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Who is a Cancer Survivor?

• …from the moment of diagnosis and for the balance of his or her life, 
regardless of the ultimate cause of death

• …have survived breast cancer beyond 5 years without recurrence

• …had a cancer diagnosis in the past, but he had completed treatment and 
he was disease-free for a minimum of 5 years

• …have had a diagnosis of cancer for more than 5 years

• …have had a cancer, and who are living, at any period after treatment, 
apparently free of recurrent or persistent cancer
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National Coalition for Cancer Survivorship
Marzorati C et al. J Canc Educ 2017: 32, 228–237



What do the Guidelines Tell us?

Lyon, A. R., López-Fernández T. et al. Eur. Hear. J. 43, 4229–4361 (2022) 



Long-Term Prognosis of Cancer Survivors
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Banke A. et al. Eur J of Heart Failure 2018; 10: 1447-1453
Darby, S. C. et al. New Engl J Medicine 2013; 368, 987–998
van Nimwegen FA et al. JAMA Intern Med. 2015; 175: 1007

Anthracycline-CT Radiation Therapy Anthracycline and Radiation Therapy



LV Dysfunction and Heart Failure



CV Adverse Events in Patients with Non-Hodgkin 
Lymphoma Treated with CHOP/R-CHOP
• 137 studies (21 211 patients)

• median follow-up 39·0 months [IQR 25·5–52·8])

Linschoten, M. et al. Lancet Haematol. 7, e295–e308 (2020)



CV Adverse Events in Patients with Non-Hodgkin 
Lymphoma Treated with CHOP/R-CHOP

• … considerable increase of reported heart failures with cardiac 

monitoring, indicates that this complication often remains 

undiagnosed…

• …[our data]stresses the need for cardiac monitoring during and 

after chemotherapy…

Linschoten, M. et al. Lancet Haematol. 7, e295–e308 (2020)



Congestive Heart Failure in Older Adults Diagnosed With 
Follicular Lymphoma
• 6109 patients with follicular lymphoma, diagnosed at age ≥66 y/o

• patients receiving anthracyclines compared with matched 
noncancer controls

Kenzik KM et al. Cancer 2018;124:4221-4230



Prognosis of Asymptomatic Patients with LV Dysfunction 

Wang TJ et al. Circulation. 2003; 108: 977–982

LVEF >50% and no h/o 
CHFasympt. LVSD (LVEF 40% to
50%)



Treatment of asymptomatic patients with LV dysfunction

• Effect of Enalapril on Mortality and Development of Heart Failure in 
Asymptomatic Patients with Reduced Left Ventricular Ejection Fractions

The SOLVD Investigators N Engl J Med 1992;327:685-691



Treatment of asymptomatic patients with LV dysfunction

ACE inhibitors

b-blockers

ABRs

Goldberg LE et al. Circulation 2006; 113, 24



Guideline Recommendations and Levels of Evidence

Goldberg LE et al. Circulation 2006; 113, 24



Coronary Artery Disease



Cancer Survivors are at Elevated Risk of Dying From CVD 

Herrmann J, European Heart Journal, 40, 2019, 3898–3900Sturgeon KM et al. European Heart Journal, 40, 2019, 3889–3897

Breast

Prostate

Urinary Bladder

• Cancer patients are at elevated risk of dying from CVDs compared to the general population



CAD in Cancer Survivors

• All cancer survivors - 1.3- to 3.6-fold increased risk

• Breast Cancer

• Prostate Cancer 

• Urinary Bladder Cancer

• Hodgkins Disease

• Testicular Cancer

CI of Dg for First CV Hospitalization After ESBC

Abdel-Qadir H. et al JNCI: Journal of the National Cancer Institute, Vol 111, 8, 2019, 854–862

Increased Risk of CAD in Cancer Survivors

Gilchrist SC et al. Circulation 2019; 139: e 997 - 1012 



Radiation-associated Risk of CAD in Cancer Survivors

Cancer Treatment Associated With CAD

van Nimwegenen et al. JCO 34, 3: 2015

Mean Heart Dose (MHD)

CI of CAD in HL survivors treated between ages 36.5 and 50.9

Cancer treatments that predispose to 
coronary syndromes

Accelerated atherosclerosis / 
Plaque rupture

• ADT (GnRH agonists)
• ICI
• Nilotinib
• Ponatinib
• VEGFi

Vasospasm • Bleomycin
• Fluoropyrimidines
• Taxanes
• VEGFi
• Vinca alkaloids

Coronary thrombosis • Alkylating agents (cisplat, cycloph)
• Erlotinib
• ICI
• IMiD (lenalidomide, thalidomide)
• Monoclonal AB (VEGFi, anti-CD20) 
• Nilotinib
• Platinum chemotherapy
• Ponatinib
• VEGFi

Lyon, A. R., López-Fernández T. et al.
Eur. Hear. J. 43, 4229–4361 (2022) 



CAD in Cancer Survivors - Screening

Velusamy R, et al. J Am Coll Cardiol CardioOnc. 2023;5(1):22–38



Leerink, J.M. et al. J Am Coll Cardiol CardioOnc. 2020;2 (3):363-78.

CAD in Childhood Cancer Survivors - Screening



Childhood cancer survivor: Who needs
surveillance? Review IGHG

Cardiomyopathy: Coronary artery disease

Review: Dr Elvira C van Dalen (Princess Máxima
Center for Pediatric Oncology, NL)
Systematic Review and Recommendations from the 
International Late Effects of Childhood Cancer 
Guideline Harmonization Group

CAYA=childhood, adolescent and young adult

Lancet Oncol 2023; 24: e108–20 
Published Online February 14, 2023 
https://doi.org/10.1016/ S1470-2045(23)00012-8 

https://www.radcliffecardiology.com/authors/elvira-c-van-dalen


1. Who needs surveillance?
2. What surveillance modality should be used?
3. At what frequency and for how long surveillance be performed?

Systematic review and updated recommendations for cardiomyopathy surveillance for survivors of childhood, adolescent, and young adult cancer from the International Late Effects of Childhood Cancer Guideline Harmonization Group. Lancet Oncol. 
2023;24(3):e108- e120



Who needs surveillance?



What surveillance modality should be used?

At what frequency and for how long should
surveillance be performed?







Conclusion IGHG (CAYA,CM, CAD) 
-The risk of CAD was increased among survivors who received radiotherapy exposing the heart, especially at 
doses ≥15 Gy (moderate-quality evidence)

-The guideline panel agreed that healthcare providers and CAYA cancer survivors treated with radiotherapy 
exposing the heart should be counselled about the increased risk for premature CAD.

-Evidence is insufficient to support primary screening, but monitoring and early management of modifiable 
cardiovascular risk factors are recommended

-Initiation and frequency of surveillance should be based on the intensity of treatment exposures, family history, 
and presence of co-morbidities but at least by age 40 years and at a minimum of every 5 years

-The main risk factors for cardiac disease in childhood cancer survivors are anthracyclines, mitoxantrone, and 
chestdirected radiotherapy dose (Cardiomyopathy)



Evidence for treatment with lipid lowering therapy (Adults)

Evidence use of statin for prevention of cardiotoxic effects of cancer therapies
-Statins should be considered for primary prevention in adult patients with cancer at high and very high 
CV toxicity risk (IIa ESC Guideline Cardiooncologie, A.Lyon)

Evidence for primary prevention (cardiovascular, artherosclerotic disease)
- No RCT-Evidence, but cancer therapies and cancer are «risk-enhancers»
- No LDL-target value
- The general concept applies: the higher the CV risk, the lower the LDL target values and the

stronger the indication for early, primary preventative statin therapy (10-year risk for heart
disease or stroke > 7.5% (ACC/AHA heart risk calculator) should be treated appropriately with a statin



Evidence use of statin for prevention of cardiotoxic effects of cancer
therapies (adults)?

Circulation. 2019;139:e997–e1012. DOI: 10.1161/CIR.0000000000000679

-STOP-CA (JAMA 2023;330:528–536): Atorvastatin 40 mg vs Placebo bei 300 Patienten mit Lymphoma. Primärer 
Endpunkt (% von Patienten mit ≥10% LVEF-Reduktion): 22% vs. 9%, P=0.002
-PREVENT (NEJM Evid 2022;1:10. doi: 1024): Atorvastatin 40 mg vs Placebo bei 279 Pat. mit Brustkrebs oder
Lymphoma unter Doxorubicin Behandlung. Primärer Endpunkt (LVEF nach 24 Monaten gemäss MRI): Kein
signifikanter Unterschied
-SPARE-HF (Eur Heart J Cardiovasc Pharmacother 2023;9:515–525): Atorvastatin 40 mg vs. Placebo bei 112 Pat. unter
Anthracycline Behandlung. Primärer Endpunkt (LVEF nach 4 Wochen und >10% LVEF-Reduktion): kein signifikanter 
Unterschied. 
-Meta-Analysen: D'Amario D, J Cardiol 2023;391:131219. und Felix N, Eur J Intern Med 2024;126:43–48: signifikanter 
kardio-protektiver Effekt von Statinen



Lipid lowering therapy in childhood cancer
survivor

-study of >200 survivors from the Pediatric Long- Term Survivor Clinic at the University of Rochester
found that their mean LDL-cholesterol concentration was higher than that of 70 healthy siblings (1)
-long-term survivors of childhood cancer also have an increased incidence of dyslipidemia,
hypercholesterolemia, and hypertriglyceridemia (2-4)
-” the benefits and risks remain unclear in the absence of any long-term studies in these
Patients»

1. van Santen HM, Geskus RB, Raemaekers S, van Trotsenburg AS, Vulsma T, van der Pal HJ, et al. Changes in body mass index in long-term childhood cancer survivors. Cancer. 2015;121(23):4197–204.
2. Felicetti F, D'Ascenzo F, Moretti C, Corrias A, Omede P, Marra WG, et al.Prevalence of cardiovascular risk factors in long-term survivors of childhood cancer: 16 years follow up from a prospective registry. Eur J Prev Cardiol. 2015;22(6):762–70.
3 Talvensaari KK, Lanning M, Tapanainen P, Knip M. Long-term survivors of childhood cancer have an increased risk of manifesting the metabolic syndrome. J Clin Endocrinol Metab. 1996;81(8):3051–5.
4 Gurney JG, Ness KK, Sibley SD, O'Leary M, Dengel DR, Lee JM, et al. Metabolic syndrome and growth hormone deficiency in adult survivors of childhood acute lymphoblastic leukemia. Cancer. 2006;107(6):1303–12.



Cancer survivorship programs in 2024: fact or fiction ?

• CV Mortality in Cancer Survivors Higher Than in Age-Maged General Population

• Higher Rate of 
• Coronary Artery Disease

• Cardiac Dysfunction / Heart Failure

• Valvular Heart Disease

• Arrhythmia

• High Rate of Asymptomatic CVD

• Higher Morbidity and Mortality

• Improved Prognosis with Treatment

• Cancer survivorship programs in 2024 Needed

• Differentiate Between Adulate and Childhood Cancer Suriviors


