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Cardiotoxicity due to chemotherapy for breast cancer: The dark side
of the moon
Despite major advancements in breast cancer therapy, there
is a growing awareness of the potentially negative cardiac
effects of cancer treatment (1, 2). Indeed, the prevention and
management of heart disease in patients with cancer present
special challenges to the cardiologist, and even new oncologic
treatments may bear the potential for cardiotoxicity. In addition,
prolonged survival, as a result of improved cancer therapy,
allows persons to live long enough that cardiac toxicity can be
the main determinant of quality of life and life expectancy (3). In
such a scenario, it is crucial to set up long-standing cooperation
between oncologists and cardiologists for the optimal management of patients with cancer (4).
In this issue of the journal, Alıcı et al. (5) build upon such
room for fruitful multidisciplinary collaboration. Specifically, they
provide additional evidence to this field of research and practice
by evaluating the subclinical cardiotoxic effects of chemotherapy based on epirubicin, doxorubicin or trastuzumab, even when
given at lower than frankly cardiotoxic dosages (6-8). In addition,
they compare tissue Doppler imaging (TDI) with conventional
echocardiography for the assessment of left ventricular function
and thus inform us on the relative strengths and weaknesses of
both imaging modalities. In particular, they highlight that chemotherapy commonly affects, albeit subclinically, left ventricular
systolic and diastolic functions and that these effects are more
pronounced in patients who receive multiple or combination
chemotherapy regimens. Despite the fact that B mode and color
Doppler echocardiography are the mainstays in the diagnostic
and prognostic work-up of patients undergoing chemotherapy
(4), Alıcı et al. (5) also show that TDI provides more precise data
on early and late changes in left ventricular function. Finally,
parameters of diastolic function are also often changed early on
in patients receiving antineoplastic agents, and TDI is more
sensitive than conventional Doppler-echocardiography in evaluating diastolic function in such less-than-evident settings.
Given these findings and the remaining evidence base (1, 9),
it is clear that conventional echocardiography and TDI are going
to be of ever increasing importance in patients undergoing
potentially cardiotoxic chemotherapy. Yet, the routine monitoring
and assessment of cardiotoxicity may include several other
diagnostic tools to evaluate the impact of chemotherapy drugs
and radiotherapy on cardiac function, such as speckle tracking,
two-dimensional strain imaging, and three-dimensional

echocardiography, which may offer lower temporal and
observer variability for the early detection of cardiac damage (1).
Magnetic resonance imaging could also provide data on myocardial anatomy and hemodynamics, but it has not been applicable in large series for several reasons, including expense and
expertise (10).
While the optimal management of patients with or at risk for
cardiotoxicity is still debated, antiapoptotic agents or drugs with
established favorable pleiotropic effects are likely going to be
beneficial, at least when selectively used (11-13).
In conclusion, the established cardiotoxicity of several chemotherapy regimens has meant the birth of the new discipline of
cardioncology, with seminal works, such as the present one by
Alıcı et al. (5), key in improving our understanding, guiding us in
the optimal management of patients undergoing potentially cardiotoxic oncologic treatments.
Mariangela Peruzzi, Giovanni Palazzoni1,
Giuseppe Biondi-Zoccai, Marzia Lotrionte2
Department of Medico-Surgical Sciences and
Biotechnologies, Sapienza University of Rome, Latina-Italy
Division of 1Radiation Oncology and 2Heart Failure and
Cardiac Rehabilitation Unit Catholic, University of the Sacred
Heart, Rome-Italy

References
1.
2.

3.
4.
5.

6.

Mann DL, Krone RJ. Cardiac disease in cancer patients: an
overview. Prog Cardiovasc Dis 2010; 53: 80-7. [CrossRef]
Lotrionte M, Biondi-Zoccai G, Abbate A, Lanzetta G, D'Ascenzo F,
Malavasi V, et al. Review and meta-analysis of incidence and
clinical predictors of anthracycline cardiotoxicity. Am J Cardiol
2013; 112: 1980-4. [CrossRef]
Hong RA, Iimura T, Sumida KN, Eager RM. Cardio-oncology/oncocardiology. Clin Cardiol 2010; 33: 733-7. [CrossRef]
Villarraga HR, Herrmann J, Nkomo VT. Cardio-oncology: role of
echocardiography. Prog Cardiovasc Dis 2014; 57: 10-8. [CrossRef]
Alıcı H, Balakan O, Ercan S, Çakıcı M, Yavuz F, Davutoğlu V.
Evaluation of early subclinical cardiotoxicity of chemotherapy in
breast cancer. Anadolu Kardiyol Derg 2014 Apr 2. Epub ahead of
print. [CrossRef]
Lotrionte M, Palazzoni G, Natali R, Comerci G, Abbate A, Loperfido
F, et al. Assessment of left ventricular systolic dysfunction by
tissue Doppler imaging to detect subclinical cardiomyopathy early
after anthracycline therapy. Minerva Cardioangiol 2007; 55: 711-20.

Address for Correspondence: Giuseppe Biondi-Zoccai, MD, Department of Medico-Surgical
Sciences and Biotechnologies, Sapienza University of Rome, Corso della Repubblica 79, 04100 Latina-Italy
E-mail: giuseppe.biondizoccai@uniroma1.it
Accepted Date: 29.10.2014 Available Online Date: 25.12.2014
©Copyright 2015 by Turkish Society of Cardiology - Available online at www.anakarder.com
DOI:10.5152/akd.2014.14271

62
7.

Peruzzi et al.
Cardiotoxicity of chemotherapy for breast cancer

Lotrionte M, Palazzoni G, Abbate A, De Marco E, Mezzaroma E, Di
Persio S, et al. Cardiotoxicity of a non-pegylated liposomal
doxorubicin-based regimen versus an epirubicin-based regimen
for breast cancer: the LITE (Liposomal doxorubicin-Investigational
chemotherapy-Tissue Doppler imaging Evaluation) randomized
pilot study. Int J Cardiol 2013; 167: 1055-7. [CrossRef]
8. Lotrionte M, Cavarretta E, Abbate A, Mezzaroma E, De Marco E, Di
Persio S, et al. Temporal changes in standard and tissue Doppler imaging
echocardiographic parameters after anthracycline chemotherapy in
women with breast cancer. Am J Cardiol 2013; 112: 1005-12. [CrossRef]
9. Airoldi M, Amadori D, Barni S, Cinieri S, De Placido S, Di Leo A, et
al. Clinical activity and cardiac tolerability of non-pegylated
liposomal doxorubicin in breast cancer: a synthetic review.
Tumori 2011; 97: 690-2.
10. Ylänen K, Eerola A, Vettenranta K, Poutanen T. Three-dimensional
echocardiography and cardiac magnetic resonance imaging in

Anatolian J Cardiol 2015; 15: 61-2

the screening of long-term survivors of childhood cancer after
cardiotoxic therapy. Am J Cardiol 2014; 113: 1886-92. [CrossRef]
11. Seicean S, Seicean A, Alan N, Plana JC, Budd GT, Marwick TH.
Cardioprotective effect of β-adrenoceptor blockade in patients
with breast cancer undergoing chemotherapy: follow-up study of
heart failure. Circ Heart Fail 2013; 6: 420-6. [CrossRef]
12. Peruzzi M, De Luca L, Thomsen HS, Romagnoli E, D'Ascenzo F,
Mancone M, et al. A network meta-analysis on randomized trials
focusing on the preventive effect of statins on contrast-induced
nephropathy. Biomed Res Int 2014; 2014: 213239. [CrossRef]
13. Seicean S, Seicean A, Plana JC, Budd GT, Marwick TH. Effect of
statin therapy on the risk for incident heart failure in patients with
breast cancer receiving anthracycline chemotherapy: an
observational clinical cohort study. J Am Coll Cardiol 2012; 60:
2384-90. [CrossRef]

