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Abstract
With improvement in breast cancer detection and treatment, patient survival has improved, yet cardiotoxicity of the treatments is of
significant concern. Breast cancer treatments may increase the risk of or worsen pre-existing heart disease. Management of breast cancer
treatment-related cardiotoxicity is very challenging due to a broad spectrum of clinical and subclinical events. Lack of consensus regarding
follow-up, strategies for detection, monitoring, and management, and possible prioritization of cancer treatment may hinder optimal
cardiovascular disease management. An interdisciplinary and integrated approach to cardiovascular management in the those diagnosed
with incident cancer may help mitigate the risk of cardiotoxicity.
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Opinion
Breast cancer is the second most common form of cancer
among women in the United States [1]. Although current breast
cancer treatments have improved survival, cardiotoxicity of the
treatments is of significant concern. Breast cancer treatments,
such as radiotherapy, chemotherapy, hormone therapy, and
targeted therapy may increase the risk of or worsen pre-existing
heart disease, resulting in major coronary events (e.g., heart
attack) and even death [2-4]. Radiotherapy is of particular
concern for breast cancer because of its cell damaging effects
and proximity to the heart. Anthracyclines and trastuzumab
typically result in clinical heart failure or heart attack. Risk
of cardiotoxicity can be exacerbated by pre-existing cardiac
disease, type II diabetes, very young or old age, and concurrent
radiotherapy and chemotherapy [5-7].
Management
of
breast
cancer
treatment-related
cardiotoxicity is very challenging. Breast cancer therapy-related
cardiovascular disease may present a broad spectrum of clinical
and subclinical events, such as left ventricular ejection fraction,
symptomatic congestive heart failure, and cardiovascular-related
deaths. Further, cardiotoxicity is clinically categorized into
acute and chronic toxicity. Acute cardiotoxicity arises anytime
from the initiation of therapy to several weeks after treatment
termination. Chronic cardiotoxicity is characterized by clinical
heart failure or subclinical decline in myocardial infarction within
one year after termination of therapy. Chronic cardiomyopathy
is not associated with timing of initiation and generally begins
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as asymptomatic diastolic or systolic dysfunction, which then
progresses to heart failure [5-8].

Given the variability in clinical presentation of cardiotoxicity,
routine management of cardiac health is crucial to alleviate
cancer treatment-related cardiotoxicity. This is of even more
vital concern in patients with pre-existing cardiac disease.
Despite numerous guidelines and recommendation about
management of cardiotoxicity, clinical approaches are variable
and inconsistent because of the three reasons.8 First, there is no
consensus about the timing of potentially cardiotoxic treatment
and routine monitoring is not based on validated algorithms.
Second, there is a lack of optimal strategies for detection,
monitoring, and management of cancer therapy-associated
cardiovascular disease.Third, cancer being the dominant
condition, it “eclipses” the management of heart disease. Given
the complicated relationship between heart disease and cancer,
a multidisciplinary approach incorporating cardiology and
oncology expertise is needed to optimize short-term and longterm patient care. Future clinical research on integrated clinical
parameters, predictive biomarkers with imaging techniques
could provide insight into drug-related toxicity assessment
and tailored strategies to improve breast cancer patients’
management.
Besides timely detection and monitoring, the cardioprotective
agents can mitigate the risk of cardiotoxicity, especially in high risk
populations. Cardioprotective agents include antihypertensives,
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statins, and aspirin. A meta-analysis of randomized clinical
trials and observational studies in general population indicated
that statins, β-blockers, and angiotensin-converting enzyme
inhibitors (ACEi) or angiotensin II receptor blockers (ARB) can
reduce cancer treatment-related cardiotoxicity. Cardiac events
were significantly reduced with β-blockers (relative risk, RR =
0.31 [95% CI 0.16–0.63], P=0.001), statins (RR=0.31 [95% CI
0.13-0.77], P=0.01) and ACEi/ARB (RR=0.11 [95% CI 0.04-0.29],
P<0.0001) [9]. These medications are central to preventing
congestive heart failure, stable angina, post-acute myocardial
infarction, and any further complications after initial event or
revascularization.
Since both heart disease and cancer are considered lifethreatening conditions, it may be very challenging for clinicians
to implement interventions to manage both conditions
simultaneously. In this context, the recent healthcare delivery
models, such as the medical home may help in overcoming the
challenges to coordination across different providers, thereby
improving management of multiple chronic conditions [10].
Therefore, an interdisciplinary and integrated approach to
cardiovascular management in the those diagnosed with incident
cancer, such as the burgeoning cardio-oncology clinics, would
improve cardiovascular outcomes [11].
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