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ABSTRACT

Anticancer therapies have extended the lives of patients with cancer, but for some, this benefit is
tempered by cardiovascular complications. Their number is increasing as a result of an improvement
in the early diagnosis of cardiotoxicity caused by chemo- and radiotherapy. Therefore prevention,
detection, monitoring, and treatment of cancer patients at risk of cardiotoxicity with or without con-
comitant CV diseases are very important. Cardio-oncology is a new direction in Ukraine forimproving
clinical outcomes of cancer patients. This review aims to provide an overview of the rationale for set-
ting up a Cardio-Oncology Unit and reflects our own experience establishing this service.
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BACKGROUND

During the last decades number of patients with cardiovascular
complications caused by anti-tumor therapy has increased as
a result of improved early diagnosis of chemotherapy- and radi-
otherapy-induced cardiotoxicity along with population growth
and aging [1-3]. Besides cardiac dysfunction/heart failure, cardi-
otoxicity is presented by arterial hypertension, ischemia, arrhyth-
mias and thromboembolic complications, which can negatively
impact outcomes of cancer patients [4, 5].

According to the Ukrainian State Expert Center data impact of re-
ported adverse reactions due to anticancer drugs is not very high
(2,5%) due to low reporting activity. At the same time, cardiac
complications range from 11 to 18% and are presented mainly by
heart failure, increased blood pressure and rhythm disturbances.
Also it should be noted that there is an increase in the adverse

reactions reporting from 26% to 39% during the last 5 years [6].

Therefore, early detection of cancer therapy-related toxicity has
become a clinical concern for oncologists, hematologists, and
cardiologists [7, 8]. An integrative multidisciplinary approach
contributed to the emergence of new subspeciality - cardio-on-
cology [9, 10]. Distinguishing tumor-associated or iatrogenic car-
diotoxicity from inherent cardiac diseases is one of the tasks of
cardio-oncology. In recent years, the number of cardio-oncology
units has rapidly increased and become more of a formal sub-
specialty with smaller units or services within major centers in
European countries, Canada and USA.

The main purpose of cardio-oncology includes prevention, de-
tection, monitoring and treatment of cardiovascular toxicity
related to cancer therapy in order to improve quality of life and

survival of cancer patients.

CARDIOTOXICITY

The main cardiovascular complications of cancer therapy are my-
ocardial dysfunction and heart failure, coronary artery disease,
valvular disease, arrhythmias, arterial hypertension, thromboem-
bolic disease, peripheral vascular disease, pulmonary hyperten-
sion and pericardial complications.

The cardiotoxicities of chemotherapy and radiation therapy can
be broadly classified as acute or late effects. The acute effects
of cancer treatment primarily impact the vascular system, spe-
cifically leading to hypertension, vasospasm, arterial or venous
thrombosis and myocarditis.
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Two types of cardiotoxicity have been described - a dose-
-dependent, cumulative, mostly irreversible form (anthracy-
clines) and a reversible, dose-independent type (trastuzumab).

Late effects are long-term toxicities that generally involve struc-
tural cardiovascular changes, including atherosclerosis, valvular
heart disease, and conduction system disease.

Finally, newer treatment modalities such as immune checkpoint
inhibition can cause systemic inflammation and cardiac toxicity,
including end-organ myofibrosis, autoimmune myocarditis, and
acute heart failure [11, 12].

BACKGROUND FOR A MULTIDISCIPLINARY APPROACH
Data from registries and randomized clinical trials show that car-
diovascular complications from cancer therapy have become
aleading cause of morbidity and mortality in cancer survivors [13].
Anticancer therapies have improved survival and prolonged the
lives of patients with cancer, but for some at the cost of adverse
cardiovascular events [14]. Comorbidities, pre-existing heart dis-
eases and age are the most contributing factors in the onset of

cardiotoxicity.

Therefore the multidisciplinary integrative approach of cardio-
-oncology is needed [15, 16]. In this case, cardio-oncology aims
not only to detect and manage cardiotoxicity, but also to assist
the overall care of cancer patients in an interdisciplinary manner.
The main goal of the oncologist is to provide cancer treatment in
accordance with protocols and terms with the aim of curing or
prolonging the life of cancer patient [17].

Cardio-oncology’s task is to evaluate oncological and cardiovas-
cular risks, to recognize patients, who are at increased risk for
developing cardiac dysfunction, to treat comorbidities, to solve
the problem how anti-tumor therapies can be given safely to
patients with malignancies before and during cancer treatment.
Mutual understanding and communication between the cardiol-
ogist and oncologist are needed in a process of cancer therapy
and in case of cardiovascular complications occurrence. Accord-
ingly, one of the main goals of cardio-oncology is to promote
open discussion between team members in order to share ex-
perience and responsibilities to provide a high-level standard of
care [18].
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SETTING UP THE CARDIO-ONCOLOGY PRACTICE

IN UKRAINE

Cardio-oncology Unit was formed at the Clinical Pharmacolo-

gy Department of Strazhesko Institute of Cardiology in 2016 in

order to improve the short- and long-term outcomes of cancer

patients. This subspecialty was initially created:

+  todiagnose, manage and monitoring cardiovascular compli-
cations of cancer therapy

« to evaluate baseline cardiovascular risks prior to anti-tumor
treatment and implement strategies for risk reduction of de-
veloping cardiovascular complications during cancer treat-
ment

+ to assist the oncological patient with cardiovascular care

through long-term follow-up.

In USA, Canada and European countries cardio-oncology centers
mainly located in central cancer clinics or multidisciplinary hos-
pitals.

Cardio-Oncology Unit of Strazhesko Institute of Cardiology is
unique by being first in Ukraine and due to rendering much more
assistance to oncological patients as the main cardiological clinic
of the country. The multidisciplinary team in Strazhesko Institute
of Cardiology consists of cardiologists with additional experi-
ence in heart failure, arrhythmias with possibility of implanting
devices, catheterization lab, emergency care and cardiovascular

imaging.

In Strazhesko Cardio-Oncology Unit patients get diagnostic and
treatment support and can be redirected to special procedures
which they need.

The cardio-oncology practice in Strazhesko Institute of Cardiolo-
gy was initially established through the outpatients consulting.
Face-to-face consultations emerged as a mechanism to provide
effective clinical care in a timely manner.

A formal Strazhesko Cardio-Oncology Unit was then started with in-

patient treatment and had a significant growth over the past 2 years.

The monthly number of visits has increased by 50% since 2017
to 2018, monthly consulting average 15-20 new patients (fig. 1).
The ratio between new and old patientsis 2 : 1. Breast cancer was
the most frequent cancer type (55%), followed by hematologi-
cal malignancies (16%), lung cancer (10%) and others 19% (renal

metastatic cancer etc (fig. 2).
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FIGURE 1.
Cardio-Oncology Unit visits.
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FIGURE 2.
Distribution of patients according to the diagnosis.
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The most common reasons for referral to the Cardio-Oncology
Unit were decreased LVEF (72, 19.7%), pre-chemotherapy as-
sessment (84, 23.0%), and symptomatic heart failure (39, 10.7%),
hypertension (38, 10.4%). Less common reasons included palpi-
tations, arrhythmia and cardiomyopathy (tab. 1).

TABLE 1.
Reasons for Referral to Cardio-Oncology Unit.

Reason N (%)
Decreased LVEF 72 (19.7%)
Pre-chemotheraphy assessment 84 (23.0%)
Symptomatic heart failure 39(10.7%)
Hypertension/blood pressure 38(10.4%)

increase

Palpitations 34 (9.3%)
Arrhythmia 18 (4.9%)
Cardiomyopathy 15 (4.1%)
Other 65 (17.9%)

Cancer drugs that are currently in use and novel agents with target
signaling pathways may all cause heart problems. As the complex-
ity of cancer treatments has increased, so have the tools available
to monitor the impact on the heart during anti-tumor therapy and
long after it. Currently 80% of patients consulted in Strazhesko
Cardio-Oncology Unit received anthracyclines. During last year we
have managed and monitored the breast cancer patients treated
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with anti-HER2 drugs, which have a positive anticancer effect but
can lead to LV ejection fraction decline and heart failure.

The patients with malignancies and cardiovascular complications
need complex care, which requires not only medical specialists,
but also medical assistants, nurses, nurse practitioners and physi-
cian extenders (physician assistants, fellows and internists). Some
of these patients are in the intermediate or high-risk category for
coronary artery disease, cerebrovascular disease or heart failure.
Their management also includes coordinated home health mon-
itoring of blood pressure, cholesterol levels, diuresis, medications
adjustments, and evaluation of new symptoms through e-mail or
phone calls. Primary physicians are able to treat more stable or re-
turning patients, therefore allowing the cardio-oncologist manage
mostly the patients with severe complications.

The goals of Strazhesko Cardio-Oncology Unit during this year are

as follows:

+ to organize a Cardio-Oncology session at the Ukrainian Con-
gress of Cardiologists

«  to prepare, edit and implement the standards/protocols for
management the cancer patients with cardiovascular compli-
cations

«  toobserve breast cancer patients included in ESC-COT (Cardi-
ac-Oncology Toxicity) EACVI/HFA Pilot registry [19]

+ to expanse of care increasing referral and a quantity of pa-
tients as well as further integration into survivorship and re-
habilitation

+  tojoin educational sessions in the field of oncology, hematol-
ogy and radiation therapy

« toapply for institutional and international grants

- toinitiate a new pilot clinical studies

+  to establish experimental collaborations and registry expan-

sion.

We hope that Strazhesko'’s Cardio-Oncology Program may bring
improvement in clinical outcomes and contribute to health and
well-being in cancer patients.

BASELINE AND MONITORING EVALUATION

OF CANCER PATIENTS

Predicting the risk of cardiotoxicity, both from a clinical and
a practical point of view has a very high priority, as it allows bet-
ter distribution and individualization of therapy.

As per 2016 ESC Position Paper on Cancer Treatments and Cardi-
ovascular Toxicity recommendations has been recently proposed
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from the ESC Committee for Practice Guidelines, where cancer
therapeutics-related cardiac dysfunction is defined as a decrease
in LVEF of > 10%, to a value < 50% (lower limit) [7].

Strazhesko Cardio-Oncology Unit has established a standard-
ized approach based on ESC position paper and own experience
gained in leading European clinics. All patients with potential risk
of cardiotoxicity undergo a comprehensive echocardiographic
evaluation and biomarkers screening at baseline, during therapy
and follow-up, which depends on the type of anti-tumor agent
and its combination with radiation.

Follow-up monitoring varies according to the risk factors and
individual patient’s characteristics and/or genetic susceptibility.
For patients at increased cardiac risk more aggressive cardiac

monitoring is recommended.

Strazhesko cardio-oncology consultation’s algorithm includes
detailed medical history, type of planned anticancer therapy
and the presence of risk factors. As an important part of baseline
clinical work-up prior to cancer treatment ECG, biomarkers (hsTn,
brain natriuretic peptide in selected patients), and echocardio-
graphyimaging are recommended in our unit for all patients who

need to undergo treatment with potential risk of cardiotoxicity.

In our opinion, in order to achieve the best results in treatment
of oncological patients, a team collaboration of the cardiologist
and oncologist, a systematic approach to the organization of car-
dio-oncology services, the use of advanced technologies and the
exchange of experience are needed.

CONCLUSION

Cardio-oncology is a growing field that aims to optimize the
cardiovascular care of cancer patients before, during and after
chemotherapy and/or radiation therapy.

Cardio-oncology is an important sub-specialization at the in-
tersection of oncology and cardiology. Indeed, cardiovascular
diseases can significantly increase morbidity in cancer survi-
vors. The cardio-oncological team plays an important role in the
management of oncological patients to decrease cardiovascular
morbidity by early risk factor modification, serial monitoring with
imaging and biomarkers, optimal medical therapy for cardiotox-
icity when it occurs.

This multidisciplinary partnership is a key element in improving
the quality of care for cancer patients.
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