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ABSTRACT
Thanks to impressive advances in the field of oncology over the last 30 years, there has been a significant rise in cancer survivors.
Nowadays, cardiovascular disease is one of the leading causes of death in this patient population. Coronary artery disease (CAD) is
a major problem due to shared risk factors, an aging population and in many cases induced and/or accelerated atherosclerosis by
antitumoral treatment during and evendecades after the end of cancer therapy. Furthermore, the presence ofCADor valvular heart
disease (VHD) at the time point of cancer diagnosis largely increases the risk of any cancer therapy-related cardiovascular toxicity
(CTR-CVT). It is therefore of utmost importance to detect CAD and VHD before, during, and after certain types of chemotherapy,
target therapies, and radiotherapy. Multimodality cardiovascular imaging plays a central role in this vulnerable population where
individual risk stratification and multidisciplinary decision-making are critical.

1 Introduction

Over the past three decades, we have seen remarkable progress in
anticancer treatment and as a direct consequence an impressive
increase of cancer survivors [1]. However, many of the con-
ventional chemotherapeutic agents as well as the more recent
targeted molecular therapies come with organ toxicity, including
cardiovascular toxicity. In fact, cardiovascular disease (CVD)
is among the leading underlying etiologies in this population;
ischemic heart disease (IHD) being one of the main reasons [2].
Multiple mechanisms leading to myocardial ischemia have been
described in cancer patients and include direct toxicity affecting

coronary arteries, as well as an accelerated process of atheroscle-
rosis, and an increasing burden of classical cardiovascular risk
factors (CVRF). Indeed, cancer patients are particularly at risk for
atherosclerosis due to common pathogenesis (including systemic
inflammation), shared risk factors (tobacco and alcohol con-
sumption), aging and (treatment-induced) arterial hypertension
(HTN), diabetes, and hypercholesterolemia.

It is the aim of the rapidly growing field of cardio-oncology to
enable optimal cancer therapy for each patient while mitigating
the deleterious short- and long-term effects on the CV system.
Whereas European society of cardiology (ESC) guidelines for
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cardio-oncology published in 2022 [3] give structured recom-
mendations about echocardiographic follow-up in patients at
risk of cancer treatment-related cardiac dysfunction (CTRCD),
the detection of coronary artery disease (CAD) and myocardial
ischemia in this population has not been well standardized.
The European guidelines on acute coronary syndrome (ACS)
[4] recommend treating cancer patients indifferently from the
general population highlighting the importance of multidisci-
plinary discussion considering fragility, bleeding risk, and overall
prognosis. In the very recent ESC guidelines on chronic coronary
syndrome, multimodality cardiac imaging plays a central role in
the diagnostic process but there are no specific recommendations
for cancer patients [5].

This article aims to offer a review of oncologic treatments related
to IHD and VHD, to discuss the type and timing of cardiac
imaging through clinical cases as well as the challenges of
diagnostic multimodal imaging pathways in this population.

2 Approach to Ischemic and Valvular Heart
Disease Before Antitumoral Treatment

The aim of cardio-oncology is to optimize the individual risk
profile and decrease the risk of cancer therapy-related cardiovas-
cular toxicity (CTR-CVT) before, during, and after cancer therapy.
Individual risk stratification before starting anticancer treatment
plays a very important role in cardio-oncology since patients with
concomitant CVD or CVRF at baseline are particularly prone to
suffer from cardiotoxicity.

CTRCD being the most frequent toxicity, echocardiography is
the pillar of cardio-oncologic follow-up in patients at risk.
Recommendations on CTRCD prevention, detection, and treat-
ment (mostly due to anthracycline and anti-HER2 therapies)
are increasingly implemented, owing to the ESC Guidelines for
Cardio-oncology published in 2022 [3]. Transthoracic echocar-
diography (TTE) at baseline further allows identification of
preexisting VHD which is also important since severe valvular
pathology increases the risk of CTRCD. Decision on indication,
timing, and type of valve intervention (surgical vs. percutaneous)
in patients requiring oncologic treatment always implies a multi-
disciplinary discussion. Treatment of severe VHD such as artic
stenosis might sometimes be mandatory for patients to have
access to high-risk tumor surgery, especially if the oncological
treatment has a curative intent [6, 7].

On the other hand, evidence-based recommendations are scarce
concerning screening for CAD in cancer patients. Observational
studies clearly show an association between baseline CVRF
and/or CAD with coronary events during antitumoral treatment,
particularly for certain agents (Table 1). Therefore, it seems bene-
ficial to intensively manage CVRF and actively screen for CAD
in symptomatic patients as well as in high-risk asymptomatic
individuals aiming to decrease cancer-treatment-related coronary
events which could cause the interruption of lifesaving anti-
tumoral therapy. It should be highlighted that screening for CAD
does not primarily aim to identify targets for coronary revascu-
larization but rather to detect subclinical atherosclerotic disease
that could be targeted by aggressive risk factor management and
medical anti-ischemic treatment.

A very recent study on more than 2000 Austrian patients with
newly diagnosed cancer showed a hazard ratio of 4.3 for 2-year
MACE risk in the presence of CAD at baseline [8]. Proposed
scores for pre-test probability of chronic coronary syndrome tend
to underestimate the risk in the oncologic population and the
imaging threshold should be low. Every patient planning to
receive an agent at risk of inducing coronary events (Table 1)
should therefore be screened for CVRF, anginal symptoms, and
signs of atherosclerotic disease. A chest computed tomography
(CT) scan is often available as it is frequently performed for tumor
staging and should be checked for atherosclerotic burden through
coronary calcium scoring (CACs) which helps to stratify the risk
and can be easily done retrospectively. Further testing should
be discussed in a multidisciplinary team and should take into
account the patient’s preference.

Even though many recommendations in cardio-oncology are
based on experts’ consensus, some evidence exists for the utility of
CT coronary angiography (CTCA) and CACs in patients planned
for radiotherapy (RT) as it allows for the identification of CAD
and has prognostic utility in identifying subjects at increased
risk for all-cause death. Since coronary artery calcification (CAC)
appears during the development of CAD, non-contrast CT allows
for its detection and quantification. A calcific lesion is defined by
a CT density of 130Hounsfield units having an area≥ 1mm.CAC
can be quantified by Agatston score, with a result of 0 meaning
absence of CAD, 1–10 minimal evidence of CAD, 11–100 mild
evidence of CAD, 101–400 moderate evidence of CAD, and >400
extensive CAD. CAC assessment on non-gated chest CT has been
shown to correlate well with gated CT-studies and cardiovascular
outcomes in the general population [9]. Moreover, the early
recognition of increased atherosclerotic disease is important
because lipid-lowering medications such as statins are generally
underused in cancer patients [10]. CTCA can be used to screen
patients undergoing RT with a negative study being predictive of
an extremely low-risk of cardiac death [11].

In the case of known CAD and/or symptomatic patients with
intermediate to high pre-test probability for obstructive CAD
further testing is usually done by functional imaging which
evaluates myocardial ischemia. Depending on local expertise
and patient’s characteristics transthoracic stress echocardiogra-
phy, perfusion cardiac magnetic resonance (CMR), or positron-
emission tomography-CT (PET-CT) achieve similar diagnos-
tic precision concerning prognostically significant myocardial
ischemia. The choice of modality can therefore be tailored to
the individual patient’s characteristics and preferences (such as
echogenicity, heart rhythm, renal function, claustrophobia).

Hence, before initiating diagnostic tests, one always needs to
consider the consequences of potential findings and appreciate
the patient’s life expectancy. For instance, it is certainly not
beneficial to revascularize a coronary stenosis of aminor coronary
vessel or in chronic coronary syndrome in a patient planned
for chemotherapy with a risk of severe thrombocytopenia or in
a patient with metastatic cancer in palliative care. Multidisci-
plinary and pragmatic decisions based on precise quantification
of the extent of ischemia, patient prognosis, and quality of
life are of paramount importance in this case. Intensification
and optimization of medical treatment should be the first step
(and sometimes, the only one) after the detection of significant
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TABLE 1 Treatments increasing risk of coronary events and postulated mechanisms.

Vasospasms
Accelerated atherosclerosis,

plaque rupture
Coronary
thrombosis

Conventional therapies
Platinum based (cisplatin) x
Alkylating agents (cyclophosphamide, ifosfamide) x
Bleomycin x
Antimetabolites (5-fluorouracil, capecitabine, cytarabine) x x
Taxanes (paclitaxel, docetaxel) x
Vinca alkaloids (vinblastine, vincristine, vinorelbine) x
Immunomodulatory drugs (lenalidomie, thalidomide) x
Targeted molecular therapies
VEGF antibodies (bevacizumab) x
VEGF TK inhibitors (sunitinib, pazopanib, sorafenib) x x x
HER-1 inhibitor (erlotinib) x
BCR-ABL TK inhibitors (nilotinib, ponatinib) x x
Anti-CD20 monoclonal Antibodies (rituximab, obinutuzumab) x
Immune check-point inhibitors (PD-1 inhibitors:
pembrolizumab, nivolumab, PDL-1i: atezolizumab,
durvalumab, CTLA-4i: ipilimumab)

x x

Other therapies
Androgen deprivation therapy (leuprolide, goserelin,
flutamide, abiraterone)

x

Aromatase inhibitors (anastrozole, letrozole, exemestane) (x)
Chimeric antigen receptor T cell therapy (x)
Hematopoietic stem cell transplantation (x)
Radiation x
Steroids x

ischemia in symptomatic patients. Recent studies have under-
scored the importance of medical management in the presence
of significant CAD as an alternative to coronary intervention
[12].

Table 1 gives a summary of specific antitumoral therapies at risk
of inducing IHD and the mechanisms that are postulated based
on existing evidence. Proposed screening and imaging modalities
at baseline, during, and after the end of cancer treatment are
summarized in Table 2.

Figures 1–3 present three real-world cases that illustrate typi-
cal situations encountered in our practice before the start of
antitumoral treatment at risk.

3 Management of Acute Coronary Events
During Antitumoral Treatment

Several antitumoral agents are known to cause acute coronary
events during the treatment phase by different mechanisms
including arterial thrombosis, vasospasms, endothelial dysfunc-
tion, or rapidly progressive atherosclerosis due to cancer-induced

hypercoagulable state. According to the European Guidelines
on ACS, approach in cancer patients presenting with chest
pain should not differ from the general population, except for
favoring conservative strategies in patients with poor overall
prognosis (<6 months). Non-invasive multimodality imaging by
TTE, CCTA, and/or functional stress imaging is recommended
in patients with chest pain and intermediate risk of CAD by
European and American practice guidelines. In general, a non-
invasive anatomical study with or without functional testing
should be favored in clinical scenarios where chest pain is atypi-
cal, ECG abnormalities are inconclusive, and troponin increase is
mild [4, 13].

The assessment and diagnosis of ACS in cancer patients is often
particularly difficult due to the lack of typical symptoms. This is
frequent with only 30% of patients presenting with chest pain and
44% with dyspnea [14]. In addition, work-up is complicated by
anemia, thrombocytopenia, and coagulation disorders that come
with a higher risk of complications during invasive coronary
exploration. Therefore, in case of diagnostic uncertainty or very
high bleeding risk, an ECG-gated cardiac CT can be utilized
as a triple rule-out strategy [15] in acute settings. In case of
asymptomatic troponin rise or ECG changes a coronary calcium
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FIGURE 1 Case 1. 55-year-old man with gastric cancer, planned for treatment with 5-fluorouracil (5-FU). Known for a sedentary lifestyle with
dyspnea NYHA II; history of type 2 MI due to arterial hypertension and severe anemia 6 months ago without further work-up.

FIGURE 2 Case 2. 65-year-old woman with ovarian cancer diagnosed 6 months ago, known for hypertension (HTN), obesity, cancer progression
under cisplatin, planned for second-line bevacizumab, chest tightness during exertion.

4 of 11 Echocardiography, 2024
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TABLE 2 Suggested screening and imaging modality at baseline, during, and after end of cancer treatment.

Before start
of treatment

During and after
cancer treatment

Conventional therapies
Platinum based (cisplatin)
Alkylating agents (cyclophosphamide, ifosfamide)
Bleomycin
Antimetabolites (5-fluorouracil, capecitabine, cytarabine) TTE if CVD, CTCA and/or FT if

high risk
Regular CVRF
screening

Taxanes (paclitaxel, docetaxel)
Vinca alkaloids (vinblastine, vincristine, vinorelbine)
Immunomodulatory drugs (lenalidomie, thalidomide)
Targeted molecular therapies
VEGF antibodies (bevacizumab) TTE
VEGF TK inhibitors (sunitinib, pazopanib) TTE
HER-1 inhibitor (erlotinib)
BCR-ABL TK inhibitors (nilotinib, ponatinib) TTE
Anti-CD20 monoclonal antibodies (rituximab, obinutuzumab)
Immune check-point inhibitors (PD-1 inhibitors:
pembrolizumab, nivolumab, PDL-1i: atezolizumab,
durvalumab, CTLA-4i: ipilimumab)

TTE if known CVD or if
combined treatment

Other therapies
Androgen deprivation therapy (leuprolide, goserelin,
flutamide, abiraterone)

Active CVRF screening
every 6 months

Aromatase inhibitors (anastrozole, letrozole, exemestane)
Chimeric antigen receptor T cell therapy TTE (+ stress if high risk)
Hematopoietic stem cell transplantation TTE (+ stress if high risk)
Radiation CACs or CTCA if chest CT done TTE + CTCA ± FT

starting at 5 years
Steroids

Abbreviations: CACs, coronary artery calcium score; CTCA, coronary CT angiography; CVRF, cardiovascular risk factors; FT, Functional testing: (according to
local expertise: stress echocardiography, CMR, or PET-CT); TTE, transthoracic echocardiography.

score (CAC) of zero confers a high negative predictive value for
obstructive epicardial CAD [16].

During or after several days of treatment with fluoropyrimidines
(5-FU, capecitabine) chest pain is the most common symptom
with an incidence reported between 2% and 9% [17, 18]. Symptoms
are mostly transitory and self-amending and involve significant
ECG changes in two-thirds of patients while troponin changes
occur in around half of the cases. Themost describedmechanism
of fluoropyrimidine-induced myocardial ischemia is coronary
spasm concerning patients with and without underlying CAD.
Still, preexistent CAD and prior mediastinal RT are clear risk
factors for serious cardiac events [19]; therefore, cardiac imaging
helps to adopt an individualized preventive strategy. A combina-
tion of TTE to detect wall motion abnormalities and CAC score
on a recent chest CT if available, or CTCA, should be part of the
diagnostic work-up. If these results are pathologic, then further
testing by functional stress imaging identifies patients at high-
risk who could benefit from an invasive coronary angiogram

(ICA). In the absence of obstructive CAD, antimetabolites might
be continued, depending on the individual’s risk and awaited
benefit of the therapy. Preventive anti-ischemic therapy, such
as calcium-channel blockers and/or nitrates with an adapted
treatment dosing and schedule [18] are suggested even though
consistent evidence for its benefit is lacking.

Myocardial ischemia and infarction have been reported in rare
cases within 2 weeks of administration of paclitaxel in patients
with HTN and CAD [20].

VEGF-inhibition has become a widely used treatment of various
cancers with the most frequent class-associated side effect being
HTN. Serious arterial thrombotic events including myocardial
infarction are significantly increased (up to 5%) in patients
treated with such molecules, especially bevacizumab, sunitinib,
and sorafenib [21–23]. One observation single-center study even
showed symptomatic cardiac events in 18% of patients, mostly
without any underlying CAD but responding well to prophylactic
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FIGURE 3 Case 3. 54-year-old man, active heavy smoker with history of substance abuse (heroine), diagnosed with high grade papillary urothelial
carcinoma after hematuria work-up.

treatment (beta-blockers) when rechallenged [23]. Some other
molecular targeted therapies as erlotinib, nilotinib, and ponatinib
increase the risk of coronary events during therapy [24]. Pretreat-
ment TTE and risk-factor evaluation is therefore recommended
[3] with a special attention to HTN and anginal symptoms.
In symptomatic patients anatomical and/or functional imaging
needs to be considered.

Several small and one large single-center studies have shown
an association of immune checkpoint-inhibitor (ICI) therapy
with myocardial infarction (HR 7.2) and coronary revascular-
ization (HR 3.3) over a 2-year follow-up period [25]. On the
other hand, ICI therapy is particularly feared for its risk of
myocarditis [26], and has also been shown to induce takotsubo
syndrome and non-inflammatory CTRCD [27]. Since clinical
presentation tends to be similar in all these cases, CMR is
extremely useful in the diagnostic pathway for its potential
of tissue characterization. Application of revised Lake Louise
Criteria, including late Gadolinium enhancement (LGE) com-
bined with parametric T1- and T2-mapping has shown to
be of excellent diagnostic and prognostic value in diagnosing
ICI-related myocarditis in a retrospective single-center study
[28].

In case of new left ventricular dysfunction detected during
echocardiographic follow-up in patients under anthracyclines or
anti-HER2 therapies IHD needs to be excluded which can also be
done by CMR.

De novo VHD as a direct consequence of cancer therapy is
rarely encountered. New onset VHD detected during cancer
treatment is mostly due to endocarditis, which can affect any
valve. Endocarditis during cancer therapy should be managed
according to the specific ESC guidelines on endocarditis [29],

with special considerations discussed by amultidisciplinary team
around immunosuppressive status, and a higher threshold for
surgical intervention in the setting of advanced cancer with poor
prognosis. Secondary or functional VHD is more often encoun-
tered due to dilated cardiomyopathy of any origin including toxic
etiologies. This mainly involves mitral or tricuspid regurgitation.
Management usually involves correction of the triggers such as
tachyarrhythmias, and medical management of the underlying
cardiomyopathy, and rarely percutaneous valvular interventions
(edge-to-edge techniques).

We developed an algorithm for the management of patients with
acute chest pain during cancer treatment (Figure 4) based on the
AHA/ACC Clinical Practice Guideline on Management of acute
chest pain 2021 [13] and current European recommendations on
ACS and cardio-oncology [3, 4].

Figures 5 and 6 illustrate two real-world case presentations
that illustrate patients presenting chest pain during antitumoral
treatment at risk.

4 Surveillance of Ischemic and VHD in
Long-Term Cancer Survivors

Due to the dynamic nature of CTR-CVT, the 2022 ESC guidelines
on cardio-oncology [3] recommend risk reassessment during
the first year following the end of cancer therapy in patients
with good long-term prognosis. The aim is to identify high-risk
individuals and to determine a personalized long-term cardiac
surveillance plan. This task is made difficult due to the heteroge-
nous list of long-term cardiac affections which depend on the
type of cancer therapy and preexisting cardiovascular comor-
bidities. These entities include CTRCD, arrhytmias, pericardial
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FIGURE 4 Proposed algorithm in case of acute chest pain during cancer therapy (adapted from AHA/ACC Clinical Practice Guideline on
Management of acute chest pain 2021 [13].

FIGURE 5 Case 4. 80-year-old woman with mesothelioma under double ICI treatment (ipilimumab/nivolumab), admitted for chest pain with
troponin rise, and subtle ECG changes. ECG, electrocardiography; ICI, immune checkpoint inhibitor.

diseases, IHD, VHD, and can co-exist. Patients presenting a high
or very high cardiovascular risk when starting antineoplastic
treatment, or who undergo treatment with high dose anthracy-
clines, total mean heart radiation, or hematopoietic stem cell
transplantation, or who experience moderate or severe CTR-
CVT during cancer treatment are at high-risk of long-term
CTR-CVT.

Long-term cancer survivors who experience new or worsening
symptoms suggestive of myocardial ischemia or new onset heart
failure/cardiac dysfunction should be assessed for CAD as per the
specific guidelines on chronic coronary syndrome [5]. Functional
imaging assessment using CMR, PET/CT, coronary CT, or stress
echocardiography depends on the pre-test probability as well
as on local expertise and availability of these imaging tools.

7 of 11
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FIGURE 6 Case 5. 45-year-old womanwith cardiovascular risk factors (CVRF) with relapsing renal cell carcinoma treated by sunitinib for 4 weeks
when admitted to ER with acute chest pain and blood pressure 200/100 mm Hg.

Exposure to high mean heart radiation doses (>15 Gy) as well
as exposure to specific cancer therapies associated with acceler-
ated atherosclerosis and/or vascular toxicity (Table 1) should be
considered when assessing pre-test probability of CAD. CCTA is
particularly valuable in patientswith low- to intermediate pre-test
probability of CAD due to its very high negative predictive value
[30]. In addition, the combination of a normal left atrial volume
index and global longitudinal strain on a resting echocardiogram
also has a good negative predictive value for the exclusion of
significant CADandmay be considered in lowpre-test probability
settings as an alternative to CCTA [31].

In long-term-cancer survivors, who are evaluated to be at high or
very-high risk cardiovascular risk at baseline, echocardiography-
based surveillance to detect CTRCD and IHD should be consid-
ered and performed every 2 years during the first 5 years following
the end of cancer treatment. There are no consensus guidelines
or recommendations for systematic and generalized screening
for CAD, although CCTA seems to be a promising tool in this
setting [32]. Rather than focusing on cardiac imaging, clinicians
must target lifestyle and behavioral factors associated with an
increased cardiovascular risk and aggressively treat modifiable
CVRF. Proactive ischemia testing should be considered in high
or very high-risk patients, even in the absence of symptoms,
every 5–10 years, starting from year 5 after exposure to high
mean heart radiation dose (>15 Gy), especially in the setting of
poorly controlled traditional CVRF. The choice of the imaging
modality for ischemia testing in asymptomatic cancer survivors
depends on patient characteristics such as claustrophobia and
echogenicity, as well as local expertise and availability of the tests.
Asymptomatic long-term cancer survivors with preexisting CAD
should be assessed as per the ESC guidelines on chronic coronary
syndromes [5].

Long-term cancer survivors include individuals living with
chronic stable cancer with good long-term prognosis or in

complete remission. This population of patients should be offered
personalized annual CV risk stratification and long-term CV
surveillance. Despite ongoing research in this setting, some
cancer-targeted treatments used for long-term cancer control are
known to potentially accelerate atherosclerosis. Such therapies
include ICIs, and tyrosine kinase inhibitors such as ponatinib,
nilotinib, as well as androgen deprivation therapy, aromatase
inhibitors, and hematopoietic stem cell transplantation (HSCT).

Late-occurring valvular morphologic and functional abnormal-
ities are well described with certain types of cancer therapies,
mainly exposure to high mean heart radiation dose (>15 Gy).
Calcification and fibrosis leading to dysfunction of the aortic
and/or mitral valves typically occurs 10 years after exposure to
radiation and increases progressively with hazard ratios of 2.7 for
IHD and even 6.6 for VHD according to a retrospective Dutch
study on >2500 HL patients [33]. Highest relative risks were in
patients treated before the age of 25 years and in the elderly.
Another recent analysis of 274 lymphoma survivors treated
with anthracycline containing chemotherapy and HSCT found a
significant association between valvular degeneration and cancer
treatment [34]. These valvular abnormalities are readily assessed
through regular echocardiography performed in high and very
high-risk cancer survivors. The threshold for percutaneous or
surgical valvular interventions depends on the severity of the
valvular dysfunction and symptoms, as per specific 2021 ESC
guidelines on VHD [35]. Particular attention needs to be paid in
these cases on the aspect of the thoracic aorta which is diffusely
diseased and fragilized in many cases (“porcelain aorta”). A
CT scan of the aortic valve and aorta are useful in the pre-
operative assessment followed by multidisciplinary valve-board
discussion. In long-term cancer survivors, a careful assessment
of VHD severity and its link to symptoms is required due to the
co-existence of radiation-induced CAD, pericardial disease, and
CTRCD. Cardiac catheterization to assess hemodynamics, and
CMR or CT assessment of pericardial involvement are useful.

8 of 11 Echocardiography, 2024
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FIGURE 7 Case 6. 60-year-old woman, no cardiovascular risk factors, history of left breast cancer 5 years ago treated by surgical resection +
radiotherapy to the left chest, currently on tamoxifen, presents with an acute coronary syndrome with no ST segment elevation but negative T waves in
the anterior leads (V3–V6). Troponin I 976 ng/L.

Secondary mitral and/or tricuspid valve regurgitation due
to arrhythmic cardiomyopathy, amyloidogenic light-chain car-
diomyopathy, and severe forms of CTRCD with LV cavity
enlargement are all readily assessed by echocardiography often
combined with CMR.

Right-sided valve disease due to the vasoactive substances
secreted by neuroendocrine tumors in the setting of carcinoid
heart disease should be screened for and monitored by echocar-
diography 2–4 times a year depending on circulating serotonin
metabolite levels (5HIAA) and NT-proBNP levels [36]. Pul-
monary and tricuspid regurgitation are the most common valve
dysfunctions in this setting [37]. Left-sided valve involvement,
although rare, is possible in the presence of direct entry into
the systemic circulation of the vasoactive substances through
patent foramen ovale, or porto-systemic shunts. Transesophageal
echocardiography is usually required during the pre-operative
assessment. PET-CT scans are useful for the detection and follow-
up of cardiac metastases. Cardiac CT and CMR are helpful
in assessing pericardial involvement and right heart size and
function.

Figure 7 illustrates a real-world case presentation on themanage-
ment of IHD in long-term cancer survivors.

5 Challenges

The diversity in imaging technologies and techniques can lead
to variations in diagnostic accuracy. Establishing standardized
protocols for multimodality imaging tailored specifically to can-
cer patients is therefore crucial to ensure consistent detection

of ischemic and VHD. Moreover, some patients may lack access
to multimodal imaging and there is a need to address these
disparities based on socioeconomic status, geographic location,
and healthcare resources to ensure timely diagnosis and man-
agement of severe heart disease for all cancer patients. Although
advanced imaging techniques entail significant costs, the poten-
tial benefits include early detection, enabling timelymanagement
which in the end might reduce the costs induced by severe
CVD. Further, the value of maintaining a patient’s quality of
life through effective cardiovascular management should not be
underestimated.

Nevertheless, discussions with oncologists and patients con-
cerning the risk-benefit ratio of diagnostic imaging modalities
are crucial. First, the added value of imaging techniques that
involve radiation must be carefully evaluated, particularly in
young patients, considering the potential risks of increased
secondary malignancies. Second, screening for IHD can deliver
false positives that may lead to unnecessary invasive proce-
dures. Treatment decisions arising from imaging findings should
therefore involve shared decision-making between patients and
healthcare providers. Later is of particular importance in patients
with reduced life expectancy, where conservative treatment
should often be favored and carefully weighed against aggressive
interventions. We strongly recommend a pragmatic individu-
alized approach respecting patients’ values and preferences,
especially in palliative situations where quality of life comes
first.

Establishing multidisciplinary teams involving cardiologists,
oncologists, and radiologists will facilitate comprehensive man-
agement of cancer patients, ensuring that both oncological and
cardiovascular health needs are addressed.
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Finally, a huge effort in the education of doctors and patients
is necessary concerning the importance of CVRF management
(especially HTN) in cancer patients. Although in a significant
proportion of non-oncologic patients’ treatment goals are not
reached the situation seems even worse in cancer patients due
to neglect of this matter from a doctor’s side.

Future research should focus on the long-term cardiovascular
outcomes of cancer survivors, particularly those with diagnosed
IHD, VHD, or multiple CVRF. Long-term effects on atheroscle-
rotic vascular disease of new-generation targeted therapies need
particular attention since they are increasingly used as a chronic
treatment to maintain a good treatment response or remission.
This knowledge will guide surveillance strategies and improve
patient management. The utility of a formal and standardized
screening strategy for CAD in asymptomatic cancer survivors
needs to be evaluated. Artificial intelligence (AI) deserves atten-
tion since applied in image analysis it might improve efficiency,
diagnostic accuracy, streamline workflows, and enhance the
early detection of cardiac dysfunction, allowing for better risk
stratification, and timely intervention.

6 Conclusion

IHD and VHD occurring during and after cancer treatment imply
multiple mechanisms including patient-, cancer-, and cancer
treatment-related factors. Comprehensive multi-modality CV
morphological imaging and myocardial functional assessment
are central in risk stratification, at baseline for identification
of high-risk patients to optimize preventive strategies, during
antitumoral therapy for detection, and follow-up of acute CTR-
CVT, and after the end of oncologic treatment for screening
of asymptomatic high-risk cancer survivors, and work-up of
symtpomatic patients. Research is needed to create specific
evidence-based recommendations on detection andmanagement
of IHD and VHD in cancer patients.
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