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Editorial Comment

The impact of radiotherapy, trastuzumab and hormonal therapy on 
cardiac fibrosis. More is worse?
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Radiotherapy (RT) for early breast cancer (EBC) has proven 
capable of reducing the rates of recurrence and death from the 
disease. Similarly, trastuzumab, an anti-human epidermal growth 
factor receptor 2 (HER2) antibody, has significantly improved the 
prognosis of breast cancer patients in both the adjuvant and 
metastatic settings. However, major concerns have arisen about 
these treatments because both have been linked to cardiac 
toxicity, the former increasing the risk of ischemic heart disease, 
the latter, heart failure.

Before the era of 3-dimensional CT-based treatment plan-
ning it was observed that rates of major coronary events 
increased linearly for the first 5 years after radiotherapy (1). It 
has also been seen that cardiac side-effects may occur after 
adjuvant treatment with trastuzumab, with an absolute 12.0% 
higher adjusted incidence rate for heart failure over 3 years (2). 
Although preclinical data originally pointed towards a radiosen-
sitizing effect of trastuzumab, more recent clinical studies have 
demonstrated that concurrent RT and trastuzumab for EBC is not 
associated with increased acute adverse events, including 
those of a cardiological nature (3, 4).

Having said that, cardiotoxicity is becoming an increasingly 
important issue in modern medical practice as more and more 
patients are being treated with RT or chemotherapy and target-
ed therapies and are surviving longer. Moreover, the widely used 
definition of cardiotoxicity, originally created by oncologists 
decades ago and based on the development of heart failure 
symptoms and/or left ventricular ejection fraction reduction, has 
become obsolete. In fact, it refers to the detection of cardiac 
damage only after the onset of cardiac dysfunction and does not 
take into consideration the possibility of taking timely preventive 
measures. Finally, the survival rate of cancer patients has 
greatly increased over the past twenty years (5), making those 
who recover at higher risk for cardiovascular events.

In this context, Cihan et al. (6) published in this issue evalu-
ated the effect of RT, trastuzumab and hormone therapy sequenc-
ing on cardiac function in animal models. A single 12-Gy fraction 
to the rats caused increased fibrosis of the atrium, left ventricle 
and aorta after 6 months with respect to the control group. The 
trastuzumab-only treated arm also had higher fibrosis scores 
than the control group. Interestingly, this study highlighted a dif-
ference in the effect of the hormonal agents used, i.e. anastrozole 
and exemestane reduced the severity of the fibrosis, whereas 
letrozole and tamoxifen showed no impact on the myocardial 
damage induced after RT and trastuzumab administration. 

In Azria et al. (7) preclinical study of breast cancer cells 
transfected with an aromatase gene, letrozole showed a strong 
radiosensitising effect. However, the same authors did not 
observe a clinically meaningful effect in terms of the occurrence 
of acute or late adverse events when concurrent or sequential 
letrozole and adjuvant RT were given after breast-conserving 
surgery (8). Nevertheless, some doubt remains about the poten-
tial cardiac toxicity of administering hormone treatment concur-
rently with radiotherapy (9), especially in association with 
another potentially cardiotoxic drug such as trastuzumab. 

Although the paper focuses on an area of great current inter-
est, it is somewhat limited by the fact that it only evaluates the 
short-term effect of a single 12-Gy fraction to the whole thorax 
on the heart, raising concerns about the transferability of the 
results to current clinical practice where modern 3-dimensional 
conformal RT is used in breast cancer. Moreover, it is becoming 
increasingly clear that, whilst preclinical models are helpful, 
they are not adequate to truly predict cardiotoxicity or to define 
mechanisms of injury. In fact, real-life patients are much more 
complex than preclinical models for many reasons, one of which 
is the lack of co-morbidities (hypertension, ischemic heart dis-
ease, etc). The above limitation does not, however, diminish the 
impact of the finding that adjuvant hormone therapy following 
concomitant RT and trastuzumab treatment does not increase 
acute cardiotoxicity (cardiac fibrosis) with respect to RT alone. 
Clinical validation of these results is now needed.
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