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EDITORIAL COMMENT
Cancer and Cardiovascular Disease
Finding the Signal Through the Noise*
Wendy Bottinor, MD, MSCI, W. Gregory Hundley, MD
T he complexity of the relationship between
cancer and cardiovascular disease is increas-
ingly evident. The ability of traditional can-

cer therapeutics including anthracyclines and
radiation treatment to potentiate cardiovascular dis-
ease has been well established (1,2). Novel agents,
including immune checkpoint inhibitors, angiogenic
inhibitors, and chimeric antigen receptor T cell ther-
apy have also been associated with cardiovascular
toxicities (3–5). The increased risk for cardiovascular
disease among individuals with cancer extends
beyond the acute treatment period. Cardiovascular
disease is the most common noncancer cause of death
among breast cancer survivors more than 10 years
from diagnosis (6). In addition, clonal hematopoiesis
of indeterminate potential, an acquired genetic muta-
tion that portends an increased risk for hematologic
malignancy, has been associated with an approxi-
mately 2-fold increased risk for coronary heart dis-
ease (7). This suggests the link between cancer and
cardiovascular disease is not mediated through treat-
ment toxicities alone.

Evidence suggesting a bi-directional relationship
between cancer and cardiovascular disease has also
emerged. A large population study by Banke et al. (8)
demonstrated an increased incidence of cancer in
individuals diagnosed with heart failure. In women
with heart failure, the risk for breast cancer is
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elevated with a hazard ratio of 1.36 (8). Several other
groups (Table 1) have also demonstrated an associa-
tion between heart failure and subsequent cancer,
and it is postulated that this relationship may be due
to systemic inflammation, oxidative stress, or
neurohormonal dysregulation (9–13). However, work
from the Physicians’ Health Studies, the largest study
to date, did not find an association between heart
failure and cancer (14).

The study by Lam et al. (15), presented in this issue
of JACC: CardioOncology, further investigates the
relationship between cancer and heart failure among
postmenopausal women within the Women’s Health
Initiative. Among a cohort of >44,000 women, with
approximately 15 years of follow-up, Lam et al. (15)
examined associations between prevalent heart fail-
ure and an incident invasive breast cancer diagnosis
as well as prevalent invasive breast cancer and an
incident heart failure hospitalization. Interestingly,
the authors found no association between prevalent
heart failure and a subsequent invasive breast cancer
diagnosis and vice versa. However, the authors did
find higher mortality rates among women with prev-
alent or interim breast cancer who were hospitalized
for heart failure. Similarly, among women with
prevalent and interim heart failure, survival was
worse after an incident breast cancer diagnosis.
Although the lack of an association between preva-
lent cancer and incident heart failure is divergent
from previous studies, the higher mortality rate
among individuals with both cancer and heart failure
is consistent with previous work (8).

Several methodological limitations are important
to consider when interpreting the results of this
study. First, the baseline prevalence of breast cancer
and heart failure relied on self-reported data, which
may impact the true incidence of disease, particularly
Stages I to IV breast cancer. Many women may
consider a diagnosis of ductal carcinoma in situ
https://doi.org/10.1016/j.jaccao.2020.09.003
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TABLE 1 Publications Investigating the Relationship Between Heart Failure and Cancer

First Author, Year
(Ref. #) Study Design Study Population N Study Objectives Study Findings

Positive association
between prevalent
heart failure and
incident cancer

Banke et al.,
2016 (8)

Prospective cohort
study

Adults with newly
diagnosed HFrEF
referred to Danish
heart failure clinics

9,307 Assess the incidence and risk of
cancer and all-cause mortality
in a large cohort with HFrEF

Risk of any type of cancer was increased
among individuals with HFrEF (IRR: 1.24)

Increased risk for breast cancer among
women with HFrEF (HR: 1.36; 95% CI:
1.02 to 1.81)

Hasin et al.,
2013 (9)

Case-control study Adults diagnosed with HF
between 1979 and
2002

596
pairs

Evaluate the risk of cancer in
patients with HF

Individuals with HF had a higher risk of
developing cancer (HR:1.68; 95% CI: 1.13
to 2.50)

Sakamoto et al.,
2017 (10)

Retrospective cohort
study

Individuals with HF
hospitalized between
2001 and 2013

5,238 Investigate whether HF induces or
reduces the incidence of
cancer

HF increased the incidence of cancer
>3.85 times

Hasin et al.,
2016 (12)

Prospective cohort
study

Individuals with incident
myocardial infarction
between 2002 and
2010

1,081 Examine whether HF was
associated with an increased
risk of subsequent cancer
among survivors of a first
myocardial infarction

Individuals with HF had an increased risk of
cancer (HR: 1.71; 95% CI: 1.07 to 2.73)

Meijers et al.,
2018 (13)

Prospective cohort
study

28- to 75-year-old
inhabitants of the city
of Groningen, the
Netherlands

8,319 Investigate whether a causal
relationship exists between HF
and the development of cancer

Cardiac and inflammatory markers are
associated with predication of new-onset
cancer

N-terminal pro-B-type natriuretic peptide
(HR 1.06; 95% CI: 1.00 to 1.12)

High-sensitivity troponin T (HR: 1.10; 95% CI:
1.02 to 1.19)

High-sensitivity C-reactive protein (HR: 1.08;
95% CI: 1.04 to 1.13)

No association
between prevalent
heart failure and
incident cancer

Selvaraj et al.,
2018 (14)

Retrospective cohort
study

Men enrolled in
Physicians’ Health
Study I and II

28,341 Determine whether HF is
associated with cancer
incidence and cancer-specific
mortality

HF was not associated with cancer incidence
(HR: 1.05; 95% CI: 0.86 to 1.29)

CI ¼ confidence interval; HF ¼ heart failure; HFrEF ¼ heart failure with reduced ejection fraction; HR¼ hazard ratio; IRR¼ incidence rate ratio.
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(DCIS) as breast cancer. DCIS is treated surgically and
women in general do not receive many of the car-
diotoxic therapies associated with the development
of heart failure. Given the lower association of heart
failure with DCIS, if women with DCIS were included
in this analysis, this could lead to a lower percentage
of heart failure diagnoses among the women enrolled
in the study relative to a study population comprised
of women with Stage I to IV breast cancer.

Second, incident heart failure was defined as defi-
nite or possible hospitalization for heart failure.
Among the 5.8 million people in the United States
diagnosed with heart failure, only approximately 1
million are hospitalized each year, therefore the au-
thors likely underestimated the incidence of symp-
tomatic heart failure within this population (16).
Individuals with Stage B heart failure as defined by
American College of Cardiology/American Heart As-
sociation guidelines, a population 4 times larger than
those with symptomatic heart failure, were certainly
not identified (17). This limitation is particularly
noteworthy, as evidence suggests one-third of
women treated with anthracyclines and trastuzumab
develop Stage B heart failure within 3 months of
treatment (18).

Third, anthracyclines, radiation, and trastuzumab
are often used in the treatment of breast cancer.
Given the well-established risk for adverse cardio-
vascular events associated with exposure to these
agents, as well as the increased likelihood of devel-
oping cardiovascular risk factors in postmenopausal
women treated for breast cancer, the authors’ finding
of no association between prevalent breast cancer
and incident heart failure is surprising (19). Unfortu-
nately, the significance of this result is unclear, as the
authors did not account for cancer therapy in their
analysis. Therefore, it is unknown what cancer ther-
apeutics were used in this cohort and it is possible
that a disproportionate number of women did not
receive cardiotoxic therapy.
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Finally, the study design does not account for the
implementation of strategies in high-risk women to
avoid the development of heart failure. For example,
in women receiving trastuzumab for HER2þ breast
cancer, serial transthoracic echocardiograms are per-
formed to identify those with subclinical de-
teriorations in left ventricular ejection fraction or
longitudinal strain for the purpose of implementing
angiotensin-converting enzyme inhibitors or other
combinations of medications to prevent heart failure.
In the current study, we are uncertain of the utiliza-
tion of strategies or therapies designed to reduce
heart failure admissions among the study partici-
pants. Simply stated, are the authors testing the ef-
ficacy of therapies administered to women with
breast cancer that would prevent the development of
heart failure?

In summary, we commend the authors for recog-
nizing the importance of further investigation into
the link between cancer and cardiovascular disease.
Importantly, however, significant limitations exist
pertaining to the study design that may underesti-
mate: 1) the diagnosis of breast cancer; 2) the true
incidence of heart failure; and 3) the use of therapies
to avoid hospitalization for heart failure within the
study population. As such, caution is advised when
reviewing the conclusions set forth by the authors,
mainly the absence of an association between breast
cancer and the development of heart failure. More-
over, these study results highlight the importance of
performing additional investigations to determine
the relationship between breast cancer, heart failure,
and other forms of cardiovascular disease in post-
menopausal women.
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