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Association between Cancer and Cardiovascular Deseases
• The number of patients with cancer in USA is >26 million by 2040
• Advances in screening and treatments → ↑Survival of Cancer pts
• Cardiovascular disease is the second most common cause of late morbidity and death among cancersurvivors
• ↑ Risk of developing CVD compared with non–cancer pts
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The most common CVD in cancer patients

Benoite M. International Journal of Cardiology 240 (2017) 196–202



• Patients with cancer have a 1.6-fold higher AF risk than the general population even after adjusting for risk
factors (hypertension, diabetes, dyslipidemia,obesity, chronic kidney disease, smoking, alcohol consumption, physical
exercise status)

3- Yun et al. J Am Coll Cardiol CardioOnc. 2021 (2) 221–232

3.1% 1.9%



Atrial Fibrillation and Cancer
• Cancer and AF share common pathophysiological mechanisms and risk factors
• Cancer is an independent risk factor for AF
• 20% prevalence of AF in patients with cancer regardless of the type of cancer
• Patients with cancer 47% HIGHER RISK OF AF compared with patients without cancer

41) O’Neal WT Am J Cardiol 2015;115:1090-10942) Hu YF, Int J Cardiol 2013;165:355-357 3) Yuan et al. Cardiol Res Pract. 2019;2019:8985273

The HIGHEST RISK OF developing NEW AF IS IN THE FIRST THREE MONTHSafter the diagnosis of cancer
Higher clinicalmonitoring after cancerdiagnosis

EARLY DETECTION OF AF

Risk progressivelydecreasing after 6months

• Relationship between cancer and AF appears to be BIDIRECTIONAL
• AF could be a marker of occult cancer



5• Siontis KC et al. J Am Coll Cardiol CardioOnc. 2021(2) 233-235• Menichelli D e t al. Review Prog Cardiovasc Dis. 2021;S0033-0620(21)00041-4

Atrial Fibrillation and Cancer Type
• The onset of AF may be promoted by the presence of cancer and by cancer treatments such as

surgery, chemotherapy and radiotherapy
• There are several mechanisms potentially linking AF and cancer
• Systemic inflammation which seems to represent a common milieu for these two conditions
• Cancer is a heterogeneous disease, and the impact of cancer on AF risk may vary
depending on the cancer type
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Link between Cancer and Atrial Fibrillation

NEW ONSET OF AF

Menichelli D et al. Review Prog Cardiovasc Dis. 2021;S0033-0620(21)00041-4



7Yun et al. J Am Coll Cardiol CardioOnc. 2021 (2) 221–232



Fradley M.G. Circulation. 2021;144(3):e41-e55

Mechanisms of systemic cancer therapy–induced arrhythmias
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IBRUTINIB, a tyrosine kinase inhibitor that is used to treat chronic lymphocytic leukemia and otherhematologic malignancies, can lead to a 10-fold risk of incident AF due to the off-target inhibition of theC-terminal Src kinase causing deleterious downstream proarrhythmic effects
Xiao L et al. Circulation 2020;142:2443–55



Radiotherapy
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• Routinely used in the treatment of patients with cancer
• ↑ ︎ Inflammatory processes at the vascular level, including coronary circulation
• ↑ Fibrosis in the atrial tissue
• ↑ Risk of cardiovascular complications including AF. .
• Myocardial injury is strongly related to

• Total cumulative dose of radiation
• Body area irradiated
• Patient's age
• Time of exposure

Menichelli D et al. Review Prog Cardiovasc Dis. 2021;S0033-0620(21)00041-4
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Postoperative Stress
autonomic dysregulation↑physical and emotionalstress fluid and electrolyteimbalance

Systemic Inflammation Comorbidities
AF after Surgery

Surgery

• Surgery, especially thoracic surgery for lung cancer, is a strong risk factor for the development of AF
• Increased risk of AF after thoracic surgery as a result of direct myopericardial irritation
• The prevalence of postoperative AF in these patients ranges from 9.9%to 23%

Nojiri T et al. J Thorac Cardiovasc Surg 2010;140:764-768



Thromboembolic and Bleeding Risk in Active Cancer

Farmakis D. et al. Prev Cardiol. 2021;28(6):608-610



Decision-making for anticoagulants in specific clinical scenarios

Boriani et al. European Journal of Preventive Cardiology (2021) 28, 611–621



The challenging decision and choice of anticoagulation therapyin patients with AF and active cancer
The main concerns of cardiologists

ACTIVE CANCER➤HYPERCOAGULABLE STATE➤↑ RISK OF THROMBOEMBOLIC COMPLICATIONS + RISK OF BLEEDING

the main thromboembolic andbleeding risk assessmentscores, widely used to guidethe decision of anticoagulationinAF, have not been validatedin patients with cancer

Farmakis D. et al. Prev Cardiol. 2021;28(6):608-610



A practical approach to anticoagulation decision making in patients with atrialfibrillation and active cancer

Farmakis D. et al. Prev Cardiol. 2021;28(6):608-610



A real-world analysis in an Oncology Unit: Suboptimal prescription of anticoagulants
394 hospitalized patients with active cancer and AF
Mean CHA2DS2-VASc score = 2.2
39% LMWH at the recommended therapeutic dose
35% LMWH at prophylactic dose
10% on VKA
1% on DOAC
25% no anticoagulation

Malavasi VL et al. Eur J Intern Med 2019;59:27–33.



Farmakis D. et al. Prev Cardiol. 2021;28(6):608-610
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Cancer and Venous Thromboembolism (VTE)

CANCER

HYPERCOAGULITY

⬆︎ ⬆︎ ↑RISK OFRECURRENT VTE↑BLEEDING RISK

antithrombotictreatments cancer treatments
hepatotoxicity

renal injury

tumor friability

thrombocytopenia

tumour proteins→ levels of platelets and leukocytesprocoagulant proteins

tissue factor

podoplanin

Khorana AA et al Nat Rev Dis Primers. 2022;8(1):11. Mulder FI,.Blood. 2021;137(14):1959-1969



•pancreas• Stomach•primary brain tumours•brain• kidney• lung• gynecologic• lymphoma•myeloma•Advanced cancer stage• Initial period after cancer diagnosis•Histology (worse with adenocarcinoma)

TYPE OF CANCER

•Older age• -Female• -RaceComorbiditiesInherited prothrombotic mutations• -Prior history of venous thromboembolism• -Poor performance status

INDIVIDUAL PATIENT'S

Treatment-related factors-Major surgery-Hospitalization-Chemotherapy-Hormonal therapy-Antiangiogenic agents: thalidomide, lenalidomide, bevacizumab-Immune checkpoint inhibitors

Gervaso L, et al. JACC CardioOncol. 2021, Mulder FI,.Blood. 2021;137(14):1959-1969

CLINICAL RISK FACTORS AND CANDIDATE BIOMARKERS FOR CANCER-ASSOCIATED VENOUS THROMBOEMBOLISM



15% of patients withcancer willexperience VTE
20% of unprovokedVTEs are the firstsign of an underlyingmalignancy

BIDIRECTIONAL RELATIONSHIP

Eichinger S. Thromb Res 2016;140Suppl 1:S12–7.



Khoran a. et al. Blood. 2008;111(10):4902-7.
Dickmann B. Haematologica 2013;98:1309–14.

RISK ASSESSMENT MODELS to determine which patients with cancer are at greater risk for VTE

KHORANA: 1)type of cancer2)hemoglobin,platelet, and white blood cells3)body mass indexVienna CAT score adds D-dimer and soluble PselectinPROTECHT (Prophylaxis Thromboembolic EventsChemotherapy) includes platinum-based orgemcitabine-based chemotherapy as additional variables



Gulizia et al G Ital Cardiol ,Vol 21,Settembre 2020



Gulizia et al G Ital Cardiol ,Vol 21,Settembre 2020



LLGG per la Profilassi del TEV nel paziente con CANCRO



CLOT study randomly assigned 672 patients with cancer andacute symptomatic VTE to receive initial treatment withdalteparin at a dose of 200 IU/kg subcutaneous once dailyfor 5 to 7 days, followed by a coumarin derivative with atarget international normalized ratio of 2.5

Appropriate treatment of VTE in patients with cancer

Randomized Comparison of Low-Molecular- Weight Heparin VersusOral Anticoagulant Therapy or the Prevention of Recurrent VenousThromboembolism in Patients With Cancer



Gervaso L, et al. JACC CardioOncol. 2021
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