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                    Abstract
Purpose of Review
The two leading causes of death in North America are cardiovascular disease (CVD) and cancer. As a result of necessary cancer treatments, survivors are at an increased risk of CVD. The contribution of cardio-toxic chemotherapy, targeted therapy, and radiation therapy to CVD is discussed. This paper addresses shared CVD and cancer risk factors (smoking tobacco, diet, obesity, sedentary lifestyle, hypertension, alcohol consumption, and hyperlipidemia) and the influence on cardiovascular outcomes in those treated with cardio-toxic cancer therapies.
Recent Findings
Strategies for prevention of CVD in cancer survivors are gaining more attention through rigorous screening, long-term surveillance, and referral to multidisciplinary cardio-oncology teams. Additionally, interventions, such as exercise prescription in the setting of cardiac rehabilitation, and pharmacologic approaches are suggested to lessen the burden of CV related toxicity in cancer survivors treated with cardio-toxic therapies.
Summary
Those with modifiable CVD risk factors treated with cardio-toxic cancer therapies are at an increased risk for cardiac dysfunction. Strategies for prevention, surveillance, and management include the integration of cardio-oncology teams and rehabilitation programs into cancer survivorship care.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Cardiovascular Risk in Cancer Survivors
                                        
                                    

                                    
                                        Article
                                        
                                         28 April 2018
                                    

                                

                                Inbar Agmon Nardi & Zaza Iakobishvili

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Cardiovascular Disease in Adult Cancer Survivors: a Review of Current Evidence, Strategies for Prevention and Management, and Future Directions for Cardio-oncology
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 July 2022
                                    

                                

                                Jaidyn Muhandiramge, John R. Zalcberg, … Suzanne G. Orchard

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Cardiovascular Health
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2021
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
Papers of particular interest, published recently, have been highlighted as: • Of importance
	Statistics Canada. Health Facts Sheet: the 10 leading causes of death, 2012. 2017. http://www.statcan.gc.ca/pub/82-625-x/2017001/article/14776-eng.htm. Accessed 11 Mar 2017

	National Center for Health Statistics. Health, United States, 2015: with special feature on racial and ethnic health disparities. 2015. https://www.cdc.gov/nchs/data/hus/hus15.pdf. Accessed 28 Feb 2017.

	Bloom MW, Hamo CE, Cardinale D, Ky B, Nohria A, Baer L, et al. Cancer therapy-related cardiac dysfunction and heart failure: part 1: definitions, pathophysiology, risk factors, and imaging. Circ Heart Fail. 2016; doi:10.1161/CIRCHEARTFAILURE.115.002661.

	Truong J, Yan AT, Cramarossa G, Chan KKW. Chemotherapy-induced cardiotoxicity: detection, prevention, and management. Can J Cardiol. 2014; doi:10.1016/j.cjca.2014.04.029.

	Arthur HM, Suskin N, Bayley M, Fortin M, Howlett J, Heckman G, et al. The Canadian Heart Health Strategy and Action Plan: cardiac rehabilitation as an exemplar of chronic disease management. Can J Cardiol. 2010; doi:10.1016/S0828-282X(10)70336-6.

	Koene RJ, Prizment AE, Blaes A, Konety SH. Shared risk factors in cardiovascular disease and cancer. Circulation. 2016; doi:10.1161/CIRCULATIONAHA.115.020406.

	• Johnson CB, Davis MK, Law A, Sulpher J. Shared risk factors for cardiovascular disease and cancer: implications for preventive health and clinical care in oncology patients. Can J Cardiol. 2016; doi:10.1016/j.cjca.2016.04.008. An indepth review of shared risk factors of CVD and cancer and how to approach prevention in oncology patients.

	National Cancer Institute. Statistics at a glance: the burden of cancer in the United States. https://www.cancer.gov/about-cancer/understanding/statistics. Accessed February 24, 2017.

	Patnaik JL, Byers T, Diguiseppi C, Denberg TD, Dabelea D. The influence of comorbidities on overall survival among older women diagnosed with breast cancer. J Natl Cancer Inst. 2011; doi:10.1093/jnci/djr188.

	Groarke JD, Nohria A. Editorial: Anthracycline cardiotoxicity a new paradigm for an old classic. Circulation. 2015; doi:10.1161/CIRCULATIONAHA.115.016704.

	Geisberg CA, Sawyer DB. Mechanisms of anthracycline cardiotoxicity and strategies to decrease cardiac damage. Curr Hypertens Rep. 2010; doi:10.1007/s11906-010-0146-y.

	Kankeu C, Clarke K, Passante E, Huber HJ. Doxorubicin-induced chronic dilated cardiomyopathy: the apoptosis hypothesis revisited. J Mol Med. 2017; doi:10.1007/s00109-016-1494-0.

	Swain SM, Whaley FS, Ewer MS. Congestive heart failure in patients treated with doxorubicin: a retrospective analysis of three trials. Cancer. 2003; doi:10.1002/cncr.11407.

	Volkova M, Russell R, Russell IR. Anthracycline cardiotoxicity: prevalence, pathogenesis and treatment. Curr Cardiol Rev. 2011; doi:10.2174/157340311799960645.

	Gaglianello NA, Mahr C, Benjamin IJ. Heart failure and cardiomyopathy. In: Benjamin IJ, Griggs RC, Wing EJ, Fitz JG, editors. Andreoli and Carpenter’s Cecil essentials of medicine, 9th ed. Philadelphia: Elsevier Saunders; 2016. p. 55–66.

                    Google Scholar 
                

	Hudis CA. Trastuzumab: mechanism of action and use in clinical practice. N Engl J Med. 2007;357:39–51.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Crone SA, Zhao Y-Y, Fan L, Gu Y, Minamisawa S, Liu Y, et al. ErbB2 is essential in the prevention of dilated cardiomyopathy. Nat Med. 2002; doi:10.1038/nm0502-459.

	Escalante CP, Chang YC, Liao K, Rouleau T, Halm J, Bossi P, et al. Meta-analysis of cardiovascular toxicity risks in cancer patients on selected targeted agents. Support Care Cancer. 2016; doi:10.1007/s00520-016-3310-3.

	Moja L, Tagliabue L, Balduzzi S, Parmelli E, Pistotti V, Guarneri V, et al. Trastuzumab containing regimens for early breast cancer (Review): summary of findings for main comparison. Cochrane Database Syst Rev. 2012; doi:10.1002/14651858.CD006243.

	Jawa Z, Perez RM, Garlie L, Singh M, Qamar R, Khandheria BK, et al. Risk factors of trastuzumab-induced cardiotoxicity in breast cancer. Medicine (Baltimore). 2016;95(44):5195.
Article 
    
                    Google Scholar 
                

	Chen Z, Ai D. Cardiotoxicity associated with targeted cancer therapies (Review). Mol Clin Oncol. 2016; doi:10.3892/mco.2016.800.

	Menezes AR, Lavie CJ, Milani RV, Forman DE, King M, Williams MA, et al. Meta-analysis of cardiovascular toxicity risks in cancer patients on selected targeted agents. Circulation. 2016; doi:10.1007/s00520-016-3310-3.

	Ranpura V, Pulipati B, Chu D, Zhu X, Wu S. Increased risk of high-grade hypertension with bevacizumab in cancer patients: a meta-analysis. Am J Hypertens. 2010; doi:10.1038/ajh.2010.25.

	Menezes AR, Lavie CJ, Milani RV, Forman DE, King M, Williams MA. Cardiac rehabilitation in the United States. Prog Cardiovasc Dis. 2014; doi:10.1016/j.pcad.2013.09.018.

	Reilly CM, Esiashvili N, Parashar S, Higgins M. Subclinical cardiovascular disease in lymphoma survivors by sex. J Obstet Gynecol Neonatal Nurs. 2016; doi:10.1016/j.jogn.2015.12.014.

	Armenian SH, Sun Sun C-L, Shannon T, Blum E, Francisco L, Venkatraman K, et al. Cardiovascular risk factors in Hematopoietic Cell Transplantation (HCT) survivors: role in development of subsequent cardiovascular disease. Blood. 2012; doi:10.1182/blood-2012-06-437178.

	Armenian SH, Chow EJ. Cardiovascular disease in survivors of hematopoietic cell transplantation. Cancer. 2014; doi:10.1016/j.immuni.2010.12.017.Two-stage.

	Scott JM, Armenian S, Giralt S, Moslehi J, Wang T, Jones LW. Cardiovascular disease following hematopoietic stem cell transplantation: Pathogenesis, detection, and the cardioprotective role of aerobic training. Crit Rev Oncol Hematol. 2016; doi:10.1016/j.critrevonc.2015.11.007.

	Chow EJ, Wong K, Lee SJ, Cushing-Haugen KL, Flowers MED, Friedman DL, et al. Late cardiovascular complications after hematopoietic cell transplantation. Biol Blood Marrow Transplant. 2014; doi:10.1016/j.bbmt.2014.02.012.

	Marmagkiolis K, Finch W, Tsitlakidou D, Josephs T, Iliescu C, Best JF, et al. Radiation toxicity to the cardiovascular system. Curr Oncol Rep. 2016; doi:10.1007/s11912-016-0502-4.

	Nolan MT, Russell DJ, Marwick TH. Long-term risk of heart failure and myocardial dysfunction after thoracic radiotherapy: a systematic review. Can J Cardiol. 2016; doi:10.1016/j.cjca.2015.12.020.

	Yeboa DN, Evans SB. Contemporary breast radiotherapy and cardiac toxicity. Semin Radiat Oncol. 2016; doi:10.1016/j.semradonc.2015.09.003.

	Darby SC, Ewertz M, McGale P, Bennet AM, Blom-Goldman U, Brønnum D, et al. Risk of ischemic heart disease in women after radiotherapy for breast cancer. N Engl J Med. 2013; doi:10.1056/NEJMoa1209825.

	Cutter DJ, Schaapveld M, Darby SC, Hauptmann M, Van Nimwegen FA, Krol ADG, et al. Risk for valvular heart disease after treatment for hodgkin lymphoma. J Natl Cancer Inst. 2015; doi:10.1093/jnci/djv008.

	Mahmood SS, Nohria A. Cardiovascular complications of cranial and neck radiation. Curr Treat Options Cardiovasc Med. 2016; doi:10.1007/s11936-016-0468-4.

	Benjamin EJ, Blaha MJ, Chiuve SE, Cushman M, Das SR, Deo R, et al. Heart disease and stroke statistics- 2017 update: a report from the American Heart Association. Circulation. 2017; doi:10.1161/CIR.0000000000000152.

	Holford TR, Meza R, Warner KE, Meernik C, Jeon J, Moolgavkar SH, et al. Tobacco control and the reduction in smoking-related premature deaths in the United States, 1964-2012. JAMA. 2014; doi:10.1001/jama.2013.285112.

	United States Department of Health and Human Services. The health consequences of smoking - 50 years of progress a report of the surgeon general. A Rep Surg Gen. 2014. https://www.surgeongeneral.gov/library/reports/50-years-of-progress/. Accessed 15 Mar 2017.

	Eyre H, Kahn R, Robertson RM. Preventing cancer, cardiovascular disease, and diabetes. Circulation. 2004; doi:10.1161/01.CIR.0000133321.00456.00.

	Liu J, Chadder J, Fung S, Lockwood G, Rahal R, Halligan M, et al. Smoking behaviours of current cancer patients in Canada. Curr Oncol. 2016;23(3):2014–2016.
Article 
    
                    Google Scholar 
                

	Schnoll RA, Rothman RL, Newman H, Lerman C, Miller SM, Movsas B, et al. Characteristics of cancer patients entering a smoking cessation program and correlates of quit motivation: implications for the development of tobacco control programs for cancer patients. Psychooncology. 2004; doi:10.1002/pon.756.

	Zhang Y, Kang S, Fang W, Hong S, Liang W, Yan Y, et al. Impact of smoking status on EGFR-TKI efficacy for advanced non-small-cell lung cancer in EGFR mutants: a meta-analysis. Clin Lung Cancer. 2015; doi:10.1016/j.cllc.2014.09.008.

	Bays HE. Adiposopathy: is “sick fat” a cardiovascular disease? J Am Coll Cardiol. 2011; doi:10.1016/j.jacc.2011.02.038.

	Kolb R, Sutterwala FS, Zhang W. Obesity and cancer: inflammation bridges the two. Curr Opin Pharmacol. 2016; doi:10.1016/j.coph.2016.07.005.

	Arnold M, Pandeya N, Byrnes G, Renehan AG, Stevens GA, Ezzati M, et al. Global burden of cancer attributable to high body-mass index in 2012: a population-based study. Lancet Oncol. 2015; doi:10.1016/S1470-2045(14)71123-4.

	Guenancia C, Lefebvre A, Cardinale D, Yu AF, Ladoire S, Ghiringhelli F, et al. Obesity as a risk factor for anthracyclines and trastuzumab cardiotoxicity in breast cancer: a systematic review and meta-analysis. J Clin Oncol. 2016; doi:10.1200/JCO.2016.67.4846.

	Pandey A, LaMonte M, Klein L, Ayers C, Psaty BM, Eaton CB, et al. Relationship between physical activity, body mass index, and risk of heart failure. J Am Coll Cardiol. 2017; doi:10.1016/j.jacc.2016.11.081.

	Patlak M, Nass SJ. The role of obesity in cancer survival and recurrence: Workshop summary. Washington, DC: National Academies Press; 2012.
Book 
    
                    Google Scholar 
                

	United States Department of Agricultiure and United States Department of Health and Human Services. 2015 – 2020 Dietary Guidelines for Americans (8th edition). 2015. doi:10.1097/NT.0b013e31826c50af.

	Mente A, O’Donnell M, Rangarajan S, Dagenais G, Lear S, McQueen M, et al. Associations of urinary sodium excretion with cardiovascular events in individuals with and without hypertension: a pooled analysis of data from four studies. Lancet. 2016; doi:10.1016/S0140-6736(16)30467-6.

	Artinian NT, Fletcher GF, Mozaffarian D, Kris-Etherton P, Van Horn L, Lichtenstein AH, et al. Interventions to promote physical activity and dietary lifestyle changes for cardiovascular risk factor reduction in adults: a scientific statement from the American Heart Association. Circulation. 2010; doi:10.1161/CIR.0b013e3181e8edf1.

	Janssen V, de Gucht V, Dusseldorp E, Maes S. Lifestyle modification programmes for patients with coronary heart disease: a systematic review and meta-analysis of randomized controlled trials. Eur J Prev Cardiol. 2013; doi:10.1177/2047487312462824.

	Proper KI, Singh AS, Van Mechelen W, Chinapaw MJM. Sedentary behaviors and health outcomes among adults: a systematic review of prospective studies. Am J Prev Med. 2011; doi:10.1016/j.amepre.2010.10.015.

	Van Blarigan EL, Meyerhardt JA. Role of physical activity and diet after colorectal cancer diagnosis. J Clin Oncol. 2015; doi:10.1200/JCO.2014.59.7799.

	Nelson SH, Marinac CR, Patterson RE, Nechuta SJ, Flatt SW, Caan BJ, et al. Impact of very low physical activity, BMI, and comorbidities on mortality among breast cancer survivors. Breast Cancer Res Treat. 2016; doi:10.1007/s10549-016-3694-2.

	Sabiston CM, Brunet J, Vallance JK, Meterissian S. Prospective examination of objectively assessed physical activity and sedentary time after breast cancer treatment: sitting on the crest of the teachable moment. Cancer Epidemiol Biomark Prev. 2014; doi:10.1158/1055-9965.EPI-13-1179.

	Buffart LM, Kalter J, Sweegers MG, Courneya KS, Newton RU, Aaronson NK, et al. Effects and moderators of exercise on quality of life and physical function in patients with cancer: an individual patient data meta-analysis of 34 RCTs. Cancer Treat Rev. 2017; doi:10.1016/j.ctrv.2016.11.010.

	American Heart Association. Health threats from high blood pressure. 2012. http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/WhyBloodPressureMatters/Why-Blood-Pressure-Matters_UCM_002051_Article.jsp#.WHIsY_B96DI. Accessed 15 Mar 2017.

	Vongpatanasin W, Victor RG. Vascular disease and hypertension. In: Benjamin IJ, Griggs RC, Wing EJ, Fitz JG, editors. Andreoli and Carpenter’s Cecil essentials of medicine. 9th ed. Philadelphia: Elsevier Saunders; 2016.

                    Google Scholar 
                

	Leung AA, Nerenberg K, Daskalopoulou SS, McBrien K, Zarnke KB, Dasgupta K, et al. Hypertension Canada’s 2016 Canadian hypertension education program guidelines for blood pressure measurement, diagnosis, assessment of risk, prevention, and treatment of hypertension. Can J Cardiol. 2016; doi:10.1016/j.cjca.2016.02.066.

	Wasserstrum Y, Kornowski R, Raanani P, Leader A, Pasvolsky O, Iakobishvili Z. Hypertension in cancer patients treated with anti-angiogenic based regimens. Cardio-Oncology. 2015; doi:10.1186/s40959-015-0009-4.

	• Armenian SH, Lacchetti C, Barac A, Carver J, Constine LS, Denduluri N, et al. Prevention and monitoring of cardiac dysfunction in survivors of adult cancers: American Society of Clinical Oncology Clinical Practice Guideline. J Clin Oncol. 2016; doi:10.1200/JCO.2016.70.5400. Provides a comprehensive overview of prevention and monitoring of cardiac dysfunction in adult cancer survivors. Particularly informative highlighting who is most at risk, strategies in minimizing risks pre treatment, prevention strategies to minimize risks during administation of cardiotoxic chemotherapy, optimal surveillance and monitoring approaches during and following those at risk for cardiac dysfunction.

	• Parent S, Pituskin E, Paterson DI. The cardio-oncology program: A multidisciplinary approach to the care of cancer patients with disease. Can J Cardiol. 2016; doi:10.1016/j.cjca.2016.04.014. Highlights the benefits and role of cardio-oncology teams integrated into cancer care. Discusses use of cardio-onclogy teams to achieve optimal outcomes for those with CVD at risk for cardiac dysfunction during and following cancer therapy.

	Anderson TJ, Gregoire J, Pearson GJ, Barry AR, Couture P, Dawes M, et al. 2016 Canadian cardiovascular society guidelines for the management of dyslipidemia for the prevention of cardiovascular disease in the adult. Can J Cardiol. 2016; doi:10.1016/j.cjca.2016.07.510.

	O’Keefe JH, Bhatti SK, Bajwa A, DiNicolantonio JJ, Lavie CJ. Alcohol and cardiovascular health: the dose makes the poison or the remedy. Mayo Clin Proc. 2014; doi:10.1016/j.mayocp.2013.11.005.

	Catena C, Colussi G, Verheyen ND, Novello M, Fagotto V, Soardo G, et al. Moderate alcohol consumption is associated with left ventricular diastolic dysfunction in nonalcoholic hypertensive patients. Hypertension. 2016; doi:10.1161/HYPERTENSIONAHA.116.08145.

	American Heart Association. Alcohol and Heart Health. 2015. http://www.heart.org/HEARTORG/HealthyLiving/HealthyEating/Nutrition/Alcohol-and-Heart-Health_UCM_305173_Article.jsp#.WNVnBXQrJE4. Accessed 18 Mar 2017.

	Stone NJ, Robinson JG, Lichtenstein AH, Bairey Merz CN, Blum CB, Eckel RH, et al. 2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in adults: a report of the American College of Cardiology/American Heart Association task force on practice guidelines. Circulation. 2014; doi:10.1161/01.cir.0000437738.63853.7a.

	Gopalakrishnan G, Smith RJ. Disorders of lipid metabolism. In: Benjamin IJ, Griggs RC, Wing EJ, Fitz JG, editors. Andreoli and Carpenter’s Cecil essentials of medicine 9th ed. Philadelphia: Elsevier Saunders; 2016. p. 689–96.

                    Google Scholar 
                

	American Heart Association. Prevention and treatment of high cholesterol. 2016. http://www.heart.org/HEARTORG/Conditions/Cholesterol/PreventionTreatmentofHighCholesterol/Prevention-and-Treatment-of-High-Cholesterol_UCM_001215_Article.jsp#.WNVna3QrJE4. Accessed 17 Mar 2017.

	Kassi E, Pervanidou P, Kaltsas G, Chrousos G. Metabolic syndrome: Definitions and controversies. BMC Med. 2011;9(1):48. doi:10.1186/1741-7015-9-48.
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Giovannucci E, Harlan DM, Archer MC, Bergenstal RM, Gapstur SM, Habel LA, et al. Diabetes and cancer: a consensus report. Diabetes Care. 2010; doi:10.2337/dc10-0666.

	Vigneri P, Frasca F, Sciacca L, Pandini G, Vigneri R. Diabetes and cancer. Endocr Relat Cancer. 2009; doi:10.1677/ERC-09-0087.

	American Heart Association. Cardiovascular disease and diabetes. 2016. http://www.heart.org/HEARTORG/Conditions/More/Diabetes/WhyDiabetesMatters/Cardiovascular-Disease-Diabetes_UCM_313865_Article.jsp/#.WNsJTnQrJE4. Accessed 28 Mar 2017.

	Singh S, Earle CC, Bae SJ, Fischer HD, Yun L, Austin PC, et al. Incidence of diabetes in colorectal cancer survivors. J Natl Cancer Inst. 2016; doi:10.1093/jnci/djv402.

	Allen C, Armenian SH, Horak D, Scott JM, Mills G, Siyahian A, et al. Cardiovascular risk factors in Hematopoietic Cell Transplantation (HCT) survivors: role in development of subsequent cardiovascular disease. Biol Blood Marrow Transplant. 2016; doi:10.1016/j.critrevonc.2015.11.007.

	Chow EJ, Baker KS, Lee SJ, Flowers MED, Cushing-Haugen KL, Inamoto Y, et al. Influence of conventional cardiovascular risk factors and lifestyle characteristics on cardiovascular disease after hematopoietic cell transplantation. J Clin Oncol. 2014; doi:10.1200/JCO.2013.52.6582.

	Onitilo AA, Donald M, Stankowski RV, Engel JM, Williams G, Doi SAR. Breast and prostate cancer survivors in a diabetic cohort: results from the living with diabetes study. Clin Med Res. 2013; doi:10.3121/cmr.2013.1156.

	Tang Z, Wang J, Zhang H, Sun L, Tang F, Deng Q, et al. Associations between diabetes and quality of life among breast cancer survivors. PLoS One. 2016; doi:10.1371/journal.pone.0157791.

	• Virani SA, Dent S, Brezden-Masley C, Clarke B, Davis MK, Jassal DS, et al. Canadian cardiovascular society guidelines for evaluation and management of cardiovascular complications of cancer therapy. Can J Cardiol. 2016; doi:10.1016/j.cjca.2016.02.078. A Canadian perspective on guidelines for surveillance and management of cardiovascular complications following cancer treatment.

	Pituskin E, Cox-Kennett N, Becher H, Sandhu I, Venner C, Paterson I. Cardio-oncology interventions in outpatients referred for autologous bone marrow transplantation. J Clin Oncol. 2016. http://meetinglibrary.asco.org/content/157286-174.

	Pituskin E, Mackey JR, Koshman S, Haykowsky MJ, Pagano JJ, Chow K, et al. Multidisciplinary approach to novel therapies in cardio-oncology research (MANTICORE 101 – breast): a randomized trial for the prevention of trastuzumab-associated cardiotoxicity. J Clin Oncol. 2016; doi:10.1200/JCO.2016.68.783083.

	Abdel-Qadir H, Ong G, Fazelzad R, Amir E, Lee DS, Thavendiranathan P, et al. Interventions for preventing cardiomyopathy due to anthracyclines: a Bayesian network meta-analysis. Princess Margaret Hosp. 2017; doi:10.1093/annonc/mdw671.

	Zagar TM, Cardinale DM, Marks LB. Breast cancer therapy associated cardiovascular disease. Nat Rev Clin Oncol. 2016. doi:10.1038/nrclinonc.2015.171.

	Mukku RB, Fonarow GC, Watson KE, Ajijola OA, Depasquale EC, Nsair A, et al. Heart failure therapies for end-stage chemotherapy-induced cardiomyopathy. J Card Fail. 2016; doi:10.1016/j.cardfail.2016.04.009.

	Lavie CJ, Thomas RJ, Squires RW, Allison TG, Milani RV. Exercise training and cardiac rehabilitation in primary and secondary prevention of coronary heart disease. Mayo Clin Proc. 2009; doi:10.4065/84.4.373.

	Silberman A, Banthia R, Estay IS, Kemp C, Studley J, Hareras D, et al. The effectiveness and efficacy of an intensive cardiac rehabilitation program in 24 sites. Am J Health Promot. 2010; doi:10.4278/ajhp.24.4.arb.

	Redfern J, Briffa T. Cardiac rehabilitation: moving forward with new models of care. Phys Ther Rev. 2011; doi:10.1179/1743288X10Y.0000000018.

	Lewanczuk R, Suskin N, Arthur HM. The principles of chronic disease care. In: Stone A, Arthur HM, Suskin NG, editors. Canadian guidelines for cardiac rehabilitation and cardiovascular disease prevention: translating knowledge into action. 3rd ed. Winnipeg: Canadian Association of Cardiac Rehabilitation; 2009.

                    Google Scholar 
                

	Daskapan A. Cardiac rehabilitation in women. In: Haliday JT, editor. Cardiac rehabilitation. New York: Nova Science Publishers, Inc; 2010. pp.39–73.

	Astley CM, Neubeck L, Gallagher R, Berry N, Huiyun D, Hill MN, et al. Cardiac rehabilitation. J Cardiovasc Nurs. 2016; doi:10.1097/JCN.0000000000000332.

	Pituskin E, Paterson I, Haykowsky M. The role of exercise interventions in reducing the risk for cardiometabolic disease in cancer survivors. Curr Cardiovasc Risk Rep. 2012; doi:10.1007/s12170-012-0244-2.

	Campia U. Exercise and aerobic fitness to reduce cancer-related cardiovascular toxicity. Curr Treat Options Cardiovasc Med. 2016; doi:10.1007/s11936-016-0465-7.

	Chen JJ, Wu P, Middlekauff HR, Nguyen K. Aerobic exercise in anthracycline-induced cardiotoxicity: a systematic review of current evidence and future directions. Am J Physiol Heart Circ Physiol. 2016; doi:10.1152/ajpheart.00646.2016.

	Fanous I, Dillon P. Cancer treatment-related cardiac toxicity: Prevention, assessment and management. Med Oncol. 2016; doi:10.1007/s12032-016-0801-5.

	Scott JM, Adams SC, Koelwyn GJ, Jones LW. Cardiovascular late effects and exercise treatment in breast cancer: current evidence and future directions. Can J Cardiol. 2016; doi:10.1016/j.cjca.2016.03.014.

	Mishra SI, Scherer RW, Snyder C, Geigle P, Gotay C. The effectiveness of exercise interventions for improving health-related quality of life from diagnosis through active cancer treatment. Oncol Nurs Forum. 2015; doi:10.1188/15.ONF.E33-E53.

	Pack QR, Squires RW, Lopez-Jimenez F, Lichtman SW, Rodriguez-Escudero JP, Zysek VN, et al. The current and potential capacity for cardiac rehabilitation utilization in the United States. J Cardiopulm Rehabil Prev. 2014; doi:10.1097/HCR.0000000000000076.

	Rothe D, Cox-Kennett N, Gyenes G, Paterson I, Sandhu I, Venner C, et al. Feasibility and acceptability of integrated cardiac rehabilitation in outpatients referred for autologous bone marrow transplantation. J Clin Oncol. 2016; 34:(suppl 3S; abstr 139). Available from: http://meetinglibrary.asco.org/content/157275-174.

	Bottinor WJ, Migliore CK, Lenneman CA, Stoddard MF. Echocardiographic assessment of cardiotoxic effects of cancer therapy. Curr Cardiol Rep. 2016; doi:10.1007/s11886-016-0776-z.


Download references




Author information
Authors and Affiliations
	Faculty of Nursing, University of Alberta, Edmonton, AB, Canada
Derek Rothe & Edith Pituskin

	Department of Cardiology, University of Alberta, Edmonton, AB, Canada
Ian Paterson & Gabor Gyenes

	Cross Cancer Institute, 11560 University Avenue, Edmonton, AB, Canada
Nanette Cox-Kennett & Edith Pituskin


Authors	Derek RotheView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ian PatersonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Nanette Cox-KennettView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gabor GyenesView author publications
You can also search for this author in
                        PubMed Google Scholar



	Edith PituskinView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Edith Pituskin.


Ethics declarations

              
              
                Conflict of Interest

                Derek Rothe, Ian Paterson,Nanette Cox-Kennett, Gabor Gyenes, and Edith Pituskin each declare no potential conflicts of interest.

              
              
                Human and Animal Rights and Informed Consent

                This article contains no studies with human or animal subjects performed by any of the authors.

              
            

Additional information
This article is part of the Topical Collection on Cardiovascular Disease
                     


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Rothe, D., Paterson, I., Cox-Kennett, N. et al. Prevention of Cardiovascular Disease Among Cancer Survivors: the Role of Pre-existing Risk Factors and Cancer Treatments.
                    Curr Epidemiol Rep 4, 239–247 (2017). https://doi.org/10.1007/s40471-017-0117-9
Download citation
	Published: 07 August 2017

	Issue Date: September 2017

	DOI: https://doi.org/10.1007/s40471-017-0117-9


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Cardio-oncology
	Cardio-toxic treatment
	Cardiovascular disease
	Prevention
	Risk factors








                    
                

            

            
                
                    

                    
                        
                            
    
        
            
                Associated Content

                
                    
                        
                        Part of a collection:

                        
                        
                            Topical Collection on Cardiovascular Disease
                        

                    

                
            

        
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.91.226.9
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    