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Abstract

Background

Advancements in the chemotherapeutic treatment of cancer have led to a significant
improvement in patient survival rates. However, the extensive utilization of these treatments
has brought to light a range of associated side effects, particularly cardiotoxicity induced by
anthracyclines and trastuzumab, which are commonly used in the treatment of breast cancer.
Global Longitudinal Strain (GLS), assessed via speckle-tracking echocardiography, has
emerged as an earlier indicator of subclinical cardiac injury compared to left ventricular ejection

fraction (LVEF).
Research Aim

This study aims to demonstrate the ability of Global Longitudinal Strain (GLS) to detect early
cardiotoxicity induced by anticancer agents (specifically anthracyclines and trastuzumab), to

improve clinical outcomes by minimizing drug—induced morbidity and mortality.
Methods

A prospective cohort study was conducted on 54 female patients diagnosed with breast cancer
who fulfilled the predefined inclusion criteria. Clinical history and physical examination were
performed for all participants. Transthoracic echocardiography was carried out at three time
points: before the initiation of chemotherapy (T0), three months after starting treatment (T1),
and six months following treatment initiation (T2). Data were systematically collected using a
standardized case report form and analyzed using appropriate statistical software to extract

meaningful results.
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Results

54 female patients included in the study with a mean age of 56.2 + 8.1 years. The incidence
of cardiotoxicity was approximately 11.1% (6 patients). Patients who developed cardiotoxicity
were observed to have a higher mean age compared to those without cardiotoxicity. Moreover,
the prevalence of smoking and arterial hypertension was notably higher among patients who
experienced cardiotoxicity. The mean left ventricular ejection fraction (LVEF) prior to initiating
treatment was 64.1 + 3.9%. A decrease in left ventricular global longitudinal strain (LV GLS)
three months after starting anthracycline therapy was found to be an important and independent
early predictor of cardiotoxicity. A cutoff value for LV GLS reduction was identified: an absolute
value of (-16.9) % or a relative decline of (-13.43) % from baseline, both serving as early

indicators for predicting the development of cardiotoxicity.
Conclusions

Three months after initiating anthracycline—based therapy (with or without trastuzumab) appears
to be the optimal time point for measuring LV GLS. A reduction in LV GLS serves as an early
predictor of cardiotoxicity—preceding declines in ejection fraction and the onset of clinical
symptoms—highlighting its value as a routine assessment in patients receiving potentially
cardiotoxic agents. The higher prevalence of arterial hypertension and smoking among patients
who developed cardiotoxicity underscores the importance of long—term lifestyle modification in

cancer survivors.

Keywords: Breast Cancer; Chemotherapy; Anthracycline; Trastuzumab; Cardiotoxicity; Global

Longitudinal Strain (GLS).
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