatment

• There are no HF guidelines developed for cancer patients.

• There is no evidence whether current HF therapy according to 
current ACC/AHA guidelines shows similar long-term benefits 
in cancer patients with chemotherapy-induced HF.

• Nevertheless, there are some data supporting the use of ACEI 
or beta-blocker in patients with anthracycline-induced HF.



Chemotherapy-induced HF
Treatment

Cardinale D. JACC. 2010



• A number of anti-cancer agents used in contemporary 
oncology are associated with an increased risk of short-and 
long-term cardiac events.

• Complete resolution of chemotherapy (anthracycline)-induced 
cardiomyopathy does not usually occur.

• A treatment according to ACC/AHA guidelines should be 
initiated for a LVEF recovery and a reduction of cardiac events.

• There is a need for stronger collaboration between 
cardiologists and oncologists to improve the care of oncology 
patients receiving cardiotoxic therapy.

Chemotherapy-induced HF 
Conclusions



Thank You!


