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Why discuss heart disease and cancer?    Let’s consider…

• These are by far the two most common disease conditions in the developed 
world

• Cardiac disease may pre-exist cancer therapy or may be caused/exacerbated by it
• Cancer therapy is more effective than ever before at treating cancer, but has a 

price...
• Therapeutic choices for both cardiology and oncology have significant overlap
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Cancer and the heart
• Cancer in the Heart

• Primary Cardiac Tumours: benign and malignant
• Metastases from other tumours

• Cardiovascular complications of cancer therapy (termed cardio-
oncology) 
• Survivors of cancer years ago
• Active Cancer Treatment and Heart Disease

• Medical therapy
• Radiotherapy
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Not a new problem…
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How to deal with the “collateral damage” caused by 
oncologists & haematologists
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Cardio-oncology – new field
1st International Conference on Cancer and the Heart, Houston, Texas, 
2010

Patient comment

“When I was diagnosed with cancer I felt I could cope and was very 
positive, but when they said my heart was failing as well, this was too 
much to bear.”
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Presentation Notes
New field..important for doctors and nurse
But remember it is also very important for patients
As cardiologists/heart failure nurses we far to often think we can help/fix heart failure and we may be worried about the cancer, while the patient may be coming from the opposite direction. 



Improvements in longevity after cancer

• Dramatic improvements in early detection and adjuvant therapy → 
significant survival gains

• Approx 30 million cancer survivors worldwide
• Increased risk of the late-effects of cancer therapy
• Commonest childhood cancer - acute lymphoblastic leukaemia

• 5 year survival in 1983 < 10%
• 2012 > 80%
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Presentation Notes
We think as heart failure doctors we made vast improvements in treatment and survival of our patients, but our oncology colleagues have also done remarkably well.
5 year survival rates



Estimated and projected cancer survivors in USA
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de Moor JS et al, Cancer Epidemiol Biomarkers Prev 2013



Changing paradigm -
Cancer survival to cancer survivorship
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https://canceraustralia.gov.au/affected-cancer/what-cancer/cancer-australia-statistics



Is there a problem?
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Among 63566 breast cancer patients, CVD was the leading cause of death, 
followed by breast cancer

Among women who died as a result of CVD, only 25% were also categorized 
as having CVD as a co-morbid condition at the time of breast CA diagnosis



Risk of developing severe health conditions 
among cancer survivors vs siblings
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Oeffinger et al, N Engl J Med 2006; 355:1572-82



Cancer Treatment and Heart Failure Mortality
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Felker et al, N Engl J Med 2000

3-fold worse 
outcome than 

ICM



Chemotherapy-induced cardiomyopathy
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Which drugs are the culprits?
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Lenneman and Sawyer Circ Res. 2016;118:1008-1020



Cardiotoxicity of Antineoplastics
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How serious is the problem? ∆ LVEF
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28% incidence of ↓ LVEF
Over 40% incidence of HT

30% incidence of HT



Is it just the drugs?
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Compound effects: RTx and CTx, esp
anthracyclines
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Spetz et al., Curr Treat Options Cardio Med (2018) 20: 31



It’s getting even more complex
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Data courtesy of HFSA



Targets of TKIs
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Plus a number of non kinase targets have now been identified



Common risk factors in HF & cancer
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Why is there a problem?
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Cancer and the Heart - elusive balance
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Presenter
Presentation Notes
In our practice and research we focus on the problems on the right…to grow new blood vessels because of ischaemia, regenerate heart with stem cells
On the other hand oncology service and pharma



Summary 
• Advancement in diagnostic tools and therapies have dramatically improved 

cancer survival
• Adverse cardiac effects of conventional therapies remain
• Newer adjuvant therapies interfere with molecular pathways crucial to normal 

cardiovascular health
• Numerous more drugs in the pipeline

• The cancer survivor population is aging with a higher prevalence of traditional 
CVD risk factors

• If there trends continue, further improvements in cancer-specific and overall 
survival may be offset by increased therapy-associated CV mortality
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What can we do as physicians?
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What can we do about the problem?
Early:
• Identification of patients at greatest risk
• Prevention
• Early detection and treatment
Ongoing:
• Improved service delivery
• More dedicated service
• Long-term survivorship clinics

26



Definition of Cardiotoxicity
• Lack of consensus
• Most current definitions incorporate some/all of the 

following:
• Cardiomyopathy in terms of a reduction in LVEF
• Symptoms associated with HF
• Signs associated with HF, such as S3 gallop, tachycardia, or both
• Reduction in LVEF from baseline

• in the range of ≤ 5% to < 55% with signs or symptoms of HF
or

• in the range of ≥ 10% to < 55% without signs or symptoms of HF

• National Cancer Institute (Singapore)
Toxicity that affects the heart
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Not just Heart Failure
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PHT

VTE

QT prolongation
ArrhythmiasPAD

Ischaemia

HT

HF



Prevention of cardiotoxicity
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Yun et al, Postgrad Med J 2015;91:627-33



Prevention of cardiotoxicity
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Yun et al, Postgrad Med J 2015;91:627-33

LVEF

Cardiac events



Trials of cardioprotection
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Small studies
Low risk patients
Surrogate end points



Ongoing trials
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Importance of early detection
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Cardinale et al., Circulation. 2015;131:1981-1988Cardinale et al., J Am Coll Cardiol 2010; 55:213–20



Focus has been on LV systolic dysfunction/EF

• LVEF not sensitive for preclinical heart disease

• In chronic cardiotoxicity with AC: E/A ratio, DT and IVRT 
were all deranged in 50% of patients Rx with AC, when 
LVEF was still normal  {Tjeerdsma G,et al Heart 1999:81:419}

• Novel measures (myocardial deformation) – Global 
longitudinal strain (GLS)
• Predicts development of LV dysfunction after 12 months
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Thavendiranathan et al, JACC 2014;63:2751-68



Cardiotoxicity Progression: heart failure cascade
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Anthracyclines
Herceptin

TKI



Combining Biomarkers and Imaging
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Anthracyclines
Herceptin

TKI



Biomarkers in chemotherapy-induced cardiotoxicity
• Most biomarker studies were done in setting of anthracycline chemotherapy 

only

• Troponins
• Mixed results, although on balance increase in Trop is associated with reduction in cardiac 

function and/or cardiotoxicity
• Persistent increase in Trop predicts subsequent LVEF decline
• Downside: implies myocyte damage has already occurred
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Biomarkers in chemotherapy-induced cardiotoxicity
• BNP

• Mixed results
• Not as robust as Trop at predicting cardiotoxicity per se
• Good correlation with LVEF
• But…does not always predict change in LVEF

• Other biomarkers – limited data
• MPO (oxidative stress)
• hs-CRP (inflammation)
• Placental growth factor (angiogenesis)
• Soluble Flt-1 (vascular remodelling)
• GDF-15 (inflammation and oxidative stress)
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What do guidelines tell us
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Criteria for a clinically useful biomarker
• Can the clinician measure it?

• Accurate & reproducible
• Fast
• Reasonable cost

• Does it add new information?
• Strong and consistent association with disease and/or outcomes
• Cut-off values/ranges can be defined

• Will it help with management?

• NIH definition:
“A characteristic that is objectively measured and evaluated as 
an indicator of normal biologic processes, pathogenic 
processes, or the response to a therapeutic intervention”
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Service delivery – cardio-oncology
• Dedicated sub-service as part of heart failure program

• Multidisciplinary clinic – even more important than with 
other programs – heart is seldom the only organ affected!

• Need to be ready/anticipate progressive increase in 
service utilization
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Why dedicated cardio-oncology service?
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• Increasing referrals from 
haematology & oncology to 
cardiology

• Many patients receiving 
cardiotoxic agents

• Older population requiring 
chemotherapy

• Otherwise seen by various 
cardiology services → delays in 
referrals and drug titration

Overall aim:
AVOID DELAYS TO CANCER TREATMENT



Challenges in cardio-oncology
• Patient priorities – treatment of cancer vs cardio protection
• Lack of formal training/guidelines
• New treatment modalities with wide ranging forms of 

cardiovascular toxicities
• Lack of mechanistic studies for new treatment modalities
• A team approach
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Gaps in evidence
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Our Cancer & the Heart Program
• Combined clinical and research program
• First full bench-to-bedside program in HNE and in Australia

• In vitro – cell lines – to assess mechanisms of cardiovascular 
toxicities of chemotherapy

• Exosomes: Identify early exosomal biomarkers in response to 
chemotherapy released from human cardiovascular cell lines.

• Animals – effects of cancer therapies on development of 
cardiotoxicity

• Humans –novel + established biomarkers +/- new imaging for 
prediction and early detection of cardiotoxicity

• Humans – does heart failure engender increased cancer risk?
• Service improvements in delivery of care
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Our Program
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• University of Newcastle
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Mayo cardio-oncology clinic model
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