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Abstract

There have been considerable advancements in cancer therapy in recent
years. However, adverse effects often defeat the benefits, especially on the
cardiovascular system. The effects of chemotherapeutic agents on the cardi-
ovascular system can be directly on the heart by altering the coagulability
state or by altering the hemodynamic system. Some drugs like Sunitinib and
Bevacizumab show Heart Failure which is chemotherapy-induced. Other
agents are notorious for showing QT prolongation like Vandetanib. Similarly,
other agents with demonstrated cardiotoxicity would be molecular-targeted
drugs (Trastuzumab and Pertuzumab) and cytostatic agents (Anthracycline
antibiotics, Cyclophosphamide and 5-FU). These effects may present early or
late, during or after the treatment. Most of the research has focused on the
management and monitoring of patients for cancer who are under treatment,
for example new biomarkers in the field of proteomics have been discovered
for the diagnosis, treatment, and monitoring of patients. While the upgrades
have been successful in reducing mortalities, with the advent of better treat-
ment outcomes, the several adverse effects on the cardiac system cannot be
dismissed. For instance, damage to the cardiomyocytes is most frequently as-
sociated with the treatment. The damage can further expedite LV failure, val-
vular dysfunction, conduction abnormalities, etc. Hence, a better management
plan for patients with cancer would be one that not only caters to primary
cancer treatment but also incorporates ventricular systolic function evalua-
tion using echocardiography, electrocardiography, and cardiac biomarkers
for the well-being of patients. Our article focuses on introducing an ideal car-
dio-oncology team along with the components required for setting up the
team. This needs a multidisciplinary approach to reduce patients’ cardiovas-
cular morbidity, during and after the interventions. With the growing popu-
lation of patients undergoing cancer therapy, the risk of developing cardiovas-
cular problems has further escalated. Hence, development of a cardio-oncology
multidisciplinary team would be of utmost importance to not only improve
patient care but also to improve quality of life.
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1. Introduction

Over the past ten years, there has been a significant advancement in cancer
treatment, resulting in a population of over 15.5 million cancer survivors in the
United States alone. This increase in survivorship, although positive, has led to a
rise in cardiovascular issues among patients. Drugs like Anthracyclines have
been linked to congestive heart failure and left ventricular dysfunction, while
5-fluorouracil, another commonly used chemotherapy drug can cause myocar-
dial ischemia and changes in the repolarization phase of the electrocardiogram
[1]. Globally, cardiovascular disease (CVD) is responsible for about 32% of all
deaths, with a notable portion occurring in individuals who have undergone
cancer treatment [2]. Various studies have highlighted the cardiotoxic effects of
certain anti-cancer medications; for example, VEGF inhibitors have been associ-
ated with myocardial dysfunction, though the exact timing of symptom devel-
opment remains unclear. Furthermore, 33% of patients receiving VEGF inhibi-
tors for renal cell carcinoma were found to have myocardial toxicity. These ef-
fects extend beyond adults to children undergoing cancer treatment as well.
Also, eight out of fifty children treated with Adriamycin and two out of sixty
children treated with daunomycin developed severe cardiomyopathy accompa-

nied by congestive heart failure [1].

2. Necessity for Cardio-Oncology Subspeciality

It’s well known that anticancer drugs can negatively impact the cardiovascular
system. The aim of establishing the cardio-oncology subspecialty isn’t focused
on cardiac tumors but rather on early detection of cardiac conditions to poten-
tially mitigate the anticipated adverse effects of anticancer treatment [3]. A study
conducted using a modified Dillman’s Total Design method found a discrepancy
between cardiologists and oncologists regarding Cancer Therapy Related Car-
diac Dysfunction (CTRCD). While cardiologists believe that monitoring cardio-
toxicity in both symptomatic and asymptomatic patients, along with establishing
a cardio-oncology clinic, would significantly improve cancer patients’ prognosis,
oncologists are somewhat less inclined, likely due to a limited understanding of
options for mitigating cardiotoxicity [4]. Therefore, it’s crucial to develop the
cardio-oncology subspecialty. This not only aids in risk assessment and early
detection of high-risk patients to prevent premature cardiac toxicity but also fa-
cilitates the creation of personalized management guidelines based on risk fac-
tors and the specific baseline of cancer treatment. A specialized cardio-oncology

program facilitates direct collaboration between oncologists and cardiologists
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concerning mutual patients and facilitates advanced care for these individuals
within the cardiology subfields. This may involve procedures like coronary stent-
ing for chemotherapy patients with low platelet counts. Recent findings indicate
that integrating a dedicated cardio-oncology service into cancer centers improves
screening rates for heart-related complications in cancer patients, potentially
leading to better future outcomes.

Figure 1 illustrates the components at various levels which are necessary for
setting up an ideal cardio-oncology team. This includes research, local and in-
stitutional support, educational and clinical components, multi-disciplinary
team along with the cardiologist and oncologist. The key element is the presence
of a cardiologist and an oncologist with support from cardiac and cancer centers
on-site. Also, various levels of research such as registries, centers, and institu-
tions, teamwork with local communities, lawyers, acute care centers, and in-
ter-societal coordination play a role. Various educational components and the
existing resources like medical students and trainees, grand rounds conferences
at various levels, nursing staff, surgical specialists, and advanced interventions

are important for an ideal cardio-oncology team.

3. Requirements of Cardio-Oncology Subspeciality

Cardiac imaging plays a crucial role in initially assessing the risk and promptly

diagnosing cardiovascular disease (CVD) before, during, and after treatment. It
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Figure 1. An ideal cardio-oncology team.
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is instrumental in identifying cancer patients who could benefit from cardiopro-
tective measures while undergoing anti-cancer therapy [5]. Strain imaging al-
lows for early detection of changes in left ventricular ejection fraction (LVEF)
after just three cycles of chemotherapy, while LV torsion analysis through 2D
speckle tracking echocardiography can reveal changes as early as one month into
treatment [6]. Cardiac MRI is acknowledged to be more discerning than echo-
cardiography for ongoing monitoring. The Imaging and Cardio-Oncology Study
Groups of the Heart Failure Association (HFA) within the European Society of
Cardiology (ESC), in partnership with the European Association of Cardiovas-
cular Imaging (EACVI) and the Cardio-Oncology Council of the ESC, have is-
sued guidance regarding the utilization of cardiovascular imaging techniques,
including echocardiography, cardiac magnetic resonance (CMR), computed to-
mography (CT), and nuclear testing, before, during, and following cancer treat-
ment. This joint statement highlights their consensus on the significance of con-
temporary cardiovascular imaging methods in cancer patient care. It stresses the
importance of identifying and assessing myocardial dysfunction and heart fail-
ure (HF), determining the optimal timing for monitoring various cardiotoxic
cancer therapies, considering specific patient groups, and anticipating advance-
ments in this field [7]. In addition to imaging, simultaneous blood pressure
measurements can prevent misdiagnoses, especially in cases where blood pres-

sure and volume fluctuate due to intravenous chemotherapy or adverse reactions

[8].

Guidelines for the Cardio-Oncology Setup

Currently, there are a limited number of cardio-oncology guidelines available [9]

[10], although additional ones are under development. Therefore, it proves benefi-

cial to establish departmental strategies to direct local cardio-oncology practices.

Such protocols may encompass the following areas:

* Conducting basic cardiovascular risk evaluations to identify patients requir-
ing cardio-oncology assessments.

* Implementing cardiovascular monitoring for cardio-oncology patients under-
going treatment with: 1) Anthracyclines, 2) Trastuzumab, 3) Tyrosine kinase
inhibitors, 4) Vascular endothelial growth factor (VEGF) inhibitors.

* Addressing coronary intervention in cancer patients.

* Managing arrhythmias and pacing issues in cancer patients.

» Utilizing echocardiography for observing patients undergoing cardiotoxic
cancer therapies.

* Evaluating the use of new oral anticoagulants in cancer patients.

4. Gaining Popularity within the Population

When establishing a cardio-oncology service, it is essential to emphasize col-
laboration among the management committee and publishing workers. A com-

prehensive team comprising patients, their families, cardio-oncologists, cardio-
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oncology specialist nurses, sub-specialty cardiologists, medical oncologists, ra-
diotherapy oncologists, and cancer surgeons is required for the setup of such
services [10]. Moreover, it is crucial to garner support from the management
team, including the medical director, medical superintendent, and chief execu-
tive officer, to actively engage in this area. Promoting the benefits of primary-
care centers linked with the hospital is also valuable. The cardio-oncology ser-
vice should communicate with patients’ oncologists and primary care physi-
cians, facilitating referrals for cancer survivors experiencing cardiac issues such
as pericardial effusions and heart failure. To ensure prompt patient reviews, a
significant number of doctors and supporting staff need to be appointed within
the service, capable of conducting assessments either on the same day or the fol-

lowing day.

5. A Classic Cardio-Oncology Setup in LMIC

Certainly, there has been a significant increase in cancer mortality in low-income
and middle-income countries. A study conducted in Iran projected a twofold
rise in cancer incidence among Iranians by the year 2035 compared to 2012 [11].
Similarly, population-based cancer registries from the early 1980s suggest a po-
tential increase in incident cases among males and females by 2021 [12]. This
co-occurrence of cardiovascular disease (CVD) and cancer is driven by improved
survival rates and shared risk factors such as smoking, hyperlipidemia, and obe-
sity, leading to similar mortality patterns among patients [13]. In developing coun-
tries, diagnostic and therapeutic processes differ substantially from those in de-
veloped nations due to limited budgets and infrastructure. Changes to health
policies and infrastructure are implemented based on available resources, with
cancer screening programs playing a crucial role in early detection and improv-
ing patient survival. For example, the cost-effectiveness of various screening
methods, such as visual inspection or HPV DNA testing, varies widely across
different regions, with India demonstrating particularly low costs per year of life
saved [14].

Adapting cardio-oncology services to existing follow-up protocols and modi-
fying monitoring and follow-up procedures according to available resources is
essential. The escalating costs of drugs often render them inaccessible to many
low and middle-income countries, necessitating policies promoting the use of
generic drugs, increased participation in global clinical trials, and expanded in-
surance coverage [15]. Less expensive monitoring methods, such as serial com-
parison of cardiac biomarkers and Doppler evaluation of peak systolic mitral
excursion, can be utilized to monitor high-risk patients and refer them for fur-
ther evaluation only when abnormalities arise [10]. In low- and middle-income
countries, primary care physicians are considered pivotal members of the cardio-
oncology team due to their role in modifying risk factors and providing long-
term surveillance [13].

Research indicates that multidisciplinary teams improve patient health out-

comes and adherence to guidelines [16]. These advancements, along with evolv-
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ing modalities in cardio-oncology, contribute to improving survival rates among
cancer patients, with the specialty primarily aimed at facilitating successful can-
cer treatments and reducing the burden of cardiovascular diseases [17]. This ap-
proach aims to ultimately decrease cardiovascular morbidity and mortality

among the increasing population of cancer patients and survivors [18].

6. Conclusion

Ensuring the optimization of cardiovascular risk factors and managing pre-existing
cardiac conditions promptly is crucial without causing delays in oncological treat-
ments. The shift towards personalized medicine will play a pivotal role in future
evidence-based approaches, focusing on tailored interventions for specific risks
in cardio-oncology. Another crucial aspect is conducting audits to continually
improve patient care. Future research could cover a range of topics related to ser-
vice enhancement. Furthermore, empowering doctors within the service, par-
ticularly through training junior staff and raising awareness in other departments,
as well as organizing conferences and fellowship programs, can significantly en-

hance patient outcomes.
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