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erate the disease process ofatherosclerosis itself, including
cancer treatment-related cardiovascular risk factors such
as hypertension, diabetes mellitus, and dyslipidemia com-
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identified with breast cancer or prostate cancer and the rela-
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no cancer was assessed with the cardiovascular parameters.
Statistical analysis was conducted using IBM®SPSS® Statisti-
cal software version 22. Fischer-Exact test (p < 0.01) signifi-
cance test with two-sided calculations were performed.
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Results: Women with breast cancer who had previous

cancer treatment had presented with a higher incidence of
heart failure (58.8%) compared to women with no heart fail-
ure in the same group (41.2%). Women with breast cancer
who had previous cancer treatment presented with lower
incidence of atrial fibrillation (AF) (47.1%) compared with
women with no AF in the same group (52.9%). Women with
breast cancer who had previous cancer treatment present-
ed with significantly lower incidence of coronary artery dis-
ease (CAD) (26.5%) compared with females with no CAD in
the same group (73.5%). Women with breast cancer who
had previous cancer treatment presented with significantly
higher incidence of hypertension (88.2%) than in women
with no hypertension in the same group (11.8%). women
with breast cancer who had previous cancer treatment
presented with lower incidence of valvular disease (38.2%)
than in women with no valvular disease in the same group
(61.8%).

Cite this article: Khan HH, Khan SI, Dar ZS, Limbu H, Pancheva R, et al. The Influence of Cancer Therapy on Car-
’ diovascular Events. Ann Cardiol Vasc Med. 2021: 4(1); 1045.




MedDocs Publishers

Men with prostate cancer who had previous cancer
treatment presented with significantly higher incidence of
heart failure (83.3%) than in men with no heart failure in
the same group (16.7%). Men with prostate cancer who had
previous cancer treatment presented with lower incidence
of AF (25%) than in men with no AF in the same group (75%).

Men with prostate cancer who had previous cancer
treatment presented with significantly higher incidence of
hypertension (91.7%) than in men with no hypertension in
the same group (8.3%). Men with prostate cancer who had
previous cancer treatment presented with lower incidence
of CAD (41.7%) than in men with no CAD in the same group
(58.3%). Men with prostate cancer who had previous cancer
treatment presented with the same incidence of valvular
disease (50%) than in men with no valvular disease in the
same group (50%).

Discussion: This study demonstrates that there is no cor-
relation between breast cancer patients with prior cancer
treatment to any of the cardiovascular parameters looked at
in this study. The same results were achieved with patients
with prostate cancer however, the study did show a correla-
tion between treated prostate cancer patients to heart fail-
ure.

Objective: the objective of this study is to assess the
effects of cancer treatment on cardiovascular parameters
(such as heart failure, hypertension, atrial fibrillation, val-
vular disease and coronary artery disease) in patients with
breast cancer and prostate cancer.

Introduction

Advances in early detection and treatment have significantly
improved the 5-year disease-specific survival rates for the 10
most common malignancies. Improvement in treatment modal-
ities, including radiotherapy and systemic therapies, has led to
better prognosis for patients with malignancies. Unfortunately,
they may also induce late effects including an increased risk of
Cardiovascular Disease (CVD) in long-term survivors [3,4], spe-
cifically, cancer survivors living at least 5 years beyond diagnosis
have a 1.3- to 3.6-fold increased risk of cardiovascular-specific
mortality and a 1.7- to 18.5-fold increased incidence of CVD risk
factors such as hypertension, diabetes mellitus, and dyslipid-
emia compared with age-matched counterparts with no cancer
history [4]. Studies have also shown that patients with one or
more cardiovascular risk factors are more likely to experience a
cardiac event when exposed to cancer therapy [3].

Heart disease following cancer treatment may be the result
of direct cardiovascular damage caused by the treatment itself
or of accelerated atherosclerosis due to cancer treatment-re-
lated cardiovascular risk factors [5]. In the general population,
CVDs are major causes of morbidity [5]and mortality, account-
ing for 30-50% of all deaths in most developed countries. Be-
cause of this high background rate, even a minor increase in risk
of CVD will have an important impact on morbidity and mortal-
ity.

Radiotherapy for early-stage breast cancer can reduce the
rates of recurrence and of death from breast cancer. However,
long-term follow-up in some trials has shown that radiotherapy
can also increase the risk of ischemic heart disease, presumably
through incidental irradiation of the heart [1,2].

Survivors of prostate cancer have an increased risk for heart
disease. It is the most common noncancer cause of death for
men with prostate cancer. Early detection, effective treatment,
and the disease’s slow progression have meant that survivors
of prostate cancer will die from something other than cancer.
Cardiovascular disease is particularly a concern for men who
received Androgen-Deprivation Therapy (ADT) to treat their
prostate cancer. While ADT therapy is of great benefit to many
patients with prostate cancer, it may also increase the risk of
developing diabetes or having a heart attack or stroke [8].

Newly developed targeted therapy can exert off-target ef-
fects causing hypertension, thromboembolism, QT-prolonga-
tion and atrial fibrillation. The variety of cardiovascular side-
effects from systemic cancer therapies is diverse and includes
the induction of cardiac dysfunction, myocardial ischemia, ar-
rhythmias, thromboembolism, arterial and pulmonary hyper-
tension, peripheral arterial occlusive disease and pleural effu-
sion. Cardiotoxicity following systemic treatment is typically
associated with loss of myocardial mass, leading to progressive
cardiac remodeling and dysfunction. Patients experiencing car-
diotoxicity develop Heart Failure (HF) months to years after the
initial cancer therapy and have a severely impaired cardiovas-
cular prognosis [6].

Radiation therapy often accelerates atherosclerosis. Further-
more, radiation can damage the heart valves, the conduction
system, and pericardium that may take years to manifest clini-
cally. Management of pericardial disease in cancer patients also
posed clinical challenges (1). Radiation therapy affects all car-
diac structures including the pericardium, epicardial and micro-
vascular circulation, conduction system, and the myocardium.
Patients can present with acute pericarditis immediately follow-
ing radiation therapy or chronic pericarditis decades after radia-
tion therapy. Valvular heart disease and coronary artery disease
usually presents 5 to 10 years after radiation therapy [7].

Hypertension (HTN) is the most common cardiovascular
comorbidity reported in cancer registries with a prevalence of
37%. Early diagnosis and treatment are essential because HTN
is a major risk factor for the development of chemotherapy-
induced cardiotoxicity. In addition, suboptimal blood pressure
control may lead to premature discontinuation of chemothera-
py, thus affecting cancer therapy directly [5].

Cardiologists are more likely than oncologists to recommend
early referral of cancer patients to a cardio-oncology clinic.
Therefore, there has been a shift towards a multidisciplinary ap-
proach for the optimal patient specific cancer treatment which
has led to a new dynamic approach with a clear focus to prevent
short term cardiovascular harm and promote long term cardio-
vascular health after the cancer treatment [3].

Therefore, our study aimed to assess the relationship be-
tween breast and prostate cancer treated patients and their
current cardiovascular presentations.

Methods

Patient records from the department of Cardiology, Alexan-
drovska Hospital, Sofia, Bulgaria were used to obtain data of all
the patients assessed in the study. A total of 100 patient’s medi-
cal history were identified: 34 women with breast cancer and
anticancer treatment, 35 women with no cancer, 11 men with
prostate cancer and anticancer treatment and 20 men with no
cancer diagnosis currently or in the past (‘no cancer’ patients
were used as the control).
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The hospital records of these patients were used to deter-
mine which individuals were diagnosed with Heart Failure (HF),
Atrial Fibrillation (AF), hypertension, valvular disease and Coro-
nary Vascular Disease (CAD). Valvular disease included patients
with mitral stenosis, mitral insufficiency, aortic stenosis, aortic
insufficiency and tricuspid insufficiency. CAD included myocar-
dial infarction, stable angina, unstable angina and ischaemic
heart disease.

The relationship between cancer treated patients and pa-
tients with no cancer was assessed with the cardiovascular pa-
rameters. Statistical analysis was conducted using IBM®SPSS®
Statistical software version 22. Fischer-Exact test (p < 0.01) sig-
nificance test with two-sided calculations were performed.

Results

Women with breast cancer who had previous cancer treat-
ment presented with a higher incidence of heart failure (58.8%)
than in women with no heart failure in the same group (41.2%).
However, in the control group there was a greater percentage
of heart failure patients compared to patients who had cancer
treatment. There was no correlation between cancer treatment
and presentation of heart failure (p=0.09).

Heart Failure incidence in treated breast cancer
patients vs control
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Women with breast cancer who had previous cancer treat-
ment presented with lower incidence of Atrial Fibrillation (AF)
(47.1%) than in women with no AF in the same group (52.9%).
In the control group there was a greater percentage of AF pa-
tients compared to patients who had cancer treatment. There
was no correlation between cancer treatment and presentation
of AF (p=0.07).

Atrial Fibrillation ( AF) incidence in treated
breast cancer patients vs control
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Women with breast cancer who had previous cancer treat-
ment presented with significantly lower incidence of Coronary
Artery Disease (CAD) (26.5%) than in women with no CAD in the
same group (73.5%). In the control group there was a greater
percentage of CAD patients compared to patients who had can-
cer treatment. There was, however, a correlation between can-
cer treatment and presentation of CAD (p=0.001).

Coronary Artery Disease (CAD) incidence in
treated breast cancer patients vs control
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Women with breast cancer who had previous cancer treat-
ment presented with significantly higher incidence of hyperten-
sion (88.2%) than in women with no hypertension in the same
group (11.8%). In the control group there was a greater per-
centage of hypertension patients (91.4%) compared to patients
who had cancer treatment. There was no correlation between
cancer treatment and presentation of hypertension (p=0.710).

Hypertension incidence in treated breast cancer
patients vs control
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Women with breast cancer who had previous cancer treat-
ment presented with lower incidence of valvular disease
(38.2%) than in women with no valvular disease in the same
group (61.8%). In the control group there was a greater per-
centage of valvular disease patients compared to patients who
had cancer treatment. There was no correlation between can-
cer treatment and presentation of valvular disease (p=0.8).

Valvular Disease incidence in treated breast
cancer patients vs control
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Men with prostate cancer who had previous cancer treat-
ment presented with significantly higher incidence of heart fail-
ure (83.3%) than in men with no heart failure in the same group
(16.7%). In the control group there was a lesser percentage of
heart failure patients compared to patients who had cancer
treatment. There was a correlation between cancer treatment
and presentation of heart failure in prostate cancer (p=0.01).

Annals of Cardiology and Vascular Medicine



MedDocs Publishers

Heart failure incidence in treated Prostate cancer
patients Vs Control
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Men with prostate cancer who had previous cancer treat-
ment presented with lower incidence of AF (25%) than in men
with no AF in the same group (75%). In the control group there
was a higher percentage of AF patients compared to patients
who had cancer treatment. There was no correlation between
cancer treatment and presentation of AF in prostate cancer
(p=0.7).

Atrial Fibrilation ( AF) incidence in treated prostate
cancer patients vs control
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Cancer treatment

Men with prostate cancer who had previous cancer treat-
ment presented with significantly higher incidence of hyper-
tension (91.7%) than in men with no hypertension in the same
group (8.3%). In the control group there was a lower percentage
of hypertension patients compared to patients who had cancer
treatment. There was no correlation between cancer treatment
and presentation of hypertension in prostate cancer (p=1.0).

Hypertension incidence in treated prostate cancer
patients vs control
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Men with prostate cancer who had previous cancer treat-
ment presented with lower incidence of CAD (41.7%) than in
men with no CAD in the same group (58.3%). In the control
group there was a lower percentage of CAD patients compared
to patients who had cancer treatment. There was no correlation
between cancer treatment and presentation of CAD in prostate
cancer (p=0.7).

Coronary Artery Disease (CAD) incidence in treated
prostate cancer patients vs control
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Men with prostate cancer who had previous cancer treat-
ment presented with the same incidence of valvular disease
(50%) than in men with no valvular disease in the same group
(50%). In the control group there was a lower percentage of
valvular disease patients compared to patients who had cancer
treatment. There was no correlation between cancer treatment
and presentation of valvular disease in prostate cancer (p=0.2).

Valvular Disease incidence in treated prostate cancer
patients vs control
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Discussion

This study demonstrates that there is no correlation between
breast cancer patients with prior cancer treatment to any of
the cardiovascular parameters looked at in this study. The same
results were achieved with patients with prostate cancer how-
ever, the study did show a correlation between treated prostate
cancer patients to heart failure.

Increase in mortality and morbidity from heart disease has
also been reported after radiotherapy for Breast Cancer (BC),
especially after some of the radiotherapy techniques that were
used in the past [9,10].

In a recent publication 963 women who experienced a ma-
jor coronary event after radiotherapy for BC between 1958 and
2001 in Sweden and Denmark were compared with 1205 con-
trol women who were also irradiated for BC but did not have a
major coronary event [11]. An increased risk of major coronary
events was observed that started within the first 5 years after
radiotherapy and continued into the third decade. The major
coronary event rate increased linearly with the mean dose to
the heart by 7.4% per Gy (95% confidence interval, 2.9-14.5;
P < 0.001), with no apparent threshold.

Classical risk factors for coronary artery disease also influ-
ence the risk of radiation-related CVDs. Higher risks of devel-
oping CVDs following exposure of the heart to radiation have
been observed in patients with classical risk factors for CVDs.
For example, in a large study in 10-year survivors of BC, smoking
and radiotherapy together were associated with an even more
than additive effect on risk of MI [10].
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Data on the separate and combined effects of modern radio-
therapy and cardiotoxic chemo-immuno-therapy on cardiac dis-
ease risk have only been addressed in a small number of studies
generally with limited follow-up. Early detection of (sub)clinical
cardiac damage may be important but currently there are no
specific guidelines for screening on radiation-related cardiac
diseases. At present, in order to prevent such diseases, screen-
ing can be aimed only at early detection and at treatment of
general risk factors for CVD. Furthermore, there are indications
of large inter-individual variation of susceptibility to treatment-
related toxicity and of some variation of genetic susceptibility
for radiation-related CVD, but further studies are needed [12].

Since clinical end-points often do not occur until at least
10-15 years after exposure and intervention before they occur
may be useful, adequate imaging screening tools and surrogate
markers are needed for treatment-related cardiac diseases.

Better knowledge concerning risk factors and mechanisms
underlying radiation-related CVDs will contribute to primary
and secondary prevention of long-term treatment complica-
tions in cancer survivors where exposure of the heart to radia-
tion is unavoidable [6].

Cardiotoxicity following systemic treatment is typically as-
sociated with loss of myocardial mass, leading to progressive
cardiac remodeling and dysfunction. Patients experiencing car-
diotoxicity develop Heart Failure (HF) months to years after the
initial cancer therapy and have a severely impaired cardiovas-
cular prognosis [13]. Anthracyclines are a well-known example
of cardiotoxicity; the pathophysiological mechanism is complex
but involves dose-related myocardial cell death during cancer
treatment and possibly an impairment of reparatory and ho-
moeostatic mechanisms after the exposure to chemotherapy
[14]. Signalling inhibitors -such as anti-HER2 compounds and
angiogenesis inhibitors- were also found to induce cardiac dys-
function. However, in contrast to anthracyclines these drugs
typically lead to cardiac dysfunction during cancer treatment
with a high potential of reversibility [15]. Furthermore, re-
cent data suggest that patients exposed to trastuzumab have
a low risk of progressive cardiac disease even when followed
for years after the initial cancer treatment. While cancer drug
associated, irreversible cardiotoxicity has recently been termed
Type | cardiotoxicity, the reversible form of cardiac dysfunction
was named Type Il dysfunction. Other cancer drug related car-
diovascular side-effects with long-term implications for patients
include BCR/ABL tyrosine kinase inhibitor-induced pulmonary
hypertension and peripheral arterial occlusive disease [14,15].
These effects typically occur years into treatment with these
compounds and the course of the disease remains unclear [11].

Androgen-Deprivation Therapy (ADT), which is a common
treatment for prostate cancer, has been tentatively linked with
an increased risk of cardiovascular disease.

Studies looking for links between CVD and ADT have reached
conflicting conclusions. For instance, one meta-analysis found a
40 percent increased risk of non-fatal CVD in men with prostate
cancer who had received ADT. On the other hand, an earlier
study found no link at all between ADT and cardiovascular mor-
tality.

It has therefore been difficult for researchers, so far, to draw
accurate lines between heart health and ADT.

Studies have run into a range of problems: some primarily
looked at older men, wherein heart conditions would already

be more common, and some did not take information about the
other medications that participants were taking.

And, even when links have been found, it is difficult to know
whether ADT caused the CVD or simply worsened a pre-existing
heart condition [16].

The study included 7,637 men who had recently been diag-
nosed with localized prostate cancer. Of these men, almost a
third (30 percent) received ADT. They were followed-up for a
maximum of 13 years.

After controlling for the variables described above — as well
as others including body mass index (BMI) and smoking — indi-
viduals who had ADT and no pre-existing CVD had an 81 percent
increased risk of heart failure [16].

Men who did have pre-existing CVD saw a 44 percent in-
crease in their risk of arrhythmia. Similarly, the risk of conduc-
tion disorder (a problem with the way that electrical impulses
move through the heart) tripled.

When discussing why the link between CVD and ADT might
occur, the researchers cover a range of potential factors.

Firstly, testosterone deficiency increases fat mass, which is a
risk factor for CVD. Also, men with low testosterone levels are
more likely to have abnormal lipid profiles, increased levels of
pro-inflammatory factors, and hypertension.

The authors hope that these results might help to identify
prostate cancer patients who are more at risk of CVD. They can
then give them regular cardiac check-ups, encourage them to
exercise, and monitor their blood pressure and diabetes more
closely [16].

Extensive knowledge has already been gained from the past
concerning cancer treatment related cardiotoxicity, but there is
much more that can be done, although medical practice contin-
ues to evolve and so the resulting data need to be interpreted
with care. Better knowledge is needed of the late effects of
modern systemic treatments and of radiotherapy on critical
structures of the heart and of possible interactions between
treatment modalities. This knowledge will contribute to a lon-
ger life expectancy and better quality of life of cancer survivors,
with less treatment-related morbidity from other diseases [6].
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