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EDITORIAL COMMENT
Exercise as Medicine
Can We Preserve Cardiac Health Through Physical Activity?*
Melinda R. Stolley, PHD, David Lewandowski, MD
B reast cancer (BC) is the most frequently diag-
nosed cancer among women in the United
States, with 279,790 new cases estimated in

2023.1 With advances in prevention, early detection,
and treatment, BC mortality has decreased by nearly
40% during the last 4 decades. Although most women
with nonmetastatic disease survive their BC, a subset
faces adverse treatment effects that can diminish
length and quality of life. Among these, cardiotoxic-
ity is a significant challenge and is associated with
common therapies including anthracyclines, human
epidermal growth factor receptor 2 (HER2)-targeted
therapies, and chest radiation. Although the cardiac
effects of HER2-targeted therapies often resolve
with therapy discontinuation, the damage associated
with anthracyclines can result in a progressive
decline in left ventricular function, potentially lead-
ing to overt heart failure.2 In a study of cancer pa-
tients receiving anthracyclines (51% BC), the median
cardiotoxicity onset was at 3.5 months; 98% of all
cases occurred within 1 year.3 The estimated inci-
dence of clinical cardiotoxicity for anthracyclines is
10% to 15%.4 These adverse effects are more pro-
nounced in Black/African-American women, with a
3-fold increase in risk for cardiotoxicity after anthra-
cyclines.5 Importantly, cardiotoxicity can limit BC
treatment options and contributes significantly to
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cardiovascular (CV) morbidity and mortality in BC
survivors. Cardiovascular disease (CVD) is now the
leading cause of noncancer death among women
treated for BC.6

Adherence to national exercise guidelines is asso-
ciated with a reduced risk of CV complications among
women exposed to BC treatments.7 However, phys-
ical activity (PA) can be negatively impacted by BC
and its treatments, often never returning to pre-
treatment levels.8 Relatedly, post-treatment weight
gain is common, with increases in fat mass accom-
panied by losses of lean mass.9 These conditions
further reduce PA and increase the risk for adverse CV
outcomes.8 Notable scientific gaps remain because
most studies to date focus on PA in women after
treatment; have study samples lacking diversity; do
not always specify PA intensity; and do not examine
relationships between PA, exercise capacity, and
cardiac function.

In this issue of JACC: CardioOncology, Bellisimo
et al10 address several gaps with results from their
prospective study examining the trajectory of self-
report leisure time physical activity (LTPA, Godin
Leisure Time Activity Questionnaire), submaximal
exercise capacity (6-minute walk), and cardiac func-
tion (cardiac magnetic resonance) among 223 (77%
White and 17% Black) women undergoing treatment
for nonmetastatic BC from pretreatment to 3 months
after treatment initiation. These data are compared to
those of 126 noncancer controls (80% White and 14%
Black). At baseline, BC patients were similar to con-
trols in LTPA, exercise capacity, and cardiac function.
After 3 months of treatment, BC patients reported a
significant decline in LTPA across activity levels
(sufficiently active, moderately active, or insuffi-
ciently active) compared to controls. Exercise capac-
ity and cardiac function also reduced over time but
not significantly. Notably, a dose-response relation-
ship was observed between LTPA, activity category,
and exercise capacity. Higher LTPA was associated
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with greater exercise capacity and a lower risk of
cardiac dysfunction. Additionally, women in the
“active” category at baseline had higher exercise ca-
pacity and preserved cardiac function at 3 months
compared to the insufficiently active group who
exhibited statistically significant decreases in exer-
cise capacity and cardiac function.

The study by Bellisimo et al10 confirms previous
work supporting decreased LTPA among women
treated for BC and the benefits of LTPA. Sabiston and
colleagues8 examined moderate and vigorous PA us-
ing actigraphy in 199 nonmetastatic BC survivors over
12 months following treatment completion. Women
demonstrated consistently high rates of sedentary
activity, along with significant reductions in moder-
ate and vigorous PA over time.8 In a prospective
post-treatment study, Jones et al7 reported a 23%
reduction in new CVD events (new diagnosis of cor-
onary heart disease, heart failure, valve abnormality,
arrhythmia, stroke, or CVD death) among women
(N ¼ 2,973) with BC who adhered to national exercise
guidelines compared to those who did not. The re-
sults were consistent across age, CVD risk factors,
menopausal status, and treatment type.7 Bellisimo
et al10 extend the existing evidence base by targeting
women on treatment, providing data on the impact of
treatment on PA and CV function, and documenting
the protective effects of exercise during treatment.
The study is limited by self-report LTPA and a brief
follow-up period. Given that the study duration was
shorter than the mean onset of anthracycline car-
diotoxicity, longer follow-up periods could demon-
strate larger differences in the incidence of
cardiomyopathy across activity groups. Additionally,
it is not clear if women exposed to multiple car-
diotoxic treatments (ie, anthracyclines � HER2þ-
targeted therapies � chest radiotherapy � aromatase
inhibitors) appreciate similar protections. Further-
more, although the prevalence (14%-17%) of Black
participants is greater compared to other studies in
cardio-oncology, the study lacks sufficient represen-
tation of racially diverse women, particularly given
the higher risk Black women face. However, the pro-
spective design, the inclusion of a noncancer control
group, and the measurement of cardiac function with
cardiac magnetic resonance reflect methodological
strengths. Notably, the study results have important
clinical implications, allowing clinicians to talk with
patients about the potential value of increasing LTPA
to guideline-concordant levels to reduce cardiotox-
icity risk.

The next steps are critical to leverage the
strengths of work to date and address ongoing gaps.
Given the high rates of inactivity and resulting
cardiac damage as well as the documented benefits
of exercise on cardiorespiratory fitness,7,8,11 efforts
are needed to better understand mechanistic path-
ways linking exercise to reduced risk, to describe
longer-term benefits of exercise for CV outcomes,
and to integrate exercise interventions into onco-
logic care.

Longer duration studies may help solidify exercise
as a preventative strategy for the development of
cardiotoxicity and the resulting impact on cardiac
function. These studies would also further elucidate
the mechanisms by which exercise mitigates the
toxic effects of BC treatments. Multiple pathways are
being examined; yet, evidence from clinical studies
remains insufficient to reach any conclusions. Using
a preventative rather than reactive approach could
minimize interruptions in cancer therapy, which
result in a higher risk of disease recurrence12 and the
need for often poorly tolerated cardioprotective
medications. In 2018, the American Society of Clin-
ical Oncology published guidelines recommending
oncology providers to advise patients on active
treatment with curative intent to engage in aerobic
and resistance training.13 However, with the psy-
chological and physical challenges of maintaining PA
during cancer therapy, patients need support. This
need could be addressed by the 2019 American Heart
Association recommendation to implement cardio-
oncology rehabilitation for cancer patients across
the care continuum, a model based on multidisci-
plinary cardiac rehabilitation programs for non-
cancer cardiology patients.14 Providing
individualized exercise programs would help iden-
tify the optimal level of exercise for each patient
based on their course of therapy11 and might also
enhance patient motivation.

Future work must be more intentional about
including diverse samples of patients. Racial dispar-
ities are prevalent in cardiology and oncology. Black/
African American adults have the greatest mortality
rates attributable to CVD and stroke and, for women,
BC compared to non-Hispanic Whites. Furthermore,
Black/African American women are at higher risk for
anthracycline-based cardiotoxicity, contributing to
worse outcomes compared to non-Hispanic White
women. Given the challenges of multiple social de-
terminants of health driven by structural racism,
Black/African American women often enter their
cancer experience at increased risk for CVD with
higher psychosocial stress, multiple comorbidities,
and lower PA levels. Pursuing adequate representa-
tion in exercise trials requires a diverse workforce,
patient engagement in trial development, careful
consideration of eligibility criteria to increase
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inclusivity, and considerate intervention develop-
ment to facilitate access and efficacy.

In closing, transdisciplinary teams that include
behavioral scientists, cardiologists, oncologists, ex-
ercise physiologists, and BC patients are needed to
establish the robust research infrastructure: 1) to
understand best practices to promote exercise in
women facing what could be the most challenging
period of their lives; 2) to gain a comprehensive un-
derstanding of the effects of exercise on cardiotox-
icity and mechanisms therein; and 3) to successfully
engage and address the needs and interests of the
many communities of women facing BC.
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