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Why cardioncology?
• Ageing population - suffering of both cancer and CVD 

• Increasing incidence of cancer patients

• Increasing incidence of CVD

• Incidence but also survival of cancer increasing 

• Most survivors from cancer developing or dying from CVD

• Patients cured for cancer must not become heart failure patients

• Cancer therapy consequences may develop after many years from 
treatment

• The “sliding doors” concept: different treatment of patients if separate 
approach to care by oncologists or cardiologists – best treatment if 
cardiologists and oncologists interact



Trends in incidence of cancer in selected European countries -
males



Trends in incidence of cancer in selected European countries -
females



Trends in mortality of cancer in selected European countries -
males



Trends in mortality of cancer in selected European countries -
females



Relative five year survival (%) in Europe 

Cancers site Relative 

survival

Proportion of 

cases

Lip, testis, thyroid, malignant melanoma, 

Hodgkin’s lymphoma

> 80% 4%

Breast, prostate, bladder, cervix, uterus, 

larynx

60-79% 30%

Colon, rectum, kidney, non-Hodgkin 

lymphoma

40-59% 20%

Stomach, ovarian cancer, multiple myeloma 20-39% 10%

Lung, pancreas, oesophagus, brain, liver < 20% 25%



PATIENT WITH HEART FAILURE AND CANCER

CARDIOLOGISTONCOLOGIST

Cancer diagnosis and staging

Surgical intervention

Anthracyclines followed by 

signalling inhibitors

Cardiotoxicity

Worsening of HF

Diagnostic work-up of HF 

Optimization of HF therapy

Coronary lesion: PCI + BMS

Delay in Cancer diagnostics, 

stadiation and treatment

Cancer progression

ONCOLOGIST-CARDIOLOGIST 

COORDINATION

Optimal timing of cancer diagnostics and stadiation and HF diagnostic work-up 

Optimal timing of cancer intervention  and selection of chemotherapy with “cardioprotection” 

Optimal management of coronary lesion and of HF treatment 

Long survival with optimal QoL 

The “SLIDING DOORS” Concept



Physiopathology and toxic Heart 
effects of CT drugs – General 

Principles

• Type I toxicity (cell necrosis - permanent cardiac damage)
• Type II toxicity (cell dysfunction - reversible cardiac damage)
• Potentiation of toxic effect by un-correct timing of 

association of type I and II drugs
• Shift from high doses chemotherapy in advanced stages of 

cancer to modulated chemotherapy with combinations of 
different agents (type I and II), lower doses and prolonged
administration

• Shift from prolonging survival to side effects and QoL
• Paediatric and Older patients
• Not only Heart Failure



DIFFERENT TOXIC 
EFFECTS OF 

CHEMOTHERAPY

MYOCARDIAL

DISFUNCTION

HEART FAILURE

HYPERTENSION

THROMBO-

EMBOLISM

CORONARY

DISEASE

LONG QT

ARRHYTHMIAS

OTHER 

COMPLICATIONS

PRO COAGULATION

CONDITION

PRO-ARRHYTMIC

CONDITIONS

CV RISK

FACTORS

CV RISK

FACTORS



Relationship cancer therapy –
cardiovascular diseases

• Myocardial Dysfunction and Heart Failure (HF)

• Coronary Artery Disease (CAD)

• Valvular Heart Disease (VHD)

• Arrhythmias – LQT acquired

• Arterial Hypertension

• Thromboembolic Disease (TE)

• Peripheral Vascular Disease (PAD) and stroke

• Pulmonary Hypertension (PAH)

• Pericarditis 



Myocardial Dysfunction and Heart 
Failure

• Strict control of cardiovascular risk factors

• LVEF assessment before and periodically during CT – same imaging 
method with good quality

• Lower limit of LVEF < 50%

• If reduction of LVEF > 10% but not under the lower limits repeat 
assessment during and shortly after CT

• If reduction of LVEF > 10% under the lower limit : ACE-Is (or ARBs) + 
Beta-Blockers to prevent further LV dysfunction

• ACE-Is (or ARBs) + B-Blockers in symptomatic HF or asymptomatic 
LV dysfunction



Myocardial Dysfunction and Heart Failure 

Risk Factors for cardiotoxicity following anthracyclines

• Cumulative dose
• Female sex
• Age

− >65 years old
− Paediatric population (<18 years)

• Renal failure
• Concomitant or previous radiation therapy involving the heart
• Concomitant chemotherapy

− alkylating or antimicrotubule agents
− immuno- and targeted therapies

• Pre-existing conditions
− Cardiac diseases associating increased wall stress
− Arterial hypertension
− Genetic factors



Myocardial Dysfunction and Heart 
Failure



Coronary Artery Disease

• Assessment of CAD considering CT as a risk factor and based on age, 
gender and history

• Clinic evaluation and diagnostic tests for ischemia detection indicated to 
diagnose pre-existing CAD and guide the choice of CT drugs

• CT with pyrimidine analogues requires close monitoring for ischemia with 
regular ECGs – STOP CT if ischemia occurs

• Drug re-challenge may be considered if no alternatives (eventually pre-
treatment with TNG and/or Channel blockers

• Long term F-U and ischemia tests useful for detection of CAD after CT and 
mainly RT



Valvular Heart Disease
• CT agents do not directly affect cardiac valves.

• VHD for pre-existing valve lesions, infective endocarditis  and  LV 
dysfunction.

• RT-induced VHD in 10% of treated patients: fibrosis and calcification of the 
aortic root and cusps, mitral valve annulus and base and mid portions of the 
leaflets.

• Mediastinal RT with 20-30 Gy, 30-year risk increased by 1.4%. 

• Echocardiography assessment method of choice, at baseline and at follow-
up.

• CMR and CT may be used. CT useful for calcifications of the ascending aorta.

• Cardiac surgery challenging because of mediastinal fibrosis, associated CAD, 
myocardial and pericardial disease and impaired wound healing. TAVI of 
choice. 



Arrhythmias
• Basal 12 leads ECG and QTc in all patients at baseline

• Repeated periodical ECGs in patients with history of LQT, organic heart 
disease, other QT prolonging drugs, bradycardia, thyroid dysfunction and 
electrolytes abnormalities 

• Discontinue treatment /alternative treatment if QTc > 500 msec or 
increase > 60 msec or arrhythmias development 

• Careful assessment and avoid conditions favoring torsades de pointes, 
mainly hypokalaemia and extreme  bradycardia

• Minimize exposition to other QTc prolonging drugs during CT with 
potentially chemotherapy at risk 

- see 



Arrhythmias



Arterial Hypertension

• Monitor blood pressure before and during CT 

• Management of Hypertension according to current GLs

• Early and aggressive antihypertensive treatment to prevent CV 
complications

• Prefer ACE-Is /ARBs, beta-blockers, dihydropyridine calcium channel 
blockers – Avoid due to possible drug interactions non-dihydropyridine 
channel blockers

• Reinforce hypotensive therapy and reduce or discontinue VEGF inhibitors 
if BP not controlled.

• Restart VEGF if BP controlled.



Thromboembolic Disease



Peripheral Vascular Disease and Stroke
• Up to 30% of treated with nilotinib, ponatinib, and other TKI 

develop from first months to many years severe lower limb PAD.

• Antiplatelet drugs and, if severe PAD, revascularization

• Raynaud phenomenon

• Risk for ischaemic stroke doubled after mediastinic, cervical or 
cranial RT.

• Cerebrovascular ultrasound screening 5 years after irradiation and 
at least every 5 years.

• Aorta, other sovra-aortic vessels and iliac arteries involved



Other Conditions

• Pericardial disease

• Pleural effusion

• Autonomic dysfunction

• Pulmonary hypertension

• Pediatric cancer population

• Elderly cancer population

• Pregnant Women



Cardiac Radiation Toxicity targets
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REGIONAL RT 

(ie, MANTLE RADIATION)
INVOLVED-FIELD RT               INVOLVED-NODE RT

Shifting paradigm of 
Radiotherapy
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Long-term Surveillance Programs for       
cancer survivors 

• Myocardial dysfunction

• Coronary disease

• Vascular disease

• Valvular disease



Long-term Surveillance Programmes
for cancer survivors 
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Long-term Surveillance Programmes
for cancer survivors 
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Long-term Surveillance Programs for       
cancer survivors – Critical points

• Very few organized Cardio-Oncology Services

o In Italy is starting a poll to know how many really they are: Candiolo (TO) 
IRCCS, Milan IEO, Napoli IRCCS Fondazione G. Pascale, Padua IOV, Bari 
IRCCS G.Paolo II, Aviano (PN) CRO 

o In Spain University Hospitals La Paz in Madrid and Bellvitge in Barcelona 
with C-O structures

o In Portugal University Hospital Santa Maria, Lisbon C-O with 
specialized cardiologist - 3 oncology hospitals with general cardiologists. 

o In France C-O service in Marseille, Hopital Bichat Paris, Hospital St 
Joseph et St Luc Lyon active collaboration with Oncology Centres 

o In Belgium, Germany, Czech Republic, Norway, Rumania, Switzerland not 
apparently structures



Long-term Surveillance Programs for       
cancer survivors – Critical points

• Who is interested in Cardio-Oncology?

o In Italy C-O WG of ANMCO – AIOM - AICO (?) -

o In Spain C-O WG of Spanish Society of Cardiology

o In Portugal, France, Belgium, Germany, Czech Republic, Norway, 
Rumania, Switzerland no apparently WGs or associations about C-
O



Long-term Surveillance Programs for       
cancer survivors – Critical points

• Enhance Knowledge:
o Patients

o General Practitioners

o Cardiologists

o Oncologists

o Community

• Communication

• Organization

• Resources

• Common Paths for Follow-Up an Management



What Essential Messages
• Reduce common CVD risk factors

• Careful elimination of risk conditions

• Does the proposed CT or RT have a cardiac toxicity?

• What kind of CVD problem may have a specific cancer treated patient?

• How frequent is a complication with a specific therapy?

• Has the patient specific risk factors for a specific therapy?

• Right balance risk/benefit of treatment (‘sliding door’) concept

• Every cancer patient may be at risk of a CVD during or after long time with 
CT or RT 

• Long term follow-up with watch-full care


