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Echocardiographic Strain Analysis: Is it Vital to Rule out
Very Low Doses of Anthracyclines Related Cardiotoxicity?
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Editorial
New advances in oncology therapy increased cancer patient’s survival. However, those
patients are exposed to the damaging effects of anticancer treatment, especially chemotherapyrelated cardiotoxicity leading to heart failure which represents a significant cause of morbidity and
mortality [1-4]. Anthracyclines have a high efficacy in the treatment of solid tumors, including
breast cancer, however, they can cause irreversible cardiac damage and affect the prognosis of those
patients .Heart failure in the setting of anthracycline therapy has a 2-year mortality rate of up to
60% [1,3,4]. Thus, earlier and more sensitive parameters to identify patients at risk for future heart
failure are very important, once these patients may benefit from early medical intervention with
cardioprotective regimens. While many patients tolerate standard doses of chemotherapy without
long-term complications, cardiomyocytes damaging can occur after the first dose in other patients.
Therefore, early detection of cardiotoxicity and a cardioprotection therapy are fundamental and
cornerstones for the best prognosis of those patients [1-4].
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Left Ventricular Ejection Fraction (LVEF) is the recognized method to diagnose, follow and
monitor cardiotoxicity. However, it has shown low sensitivity, changing just in later phases when the
majority of the patients do not very appropriately respond to treatment [3]. Thus, it has worldwide
dramatically increased the interest in identifying early markers of cardiotoxicity that could predict
the subsequent decrease in LVEF and progression to Heart Failure (HF).
Subclinical cardiotoxicity can be detected by the analysis of myocardial deformations assessed
by 2-Dimensional Speckle Tracking Echocardiography (2DSTE), especially Global Longitudinal
Strain (2DGLS) [4-6]. In this sense, Sawaya et al. [1] in a prospective investigation comprising 81
patients, demonstrated that 2DGLS measured at the end of treatment (3 months after a cumulative
dose of 240 mg/m2 doxorubicin or 300 mg/m2 epirubicin) was the best predictor of subsequent
development of cardiotoxicity. In a similar study, Negishi et al. [2] followed up 81 women treated
with trastuzumab, 37 of whom received anthracyclines simultaneously (cumulative dose of 240 mg/
m2 of doxorubicin or 300 mg/m2 of epirubicin) and 2DGLS, evaluated after 6 months of treatment,
was the best predictor of cardiotoxicity. A relative fall greater than 11% from its baseline value had a
sensitivity of 65% and a specificity of 94% to identify patients with subsequent left ventricular systolic
dysfunction. A systematic review involving 1,504 patients during or after the end of chemotherapy
demonstrated the important value of analyzing myocardial deformation using 2DSTE in the early
recognition of cardiotoxicity. The best parameter for this evaluation was the 2DGLS, with a reduction
of 10% to 15% in relation to its pre-chemotherapy value being the best predictor of cardiotoxicity
[6]. Thus, recent international guidelines suggest that the relative percentage reduction of 2DGLS
>15% from baseline is very likely to be abnormal [3,4].
Currently it is possible to study myocardial mechanics employing 3D technology (3DSTE).
3DSTE enables myocardial deformation quantification offering the advantage of a complete analysis
of the left ventricle from a single rendered volumetric data (from a single and same heart beat,
under the same loading conditions), presenting the potential to overcome intrinsic limitations of
2DSTE (foreshortening of left ventricle and geometrical assumptions) [5]. 3DSTE may be employed
to study longitudinal, radial or circumferential myocardial fibers (as with 2DSTE) or a combination
of those fibers in different spatial distributions (area strain, area tracking). Thus, 3DSTE myocardial
analysis enables a higher proximity to the cardiac anatomy and demonstrates many similar results to
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Figure 1: Patient with breast cancer undergoing chemotherapy. In A, B: baseline evaluation showing LVEF of 70% and 3DAS of 44%. In C, D: early revaluation,
after low dose of anthracycline (120 mg/m2), showing LVEF of 63% and 3DAS of 35%. In E: revaluation 6 months after the end of chemotherapy, showing an LVEF
of 50%. Note that after low dose of anthracycline (120 mg/m2), although LVEF did not changed, 3DAS dropped significantly. Also, 6 months later, LVEF dropped
significantly. Thus, 3DAS can represent an earlier marker of cardiotoxicity.
LVEF: Left Ventricular Ejection Fraction; 3DAS: area strain calculated by Three-Dimensional Speckle Tracking

to a lower dose of anthracycline.

cardiac magnetic resonance, being more consistent when compared
to 2DSTE analysis in different clinical conditions. However it has not
been much studied in cardiomyopathy associated with chemotherapy
scenarios.

In a recent study involving 86 patients with non-Hodgkin's
lymphoma, Hodgkin's disease and acute leukemia, 2DGLS was
evaluated after cumulative dosage of 150 mg/m2 of doxorubicin and
was a predictor of cardiotoxicity in the 6 patients (7%) who had a fall
in LVEF after one year of the cancer treatment [9].

Miyoshi et al. [6] evaluated the left ventricular mechanics
through 2DSTE and 3DSTE in 55 patients with preserved LVEF after
chemotherapy treatment with anthracyclines and observed that the
3D Area Strain (3DAS) and 3D Circumferential Strain (3DCS) were
the most altered parameters compared to a control group. In this
study, AS3D was independently associated with the cumulative dose
of anthracycline. However, there was no assessment of patients at
baseline (before chemotherapy), limiting the analysis of the method
as an early marker of cardiotoxicity. Santoro et al. [7] evaluated 100
patients with breast cancer undergoing treatment with anthracyclines
and demonstrated potential superiority of 3DSTE in relation to
other echocardiographic parameters in the subclinical diagnosis of
cardiotoxicity, with a greater effect observed in 3DCS and 3DAS.
However, these patients were evaluated after a higher cumulative
dose of anthracycline (mean of 505 mg/m2 of epirubicin). Other
recent study, Song et al. [8] evaluated 89 patients with lymphoma and
demonstrated potential superiority of 3DSTE over 2DSTE in the early
identification of cardiotoxicity, however, changes were observed after
a mean cumulative dose of 263 mg/m2 of epirubicin.

Piveta et al. [10] evaluated patients with breast cancer at 3 clinical
moments: Baseline and after cumulative doses of 120 mg/m2 and 240
mg/m2 of anthracyclines. LVEF, 3DSTE, 2DSTE and ultrasensitive
troponin I were evaluated. The only parameters that changed very
early, after exposure to low dose anthracycline (120 mg/m2) were
3DCS and 3DAS. These findings using 3DSTE are unprecedented and
promising, suggesting that these parameters could represent earlier
markers of myocardial injury induced by anthracyclines (Figure 1).
Thus, the assessment of ventricular mechanics with
echocardiographic speckle tracking, especially three-dimensional
technique, at an earlier time, after very low doses of anthracyclines,
may be important and of vital clinical value. We hypothesize that
this technique could provide additive information to clinical risk
stratification and identify a subset of patients at higher risk for future
development of heart failure. In this sense, it could be decisive for the
introduction of cardioprotection at earlier clinical time.
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