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Establishing an oncocardiology
service

The heart matters

Advances in cancer treatment and “per-
sonalized therapy” strategies have im-
proved the survival of many cancer pa-
tients. As a consequence, cancer co-
morbidities such as cardiac disease are
of growing importance for cancer pa-
tients. Moreover, cardiac pathologies are
reported to play a more relevant role in
morbidity and mortality of several con-
ditions than the underlying malignant
disease itself [1–3].

In addition to common risk factors
for cardiac disease and cancer, the direct
effects of tumors and their therapies can
lead to cardiac pathologies. To reduce
mortality and morbidity and to improve
patient care, it will be essential to estab-
lish a network of oncocardiology services
that allows us to enhance cardiac surveil-
lancestrategiesandtoimproveadherence
to cardiological diagnostics and therapy.
Registries as well as clinical and basic re-
search should form the basis for further
evidence-based strategies.

However, the patient-centered inte-
gration of all layers of an oncocardiology
service is a challenge (. Fig. 1).

Local requirements

Establishing an oncocardiology service
depends on the local requirements. It
is crucial to identify the patients who
will potentially benefit from this service.
However, the oncocardiology service
needs to be adapted to already-estab-

lished follow-up strategies. For example,
patients with breast cancer and pre-
sumed long-term survival will require
a different setting than patients with
hematological diseases who will un-
dergo transplantation in the near future
or patients with gastroesophageal can-
cers with neoadjuvant therapies followed
by surgical intervention. Starting with
a circumscribed patient cohort simpli-
fies the creation of an oncocardiology
service.

The European Society of Cardiology
(ESC) distinguishes between an onco-
cardiology service that is applicable to
general/district hospitals, tertiary hospi-
tals, or selected centers [4]. The main
difference is the number and diversity of
patients who are potentially admitted to
the service.

In university or large nonacademic
hospitals, thenumberofpatientswhopo-
tentially need oncocardiological assess-
ment is high. Therefore, a telephone-
based consultation servicemight behelp-
ful for the pre-assessment of patients
(. Fig. 2).

Who needs an oncocardiology
service?

Besides the “classic” cardiotoxic cancer
drugs, such as anthracyclines or HER2
antibodies, there is a growing number
of novel classes of therapeutics. Among
these novel therapies, immune checkpoint
inhibitors, proteasome inhibitors, BRAF
inhibitors, and other kinase inhibitors are

particularly associated with cardiotoxic
effects. Patients forwhom these potential
cardiotoxic therapies are planned should
be assessed by a cardiologist before,
during, and after therapy.

Furthermore, patients with a high
risk of cardiovascular disease (history
of smoking, hypertension, reduced ejec-
tion fraction) also have a higher risk of
cardiac side effects associated with onco-
logical therapies. These patients should
also be assessed if systemic therapy is
needed.

A guide on which patients need cardi-
ological assessment and how to monitor
these patients was recently published as
a position statement by the German So-
ciety of Cardiology (DGK; [5]).

Importantly, only very few data from
prospective clinical trials are currently
available and the mechanisms of car-
diotoxicity are not well understood. This
makes it particularly difficult to establish
an“evidence-based” surveillance strategy
for patients on cancer therapies. In ad-
dition to the need for more clinical data,
basic science has to investigate both car-
dioprotective strategies alongwithcancer
treatments, as reflected in more recently
published studies [6–8]. We recently
established an oncocardiology working
group within the German Society of Car-
diology (AG40, Arbeitsgruppe für Onko-
logische Kardiologie) to set up a com-
munication platform to initiate registries
and clinical studies. The working group
has close interactions with basic science
groups to investigate mechanisms of car-
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Fig. 19Anoncocardiol-
ogy service is the interdis-
ciplinary integration of car-
diological and oncological
strategies. Permanent in-
tegration of cardiological
healthcare into oncological
healthcarewill help to re-
ducemortalityandmorbid-
ity and to improve quality
of care. Multiple challenges
need to be overcome to set
up this structure

Assess local needs
(Hematological /

Oncological diseases)

Establishment of a
standardized patient

assessment

Establishing of standard operating procedures
(harmonization with other 

onco-cardiology services and
based on current guidelines/position paper)

Cardiac biomarker

Echocardiography
(2D, 3D) Cardiac MRI

Cardiac catheter

ECG, 24h ECG

Advanced diagnosis
for Arrhythmias

Cardiovascular
Diagnostics

In
te

gr
at

io
n 

of
 a

 te
le

ph
on

e-
ba

se
d 

co
ns

ul
ar

 s
er

vi
ce

Fig. 29Adapta-
tion to local needs
and integration of
diverse cardiac di-
agnostic needs are
necessary. For early
stratification of pa-
tients, an additional
telephone-based
consultation service
might be helpful for
larger clinical cen-
ters.MRImagnetic
resonance imaging

diotoxicity and cancer-dependent car-
diac disease.

For clinical routine, it is essential to
communicate clear follow-up strategies.
Admission and follow-up of cancer pa-
tients need to be adapted to the local
oncology standards and prevailing on-
cology entities. The simplified aim of an
oncocardiology service is based on two
keypoints: (1) to facilitate successful can-
cer therapy and (2) to reduce the burden
of cardiovascular pathologies. On this
basis, patient care must be balanced to
give priority to cancer therapy or cardio-
protection.

When do we need an
oncocardiology service?

Before oncological therapy

According to the current position pa-
per, patients with an increased risk of
developing cardiotoxicity or with a need
for potential cardiotoxic therapy re-
quire cardiological assessment [9]. This
assessment includes evaluation of in-
dividual cardiac risk factors (diabetes
mellitus, hypertension, hyperlipidemia,
and smoking), physical examination,
electrocardiography, and imaging of the
left ventricular ejection fraction by two-
or three-dimensional echocardiography.
There are a number of novel drugs,
such as BRAF inhibitors or immune
checkpoint inhibitors, where surveil-

lance strategies are not well established.
These patients should be seen in the
oncocardiology service according to the
current position statements [5].

However, cardiological assessment
has to be adjusted to the potential high
number of patients. Close cooperation
with the local resident cardiologists for
early stratification of patients is essential.
Together, long-term follow-up strategies
need to be established.

During oncological therapy

During ongoing oncological therapy,
most patients are admitted with either
cardiological symptoms or with a high
risk of cardiotoxic events in the absence
of pathological findings.

Procedures for therapy-related com-
plicationsand furthercardiacdiagnostics
at this stage are performed on the basis
of the current guidelines for the diagno-
sis and treatment of cardiac disease (e.g.,
acute coronary syndrome, heart failure,
arrhythmia; [10–12]). There are very few
specific guidelines for cardiotoxic com-
plications, such as checkpoint inhibitor-
associated myocarditis [13, 14].

For cancer survivors

Data on cardiological assessment after
oncological therapies aremostly frompa-
tients who were successfully treated dur-
ing childhood [15]. Again, patients at an
increased risk of late cardiotoxicity need
to be identified. Most data are available
for patients after higher-dosage radia-
tion and/or anthracycline-based thera-
pies (. Fig. 3). However, it is unclear
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whether novel cancer therapies also lead
to late toxic events. Itwill be important to
identify “high-risk” patients early, based
on the individual predisposition. So far,
we can only speculate on genomic, epige-
nomic, metabolic, and other risk-factors
that may add to increased susceptibility
for late toxicity. Ongoing research mod-
eling cardiotoxicity on an individual level
will be able to elucidate the mechanisms
involved and provide insights for further
diagnostic strategies [16].

What do we need to assess?

There is strongevidence thatpatientswith
a high risk of cardiac disease also have an
increased risk of developing cardiotoxic
side effects [17]. Assessment of cardiac
riskfactors is therefore important inorder
to timely identify patients at risk, who
need closer surveillance.

Many cancer therapies have the po-
tential to induce arrhythmias. Therefore,
baseline ECG and follow-up ECG are
important for assessing cardiac rhythm,
branch blocks, and QTc interval.

Most clinical decisions are made on
the basis of left ventricular ejection frac-
tion measurements with two- or three-
dimensional echocardiography. Cardiac
strain analysis is currently under dis-
cussion, but it might be helpful for the
early detectionof potential cardiotoxicity
[18–21]. The best evidence of reduced
strain as a potential marker for early car-
diotoxicity is available frompatients with
breast cancer and anthracycline therapy.

Cardiac biomarkers such as troponin
and N-terminal pro-brain natriuretic
peptide (NT-proBNP) are helpful for
further stratifying patients during fol-
low-up. Moreover, biomarker elevation
can be an early sign of cardiotoxic-
ity in many cancer therapies, whereas
most of these data are from retrospec-
tive analysis of cancer studies [22, 23].
Prospective cohort studies are needed
to improve the evidence for biomarker-
based surveillance strategies.

Future directions of onco-
cardiology diagnostics

Beside classic cardiac imaging and car-
diac biomarkers, many potential novel
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Establishing an oncocardiology service

Abstract
Oncocardiology is an emerging field in
cardiovascular healthcare. Besides establis-
hing surveillance and follow-up strategies
for cancer patients, it will be essential to
set up specialized oncocardiology services.
However, there is a lack of clinical studies
to give evidence-based recommendations
regarding cardiological diagnostic and
therapeutic approaches for cancer patients.
An oncocardiology service is a patient-
centered structure that aims to integrate
research and interdisciplinary patient care

to bridge this gap. We discuss the current
challenges in developing an oncocardiology
service and review the literature on this
topic. We further provide an overview of
the essential diagnostic tools and upcoming
ethical issues to be considered in the
management of oncology patients.
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Aufbau einer onkokardiologischen Ambulanz

Zusammenfassung
Die Onkokardiologie ist ein neuer,
aufstrebender Bereich in der kardiovas-
kulären Gesundheitsversorgung. Neben
der Etablierung von Monitoring- und
Nachsorgestrategien für onkologische
Patienten ist es wichtig, in Zukunft ein
Netzwerk spezialisierter onkokardiologischer
Spezialambulanzen zu errichten. Aktuell
sind nur wenige prospektive klinische
Studien verfügbar, die eine evidenzbasierte
Empfehlung für kardiologische Diagnose- und
Therapieansätze bei onkologischen Patienten
geben könnten. Eine onkokardiologische
Ambulanz ist eine patientenzentrierte
Struktur, die darauf abzielt, Forschung

und interdisziplinäre Patientenversorgung
zu integrieren, um diese Lücke vorerst
zu schließen. Die Autoren diskutieren die
Herausforderungen bei der Entwicklung
einer Spezialambulanz für Onkokardiologie
unter Berücksichtigung der aktuellen
Literatur zu diesem Thema. Darüber hinaus
wird ein Überblick über die wesentlichen
diagnostischen Instrumente und ethische
Abwägungen bei onkologischen Patienten
gegeben.

Schlüsselwörter
Kardiotoxizität · Herzinsuffizienz · Komorbidi-
täten · Arrhythmie · Kardioonkologie

diagnostic tools are currentlybeing tested
in the field of oncocardiology. Among
them, positron emission tomography-
computed tomography (PET-CT) to in-
vestigate cardiacmetabolism and cardiac
remodeling is the most promising [24].
Novel protocols for cardiacmagnetic res-
onance imaging (cMRI) studies will also
help in the timely identification of pa-
tients with potential cardiotoxicity [25].

Amultidisciplinary approach

The oncocardiology service should be
embedded into a cardiology department,
which includes availability of cardiac
catheterization, myocardial biopsy, and
advanced cardiac imaging [4].

For more complex side effects, as may
be observed inpatients on checkpoint in-
hibitors, an interdisciplinary team (car-
diologist, neurologist, endocrinologist,
gastroenterologist, oncologist) should be
established.

Are there guidelines available?

So far, there are only a limited number of
clinical trials that fulfill criteria to allow
for a clear recommendation on the open
questions regarding the diagnosis, treat-
ment, and surveillance of cancerpatients.
Currently, there arepositionpapers avail-
able from the American Heart Associa-
tion (AHA), the ESC [9], the American
Society for Oncology (ASCO) together
with theAmericanCollege of Cardiology

628 Herz 7 · 2020

https://doi.org/10.1007/s00059-020-04952-w


Fig. 39 Exemplary, stan-
dardized follow-up strat-
egy based on the current
international guidelines
andposition paper as
established in the on-
co-cardiology services
in Heidelberg and Essen.
Such flowcharts are start-
ing points and should be
adapted to the individual
patient and can differ be-
tween cancer therapies.
CAD coronary artery dis-
ease,ACEiangiotensin-con-
verting enzyme inhibitors,
ASS acetylsalicylic acid

[21, 26, 27], and the European Society
of Medical Oncology (ESMO; [28, 29]).

More recently, the German Society of
Cardiology published a consensus paper
on oncocardiology that includes all as-
pects of an oncocardiology service [5].

Is there special training to run
an oncocardiology service?

To run an oncocardiology service, it is
essential to have a cardiologist with spe-
cific training in echocardiography who
can perform and interpret physiological
and pathological findings [21]. Further-
more, specific knowledge of the potential
side effects of “classic” and novel can-
cer therapies is necessary so that advice
can be given regarding future diagnos-
tic needs. However, definitive decisions
on the future direction of oncological
therapies are based on team discussions,
including the oncologist and the patient.
Due to the large patient cohort and the
increasing number of diverse cardiac side
effects of oncological therapies, specific
training for oncocardiology is consid-
ered necessary in large clinical centers
[30–32]. The ESC Council on oncocar-
diology has launched specific webinars
that are accredited by the European Ac-
creditationCouncil forContinuingMed-
ical Education (EACCME), which can be
accessed on the ESC website. More re-
cently, a board certificate was established
by the International Society of Cardio-
Oncology (ICOS), which was initiated

to document specific expertise. Not only
cardiologists but alsooncologists, nurses,
and physician assistants with an interest
in cardiotoxicity are invited by the ICOS
to complete the test for a certificate.

Networking

Establishing an oncocardiology service
involves tight interactions with the local
oncology units. The oncocardiology ser-
vice has to be adapted to the local needs
based on the number of patients for cer-
tain cancer entities and therapies. More-
over, a close collaborationwith the oncol-
ogist, e.g., in established tumor boards, is
extremelyhelpful for implementingacar-
diological perspective.

Due to the emerging need for clini-
cal trials and further data from prospec-
tive studies, it will be crucial to build
up a network of oncocardiologists. The
growing interest inoncocardiology is also
reflectedbyanumberof international ini-
tiatives in oncological and cardiological
societies and the establishment of spe-
cialized journals (e.g., JACC: CardioOn-
cology and Cardio-Oncology). To allow
a close interaction in Germany, we estab-
lished a working group for oncocardiol-
ogy within the German Society of Car-
diology (DGK) and the German Society
of Hematology and Clinical Oncology
(DGHO). The primary goal is a strong
collaboration between clinical and basic
researchers. Together with oncologists,
we are establishing standardized proto-

cols toimprovepatientcaresoastoreduce
cardiac morbidity and mortality [2, 5].

Oncocardiology during
a pandemic

Withregard to the current situationof the
global COVID-19 pandemic, oncocardi-
ology services assess patients who have
a high risk of mortality [33]. Most im-
portantly, stratification of patients with
a specific oncocardiological need is nec-
essary in order to reduce patient con-
tact. Integration of a telehealth system
and a telephone-based consultation ser-
vice (. Fig. 2) will help reduce the total
number of patients in daily routine [34].

Ethical considerations

Asmentioned earlier, an oncocardiology
service aims to successfully treat cancer
without harming the heart. The starting
point for the patient is a life-threaten-
ing cancer. Frequently, decisions need
to be made where the individual risk for
cardiac toxicity needs to be accepted in
order to successfully overcome cancer.

A clear therapeutic aim can help bal-
ance thepatient’s individualpriorities. So
far, we can only speculate whether pal-
liative patients might profit more from
a cardioprotective strategy, whereas pa-
tients who can be potentially cured from
cancermay instead accept the risk of car-
diotoxicity. Naturally, for patients with
a high chance of cure and with a pre-
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sumed long-term survival, the risk of
cardiotoxicity has to be reduced as much
as possible.

Complex cardiological procedures
also need to be discussed on an indi-
vidual level. In many of the current
cardiological guidelines, decisions are
based on the survival time, which should
be longer than 1 year (e.g., ICD implan-
tation; [11]). However, patients on
palliative care do not necessarily refuse
complex cardiological procedures to
avoid sudden death, and the desire for
hastened death in patients on palliative
care is low [35].

These few issueshighlight the frequent
ethicaldilemmasthatrequirecarefulcon-
templationandadditional researchinthis
field. The individual considerations re-
garding therapeutic strategies are based
on team decisions including the cardiol-
ogist, the oncologist, and the patient.

Conclusion

Thanks to several advances in cancer
treatment, the survival of many cancer
patients is improving. Consequently,
cancer comorbidities such as cardiac
disease are becoming increasingly im-
portant. Oncocardiology is an emerg-
ing field in cardiovascular healthcare
that aims to facilitate successful cancer
therapy and to reduce the burden of
cardiovascular pathologies. An onco-
cardiology service is a patient-centered
structure that integrates research as
well as interdisciplinary patient care.
Multiple challenges have to be over-
come when setting up this new service,
including organizational as well as ethi-
cal issues.
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