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Editorial on the Research Topic 


Cardiotoxicity induced by radiotherapy and/or chemotherapy after cancer treatment



Introduction

It is our privilege to present 11 articles inthis Frontiers Oncology Research Topic on “cardiotoxicity induced by radiotherapy and/or chemotherapy after cancer treatment”. The therapeutic management of cancer has progressed over the last 10 years and has led to a significant increase in patient survival rates. Radiotherapy (RT) is classically applied in multiple fractions administered over several weeks to kill cancer while sparing normal tissue as much as possible. However, the corollary is the development of delayed toxicities that alter the quality of life of patients. Chemo- and/or RT-induced cardiovascular disease (CVD) is recognized as a worrisome side effect in patients with thoracic cancers.

This toxicity appears to be amplified if there are comorbidities as presented in the article by Banfill et al. that shows the effect of radiation dose on cardiac death after thoracic RT is different in patients with and without cardiac comorbidities. Therefore, CVD risk factors should be identified and managed in conjunction with RT for lung cancer. In the same context, Mirestean et al. describe the concerns that should be considered in breast cancer (BC) therapy. BC is the most common cancer in women worldwide, often treated with RT including whole breast irradiation (WBI). Recent data recommend the use of hypofractionation (HF)-WBI regardless of age or stage of disease. However, some studies reported an increased incidence of cardiac death with HF-WBI, particularly in patients with pre-existing cardiac risk factors at the time of treatment. There is also a need to develop multivariable radiobiologic models including histologic, molecular, and clinical parameters to identify risk groups and dosimetric tolerance to limit the incidence of late cardiac events. Abravan et al. describe the use of real-world data (RWD) to study radiation-induced heart disease (RIHD) in lung cancer patients, summarizing how heart dosimetric factors associate with outcome, strength, and limitations of the RWD studies, and how RWD can be used to assess a change to cardiac dose constraints. Since RT of BC can result in an increased risk of long-term major CVD events, it is critical to detect subclinical left ventricular (LV) dysfunction early in RT treated BC patients to determine the dose-response relationships between cardiac doses and these events. The results of Locquet et al. highlight that all cardiac doses were strongly associated with the development of subclinical LV dysfunction 6 months after RT. It remains to be determined whether global longitudinal strain measurements at baseline and 6 months after RT can predict subclinical events occurring 24 months after RT. In addition, few studies suggested that RT of BC can induce cardiac arrhythmias and conduction disorders. However, the association between mean heart dose and doses to cardiac substructures is less studied. Errahmani et al. performed an exploratory investigation on BC patients treated with RT, which is the first study suggesting that irradiation of the right atria may require special attention regarding the risk of cardiac arrhythmia and conduction disorders. Regardless of the technique used, during RT, healthy tissues located in the irradiation fields are exposed. This is the main reason for the development of RT techniques in the treatment of left-sided BC, where conventional RT leads to cardiac radiation exposure, such as the deep inspiration breath-hold (DIBH), as described by Lu et al. Whether the DIBH regimen is an optimal solution for left-sided BC remains unclear. This meta-analysis aimed to elucidate the differences between DIBH and free-breathing for patients receiving RT for left-sided BC and provide a practical reference for clinical practice. This study suggests more widely use of DIBH in clinical practice because of its excellent dosimetric performance. An article by Kimpe et al. deals with the social impact of long-term effects of radiation-induced cardiotoxicity as an important concern during the treatment of BC. This study applied health economic modelling techniques to estimate attributed CVD-related costs and disutility. Their analyses suggest that the cost of past investments to achieve the mean heart dose (MHD) in current practice seems justified when considering the gains from cost resulting from radiation-induced CVD events. The question remains to be answered is whether costs associated with further investments in technological advancements offset the expected benefit from reducing the MHD. Altogether, epidemiological and clinical data underline the importance of cardiac side effects after RT, but the pathophysiological, cellular and molecular bases of such side effects remain poorly understood. This Research Topic highlights research that creates new knowledge of cellular and molecular signaling pathways using preclinical animal models. To address the impact of genetic bases and disparate responses to RT, Choudens et al. used Dahl salt-sensitive rats as a surrogate hypertension model to analyse the injury to the heart by irradiation. Similarly using a rat model of lung irradiation, Wiedemann et al. demonstrated a series of pathologies following remodeling of the pulmonary vasculature. The similarities between the mechanisms of vascular remodeling in pulmonary hypertension and those after irradiation could be translated into interventions that benefit patients treated for thoracic tumors, where radiation to lung tissue often cannot be avoided. This knowledge greatly facilitates the discovery of biomarkers for cardiovascular toxicity, the identification of new cardioprotective therapeutic targets, and the optimization of prevention and intervention strategies in chemo- and RT. Cancer immune checkpoint inhibitors have led to recent advances in the field of cancer immunotherapy improving overall survival in multiple cancers with historically abysmal prognoses. Cardiac-specific immune-related adverse events are potentially fatal. However, the understanding of autoimmune cardiotoxicity remains limited due to its rareness. Irabor et al. provide a literature review on the pathologic mechanisms, diagnosis, and management of autoimmune cardiotoxicity resulting from ICIs and offer a perspective on potential strategies and research to prevent and mitigate their occurrence. Thoracic RT has been associated with increased cardiac morbidity and mortality in numerous studies, including the landmark Darby´s study (2013), demonstrating a linear increase in cardiac mortality with increasing mean cardiac radiation dose. However, the extent to which cardiotoxicity has been incorporated as an endpoint in RT studies has not been standardized and is sometimes unknown. To better characterize cardiac toxicities, future prospective studies involving thoracic RT should include cardiotoxicity endpoints as recommended in the study by Prasad et al.. We hope that this Research Topic will arouse the interest of radiation researchers, epidemiologists and clinicians to continue to pursue research that increases our knowledge on CVD following chemo- and RT, eventually implementing practices that will improve the safety of cancer therapy.
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