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 Anthracyclines: cardiotoxicity

JAMA 1991;266(12):1672–7.
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 Doxorubicin-induced CHF was 0.14% with 

total doses less than 400 mg/m2 body 

surface-area, whereas the incidence 

increased to 7% at a dose of 550 mg/m2 

and to 18% at a dose of 700 mg/m2

6

Am Heart J 1981; 102: 709 – 718.



 Trastuzumab: anti- HER2 Ab

 Trastuzumab alone : cardiac dysfunction 

3% to 7%

 Combined with anthracyclines: increased 

the overall incidence of cardiac 

dysfunction to 27%
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 TKI

 Sunitinib

 Imatinib

Lapatinib



Purpose

 Dexrazoxane, ACE inhibitors, statins and beta 
blockers may prevent cardiotoxicity in animal model.

 To determine the role of cardioprotective agents in 
primary prevention of chemotherapy-related 
cardiotoxicity

Eur J Cancer 2013 ; 49: 2900– 2909 
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Inclusion criteria

 Observational trials :propensity matching 
process

 Prophylaxis was administered prior to 
initiation of chemotherapy

Eur J Cancer 2013 ; 49: 2900– 2909 



Exclusion criteria

 patients with known ischaemic heart disease, 

 previous chemotherapy-related heart failure

 cardiac dysfunction, EF < 50% 

 multiple organ failure.
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Outcome

 The primary outcome of interest was drop in 
EF from baseline, the development of heart 
failure or both
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Result
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 12 randomised controlled trials (n=1496) and 
two observational trials (n=516)

 Mean follow up

 86.5 weeks for randomised controlled trials 

 136 weeks for observational trials 

 Prophylactic agent

 Dextrazoxane : 7

 Beta blocker :3

 ACEi: 2

 Statin: 2
18
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SMN

Unfortunately



 European Medicines Agency (EMA) 
announced that they will restrict the use of 
dexrazoxane injection to adult patients with 
advanced or metastatic breast cancer who 
have already received a certain amount of the 
anthracyclines doxorubicin (300 mg/m2) or 
epirubicin (540 mg/m2).

 Dexrazoxane is not approved in the United 
States for use in pediatric patients. 

FDA Statement on Dexrazoxane
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Study Agents Administration Duration

Kalay et al. Carvedilol 12.5mg Once Daily 6 months

Bosch et al. Carvedilol + 
Enalapril

Enalapril
2.5mg twice daily
=> 5mg and 10 
mg twice daily
Carvedilol:
6.25 mg twice 
daily, =>12.5 mg 
and 25 mg twice 
daily

6 months

Acar et al. Atorvastatin 40mg daily 6 months

Cardinale et al. Enalapril 2.5 mg once daily 
=> 20 mg once 
daily

12months

Nakamae et al. valsartan 1 wk
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 A modest evidence base to guide prophylactic 
strategies to reduce the burden of 
cardiotoxicity during survivorship.

 Angiotensin antagonists, statins, b-blockers, 
dexrazoxane.

 Reltive risk: 32%

27
J Clin Oncol. 2007; 25:493-500.



Mechanisms of cardiotoxicity

 Anathracycline

 Oxidative damage, reactive oxygen species (ROS)

 DNA damage

 Accumulation of tumor suppressor protein
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Mechanisms of cardiotoxicity

 Trastuzumab

 HER2 signaling : development of the embryonic 
heart and in maintaining postnatal cardiac 
function

 Activation of HER2/HER4 receptor

 antibody-dependent cell cytotoxicity
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 Dexrazoxane

 An inhibitor of topoisomerase II β and intracellular 
iron chelator

 Prevents toxic radical injury

 increases hypoxia-inducible transcriptional factors

 Statin

 Reduces oxidative stress,  cellular inflammation, 
myocyte apoptosis, cytokine release
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 ACEi and Beta blocker

 first-line therapy for congestive heart failure

 Inhibit the mitogenic factor and supress epidermal 
growth factor through angiotensin 2 receptor 
type- 1

 Antioxidant effects
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Early therapy ?

 Early therapy

 Detection of cardiotoxicity

 Echocardiogram

 Troponin I (>0.4 ng/ml)

 Intensive and frequent screening

 Delayed diagnosis and treatment: no complete 
recovery of LVEF was observed after 6 months

 Delayed cardiotoxicity
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Limitation
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 Study design

 No mentioning mortality

 One study has low risk ratio

 One study compare cimbined the ACEi with beta 
blocker against placebo

 Incomplete information regarding baseline 
characteristics

 Small number of patient with short follow up time



 Non-randomised trial

 Difficult to know whether use of concomitant 
treatment

 A variety of oncological condition with 
different chemotherapeutic agents. 



Conclusion
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 Cardioprotective agents, used pre-
chemotherapy, can prevent clinical heart 
failure and chemotherapy-related 
cardiotoxicity.
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