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People with a history of cancer have a higher risk of
cardiovascular disease (CVD) than the general population.
Cardio-oncology, which covers the prevention, detection
and treatment of CVD in people with cancer, is a growing
field internationally, with important collaborative roles for
GPs, oncologists and cardiologists in the care of patients
before, during and after cancer therapy.

Imost 1.1 million Australians were estimated to have a personal

history of cancer in 2014, projected to rise to 1.9 million by

2040.! Patients with cancer have a greater risk of cardio-

vascular (CV) morbidity and mortality than the general
population, likely because of the many risk factors shared by CVD
and cancer, the cardiotoxicity of many cancer therapies and factors
related to the cancer itself.
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Cardio-oncology is a growing field globally that encompasses
the prevention, early detection and optimal treatment of cardiovas-
cular disease (CVD) during a patient’s cancer ‘journey’, as well as
management of tumours of the heart.>* Optimal cardio-oncology
care is multidisciplinary, with an important long-term role for GPs
and primary care teams. Although this role is increasingly recognised,
we believe it requires more formalised inclusion to provide cohesive,
integrated collaborative care and improved patient outcomes.

This article reviews the relation between cancer and CVD and
the latest guidance on cardio-oncology. It outlines the important
role of GPs and primary care in cardio-oncology care of patients
before, during and after cancer therapy.

Cancer and cardiovascular disease

More than a quarter (26%) of all deaths in Australia in 2018 were
attributed to CVD.* On average, patients with cancer have two to six
times the CVD mortality risk of the general population. This increase
inrisk arises in the first year after diagnosis and persists for life.” An
Australian population-based study of 32,000 people with cancer
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found that CVD was the most common cause of death, and CVD
deaths exceeded cancer cause-specific death by 13 years after the
cancer diagnosis.®

The increased CVD risk among patients with cancer likely results
atleast partly from shared risk factors, combined with the cardiotoxic
effects of many cancer therapies and the cancer itself. Risk factors
shared by CVD and cancer include hypertension, smoking, obesity,

diabetes, dyslipidaemia, drug and alcohol use, physical inactivity,
heredity and nutritional factors.”

Cancer therapy and the cardiovascular system

Almost all cancer therapies have been linked to cardiovascular
effects, including conventional chemotherapy (e.g. anthracyclines,
microtubule inhibitors, taxanes and platins), novel therapies
(e.g. targeted biological therapies and immunotherapies) and chest
radiation. Potential cardiovascular adverse effects may be acute or
chronic and include hypertension, atherosclerosis, coronary artery
disease, cardiac dysfunction, heart failure, myocarditis, valve disease,
pericardial disease, thromboembolism, conduction defects and

Key points

¢ Cancer and cardiovascular (CV) disease share many risk
factors, and many cancer therapies are potentially
cardiotoxic; patients with cancer have a greater risk of CV
morbidity and mortality than the general population.

* Cardio-oncology encompasses the prevention, early detection
and optimal treatment of CVD disease before, during and
after cancer therapy.

¢ GPs can make an important contribution to CV risk
assessment and management before and after cancer
treatment.

¢ Although the role of GPs is increasingly recognised, it needs
formalisation, with the development of appropriately funded
care models.

¢ Enhanced multiway communication systems are key to
ensure information is shared in a timely manner between
specialists and GPs treating people with cancer.

arrhythmias. There is also the potential for indirect cardiovascular
toxicity through effects on the thyroid, adrenal glands, pituitary
gland and pancreas.

Importantly, these adverse effects occur in both adult and paediatric
populations. They are specific to the type of cancer treatment rather
than the tumour type. The anticancer therapies that affect different
parts of the cardiovascular system are shown in Box 1.%

Cardio-oncology guidelines

The first international guidelines on cardio-oncology were released
in 2022 by the European Society of Cardiology (ESC; www.escardio.
org/Guidelines/Clinical-Practice-Guidelines/Cardio-oncology-guide-
lines).” They are also available as a free downloadable app with a search
function (www.escardio.org/Guidelines/Clinical-Practice-Guidelines/
Guidelines-derivative-products/ESC-Mobile-Pocket-Guidelines).
Australian and New Zealand cardio-oncology recommendations for
paediatric oncology patients were also recently developed by a Delphi
consensus approach.”” Both documents are designed to aid consistency
and standardisation of cardio-oncology care.

The aim of cardio-oncology is to provide personalised care that
includes primary and secondary CVD prevention, CVD diagnosis
and management, and surveillance for CVD in people with cancer.
Optimal cardio-oncology care is patient-centred and supported by
multidisciplinary care providers, including cardiologists, oncologists
and haematologists, GPs, hospital and community nurses and allied
health professionals. It is also pre-emptive, spans the entire cancer
journey and varies according to the individual patient’s needs and
risk profile (Table).” Baseline risk stratification and management are
a cornerstone and define the dynamics of care provision for the
remainder of the patient’s journey (Figure 1)

A prevention and surveillance plan for potential CVD compli-
cations is also recommended. This plan should include patient risk
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1. Anticancer therapies that affect different parts of the
cardiovascular system®

Pulmonary vasculature

¢ Alkylating agents

¢ Dasatinib

¢ Immune checkpoint inhibitors
¢ CAR-T cell agents

Systemic vasculature

¢ Alkylating agents
Microtubule-binding agents
Platinum-based agents
Proteosome inhibitors
BCR-ABL1 inhibitors

VEGF inhibitors

Immune checkpoint inhibitors
CAR-T cell agents
Radiotherapy

Heart valves
¢ Radiotherapy

Venous thromboembolism

¢ Platinum-based agents

¢ VEGF inhibitors

¢ BCR-ABL1 inhibitors

* Immune checkpoint inhibitors
¢ CAR-T cell agents

¢ Radiotherapy

Pericardium
* Immune checkpoint inhibitors
* Radiotherapy

Conduction system

* Alkylating agents

* Microtubule-binding agents
* BCR-ABL1 inhibitors

e BTK inhibitors

e CAR-T cell agents

¢ Immune checkpoint inhibitors
* Radiotherapy

Coronary arteries

* Antimetabolites

* Immune checkpoint inhibitors
* Radiotherapy

Heart muscle

* Alkylating agents

¢ Anthracyclines

¢ HER-2 inhibitors

* Immune checkpoint inhibitors
¢ VEGF inhibitors

e CAR-T cell agents
Radiotherapy

Abbreviations: BCR-ABL1 = Bcer-Abl tyrosine-kinase; BTK = Bruton tyrosine kinase;
CAR = chimeric antigen receptor; HER-2 = human epidermal growth factor receptor 2;

VEGF = vascular endothelial growth factor.

assessment, stratification and monitoring during treatment, other
specific recommendations during treatment and on its completion,
and surveillance, depending on individual circumstances.’

Importance of the GP’s role

As increasingly recognised, a key component of successful imple-
mentation of the cardio-oncology guidelines and recommendations
is care integration. Primary care is mentioned in the ESC guidelines,
but we believe its role requires greater acknowledgement and delin-
eation to support true collaborative care.’ This need was also high-
lighted in a recent editorial by health professionals working in
cardio-oncology in Australia."

Cancer care requires a ‘care continuum, and primary care has a
role across each phase of the cancer journey. Primary care has com-
munity culturallinks, which are important for optimal long-term care,
especially for culturally and linguistically diverse populations. GPs can
integrate care for cancer survivors, utilising their skills in chronic
disease management, health promotion and lifestyle modification.”
GPs have insights into the psychosocial situation of their patients and
can provide holistic care and oversight. Further, GPs and primary care
are key to providing local supportive care for patients in regional, rural
and remote areas, where access to specialist care may be limited."”

Consequently, it is crucial that primary care providers, GPs and
nurses are acknowledged as key members of the multidisciplinary
cardio-oncology team and that effective multiway communication
systems are established to support cohesive collaborative care. Oncol-
ogy and cardiology specialists are recommended to ensure timely
multiway communication with the patient’s GP to keep them up to
date with the management and surveillance plan and to emphasise

Table. Cardio-oncology care pathways recommended by ESC, 2022°

New cancer diagnosis

During cancer treatment

First year after cancer treatment

Long-term follow up

Assess baseline risk of

Inform, advise and support patients to promote a healthy lifestyle; educate about risk factors (all risk levels)

CV toxicity

Manage CV risk factors and CVD according to ESC guidelines

Low-risk patient ¢ Standard surveillance

Moderate-risk patient ¢ Cardiology referral

symptoms

* Assess 1 year after completion | * Assess CV risk factors annually
of cancer therapy
Reassess if new CV signs or

Cardiology referral if new CV

Cardiology referral if new CV symptoms develop

Assess CV risk factors annually
Restratify CV toxicity at 5 years
TTE every 5 years for moderate-risk survivors of adult

symptoms develop ] ]
cancer and moderate-risk adult survivors of adolescent
or childhood cancer
¢ Cardiology referral if new CV symptoms develop
High-or very high-risk ¢ Cardiology referral ¢ Assess 3 months and 1 year ¢ Assess CV risk factors annually

patient ¢ CVD prevention

therapy

after completion of cancer

Cardiology referral if new CV
symptoms develop

TTE atyears 1, 3 and 5 and every 5 years thereafter
for high-risk survivors of adult cancer

TTE every 2 years for high-risk adult survivors of
childhood or adolescent cancer

¢ Cardiology referral if new CV symptoms develop

Abbreviations: CV = cardiovascular; CVD = CV disease; ESC = European Society of Cardiology; TTE = transthoracic echocardiography.
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Strategies to reduce CV toxicity risk

Baseline During cardiotoxic cancer Long-term follow up after cancer therapy

* Optimised management therapy « CVrisk assessment within one year after therapy completion
of CVD and CVrisk factors  « Cancertreatment surveillance  * Cancer survivorship programs

« Cardioprotective strategies ¢ Early 1t of toxicity - annual CV risk assessment

in high-risk patients - CVD and CV risk factor management

A

Pre-existing CVD, risk factors or
cancer therapy

CV toxicity risk

No pre-existing toxicity risk factors

Time

>

Figure 1. Dynamics of cancer therapy-related cardiovascular (CV) toxicity risk in patients with cancer

over their therapy continuum. CV toxicity risk varies during and after treatment according to the
type, dose, frequency and duration of oncology therapy (green line). The risk may be increased by
pre-existing CV disease (CVD), CV risk factors or previous cancer treatments (red line). The risk may
be reduced by intervention strategies (arrows).

Adapted from Lyon et al. 2022 ESC guidelines on cardio-oncology. Eur Heart J 2022; 43: 4229-4361.°

dyslipidaemia and diabetes; encouraging a
healthy lifestyle, including exercise, nutrition
and smoking or vaping cessation; and allied
health referrals as indicated. It may involve
the introduction of protective medications,
such as ACE inhibitors, angiotensin receptor
blockers (ARBs) and statins, under the guid-
ance of cardio-oncology or cardiology treating
teams as needed.

Risk stratification
GPs also have an important role in providing
information to treating oncologists and
cardiologists about the patient’s cardiovascular
health. If more background information is
available to these specialists before cancer
treatment, then more optimal decisions regard-
ing treatment and monitoring can be made.
Itisimperative to identify high-risk patients
before treatment begins. Risk stratification is
based on pre-treatment risk assessment and
the potential risk of the proposed treatment.

to patients the importance of having a regular GP who is a member
of the overall care team. Nurse practitioners and community nurses
may also have an important role; in some locations, they may be a
patient’s initial and main health contact in the community.

The Clinical Oncology Society of Australia (COSA) and Cardiac
Society of Australia and New Zealand (CSANZ) have been working
jointly since 2021 to address CVD in patients with cancer. The
working group recently outlined some of the challenges in improving
CVD outcomes in people with cancer in Australia and priority areas
for improvement. Formalised cancer and cardio-oncology pathways
will enable and support high-level standardised care and prevent
fragmentation of care. Ideally, more formalised pathways could
also support the establishment of care models that include GPs,
with associated appropriate Medicare funding. With such frame-
works, GPs are likely to prove invaluable support for other cardio-
oncology team members, especially in primary and secondary
prevention, while also maintaining a centralised primary care
holistic approach.

COSA and CSANZ are also developing educational resources for
health professionals and patients. There is the potential to develop
guidelines, recommendations and resources more specific to the
Australian context that could fully incorporate the role of GPs and
primary care.

The GP’s role: before cancer treatment

Prehabilitation

GPs have a key role in patient prehabilitation before treatment for
cancer. This includes providing the best possible management of
pre-existing cardiovascular risk factors, such as hypertension,
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A suggested checklist for assessing the
patient’s baseline cardiovascular toxicity risk is shown in Box 2.
Detailed risk stratification and proformas are provided in a dedicated
publication.” They are also available via an app (www.escardio.org/
Guidelines/Clinical-Practice-Guidelines/Guidelines-derivative-
products/ESC-Mobile-Pocket-Guidelines).

GPs can assist with risk stratification by helping complete
baseline cardiovascular risk assessment.’ Key information for pre-
treatment cardio vascular risk assessment that needs to be commu-
nicated to treating oncology and cardiology teams includes:

« CVDrrisk scores — of note, at the time of writing, the newly
released AusCVD risk calculator (www.cvdcheck.org.au) does
not include a history of cancer treatment as a risk factor, so
clinical interpretation is advised

« results of cardiovascular investigations, including ECGs,
echocardiograms, CT calcium score

« history, including CVD, cardiovascular risk factors,
thromboembolism and previous potentially cardiotoxic
cancer treatments

« family history

« comorbidities (e.g. diabetes, hypercholesterolaemia, chronic
kidney disease) and concurrent medications

« waist circumference and body mass index (BMI)

« lifestyle factors (exercise, nutrition, smoking, vaping, current

or history of alcohol or illicit drug use).

Psychosocial support

GPs are well experienced in providing psychological support to their
patients. This can include primary care supportive counselling and
psychology referrals, as well as information about resources for
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Cardiology.,

Risk factors for cancer therapy-related CV toxicity ~ Clinical assessment

* Previous cardiotoxic therapies
¢ Previous CVD

height, weight, BMI)

HbA1c = glycated haemoglobin; NT-proBNP = N-terminal pro-BNP.

patient clinical status, type of cancer treatment and kidney function.

2. Checklist for baseline assessment of cardiovascular toxicity risk

* Age, sex, genetics ¢ Cancer treatment history * BNP or NT-proBNP*

* Medical CV risk factors e CV history ¢ Cardiac troponin®

 Lifestyle risk factors e CVrisk factors * ECG

¢ ECG, transthoracic echocardiography and * Physical examination * Fasting plasma glucose level, HbA .
cardiac biomarker abnormalities e Vital signs measurement (BP, heart rate, * Kidney function, eGFR

Abbreviations: BMI = body mass index; BNP = B-type natriuretic peptide; BP = blood pressure; CV = cardiovascular; CVD = cardiovascular disease; eGFR = estimated glomerular filtration rate;

* Consider other CV complementary tests (e.g. cardiac MRI, coronary CT angiography, cardiopulmonary exercise testing) in selected patients.
T Cardiac biomarkers (natriuretic peptide and troponin) should be measured in patients at risk of cancer therapy-related CV toxicity where available, with results interpreted according to

Adapted from Lyon et al. 2022 ESC guidelines on cardio-oncology. Eur Heart J 2022; 43: 4229-4361.°

Complementary tests*

e Lipid profile
¢ Transthoracic echocardiography

patients and carers, such as the Cancer Council, Canteen, specific
support groups and disease-specific foundations.

The GP’s role: during cancer treatment

During the active cancer treatment phase, GPs can provide supportive
care to the patient as needed and be involved in multiway commu-
nication with tertiary care providers. Cardiovascular toxicity is
dynamic (Figure 1), and it is important for GPs to support continued
risk minimisation and management, whether through encouraging
lifestyle changes, supportive counselling or medication.

The detailed monitoring and investigations recommended during
cancer treatment are usually overseen by oncologists and cardiologists.
These include echocardiography with myocardial global longitudinal
strain (GLS) assessment, measurement of cardiac biomarkers (cardiac
troponin, B-type natriuretic peptide) and advanced cardiac imaging.
There are also specific indications for the commencement of cardio-
protective medications such as ACE inhibitors or ARBs, beta blockers,
statins and antiplatelet therapies. Ideally, the cardio-oncology team
will continue to update the GP about the management plan along
the treatment journey. Establishing a bidirectional communication
pathway between involved health professionals will allow for cohesive
and optimal holistic patient care.

The GP’s role: after cancer treatment
After cancer treatment, cancer survivors require awareness and
monitoring for cancer- and treatment-related risk factors and adverse
effects. GPs and primary care teams can expect to be provided with
along-term follow-up plan and surveillance guidelines for late effects.
If these are not provided, we recommend the GP or primary care
team request such a plan from the cardio-oncology team to ensure
long-term follow-up is appropriate and clearly communicated to all
health professionals and to the patient. A surveillance plan is especially
important for paediatric patients, who will at some stage transition
to adult care settings (Table).’

GPs are well placed to oversee long-term surveillance and to
support and promote risk factor reduction and health improvement

measures. This includes monitoring blood pressure and liver and
renal function, counselling about nutrition, exercise and substance
use, supporting mental health, refining medication and referring
back to the cardio-oncology team as indicated.

Rehabilitation is paramount after any cardiac event and should
proceed as per local guidelines, ensuring all key health team mem-
bers are informed. There is strong evidence that cancer patients
and survivors are underprescribed medications for conventional
cardiovascular indications such as aspirin and statins.* This in turn
leads to increased cardiovascular admissions among cancer patients
and survivors.”” For patients with diabetes, some novel antidiabetic
drugs such as SGLT2i and GLP-1 antagonists have been found to
have cardiovascular benefits, so having related specialist input and
consideration by GPs, if indicated, could prove beneficial.

Ensuring the GP and primary care are involved after cancer
treatment is a crucial component of recommended cardio-oncology
long-term care and surveillance. A proposed model of collaborative
care by GPs, cardiologists and oncologists within a cardio-oncology
team is shown in Figure 2, including specialty-specific roles and
interdisciplinary overlap.'®

Communication with patients
Itisimportant that patients with cancer are made aware of the shared
risk factors between cancer and CVD and their own personal
surveillance plan to minimise potential short- and long-term risk. A
patient communication document is available to accompany the ESC
guidelines; this is well designed, albeit with some limitations because
of variable health literacy and cultural and linguistic diversity.”
Along the cancer journey, health professionals are recommended
to communicate regularly and clearly with patients and to provide
education, support and counselling as indicated. This open commun-
ication should continue in the primary-care setting, where patients
can be supported and empowered to make optimal lifestyle choices
as well as informed of the signs and symptoms that indicate the need
for medical review. It is also paramount that patients understand
potential short- and long-term treatments and recommendations,
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General practitioner
Promote lifestyle modification to help
prevent CVD and cancer in well patients
Screen for cancer (guideline directed)
Refer as appropriate (cardiology,
oncology, cardio-oncology)

therapy
¢ Follow up long term, with cancer and cancer therapy
management and surveillance * Determine necessary CV monitoring
for complications, risk after completion of cancer therapy
reduction (as recommended « Promote cancer risk
by the cardio-oncology factor reduction
team) * Promote CV risk factor
reduction

* Monitor for
complications and
toxicity of cancer
therapy

Oncologist
Co-ordinate cancer staging
Initiate engagement of
cardio-oncology team
Adapt cancer therapy to any
complications that develop
Recommend cancer
surveillance program on
completion of cancer therapy

¢ Monitor for CV
complications of
cancer and cancer

Identify CV complications

of cancer and cancer therapy
Participate in CME for all three
groups: joint lectures, grand
rounds and multidisciplinary
didactic symposiums

Cardiologist
¢ Guide cardiac imaging,
diagnostic testing and
interventions before, during
and after cancer therapy
* Manage cardiac complications of

* Participate in
cardio-oncology team

¢ Undertake pretreatment
risk stratification and
treatment planning

Figure 2. Proposed model of collaborative care for patients with cancer by GPs, oncologists and cardiologists.

Abbreviations: CME = continuing medical education; CV = cardiovascular; CVD = CV disease.

Adapted from Vincent L, et al. Cardiovascular disease and cancer: is there increasing overlap? Curr Oncol Rep 2019; 21: 4718

which is likely to improve adherence. Education resources and digital
health tools available through ESC and local hospital and treating
centres can also be used to aid patient knowledge and self-care.

Conclusion

Clearer role definitions, awareness and improved multiway commu-
nication are key to minimising fragmentation of care and to providing
optimal cardio-oncology care to our patients. Risk management and
monitoring are crucial long-term elements of cardio-oncology care.
Enhanced awareness and education about cardio-oncology and the
important role of GPs and primary care could be addressed through
professional organisations and networks for GPs, primary care,
oncology and cardiology. More standardised and formalised care
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models that include the important role of GPs might also help support
appropriate funding for such care provision.

Optimal cardio-oncology care will hypothetically lead to fewer
hospital admissions and reduced cost to health budgets, while improv-
ing long-term quality of life of cancer patients. Cardio-oncology
initiatives, frameworks and pathways need to include GPs and primary
care, acknowledging their generalist skills across a lifespan and their
important role over the cardio-oncology trajectory. cT
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