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https://youtu.be/xbD6fXN-KJ0



Why discuss cardiac disease and 

cancer?    

Cardiac Disease & Cancer by far the two most 

common disease conditions 

1. Cardiac disease may pre-exist cancer therapy or may be 

caused/exacerbated by it

2. Cancer therapy is more effective than ever before at 

treating cancer, but has a price..



American College of Cardiology (ACC) 2009 

Scientific Sessions.



These are by far the two most common disease 

conditions in the developed world….
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•Lifetime risk of developing cancer (U.S.)

•Lifetime risk of developing coronary heart disease at age 40 years (U.S.)

American Cancer Society. Cancer facts & figures 2007,

Lancet 1999;353:89-92.



Heart Disease and cancer are likely to overlap

Driver BMJ 2008:337:a2467





Circulation. 2019



Weak Heart/HF



Heart Attack?



PCI



BYPASS/CABG



Stroke





PARTIAL LIST OF ADVERSE EFFECTS





Five-year Relative Survival (%)* during Three Time 

Periods By Cancer Site

 All sites 50 53 66

 Breast (female) 75 79 89

 Colon 51 59 65

 Leukemia 35 42 49

 Lung and bronchus 13 13 16

 Melanoma 82 86 92

 Non-Hodgkin lymphoma 48 53 63

 Ovary 37 40 45

 Pancreas 2 3 5

 Prostate 69 76 100

 Rectum 49 57 66

 Urinary bladder 73 78 82

*5-year relative survival rates based on follow up of patients through 2003. †Recent changes in classification of ovarian cancer 
have affected 1996-2002 survival rates.Source: Surveillance, Epidemiology, and End Results Program, 1975-2003, Division of 
Cancer Control and Population Sciences, National Cancer Institute, 2006.

Site 1975-1977 1984-1986 1996-2002

†



Classic Triad of Heart Failure

 Shortness of breath or Dyspnea

 Lower extremity edema

 Fatigue



Survival According to Cause



Doxorubicin induced HF & cumulative 
dose



American College of Cardiology (ACC) 2009 

Scientific Sessions.







The reversibility of left ventricular dysfunction (both symptomatic and asymptomatic) in patients

undergoing treatment with anthracyclines depends critically on the timing of the initiation of

cardioprotection therapy with beta blockers and angiotensin-converting enzyme inhibitors. If

initiation of therapy is delayed longer than 6 months since the time of anthracycline exposure, then

the likelihood that patients will respond to therapy is greatly reduced J Am Coll Cardiol.

2010;55:213-220



Trastuzumab

1. HeR2 (erB-2) is expressed in the heart, and imp for cardiomyocyte

survival

2. Adaptation to stress can result in trastuzumab cardio toxicity

3. NRG-1-induced cardiomyocyte hypertrophy. Role of PI-3-kinase, 

p70(S6K), and MEK-MAPK-RSK. Baliga RR, Pimental DR, Zhao YY, 

Simmons WW, Marchionni MA, Sawyer DB, Kelly RA. Am J Physiol. 

1999 Nov;277(5 Pt 2):H2026-37.

4. Neuregulins promote survival and growth of cardiac myocytes. 

Persistence of ErbB2 and ErbB4 expression in neonatal and adult 

ventricular myocytes. Zhao YY, Sawyer DR, Baliga RR, Opel DJ, Han 

X, Marchionni MA, Kelly RA. J Biol Chem. 1998 Apr 

24;273(17):10261-9.



Slamon D et al; NEJM 2011:365:1273-83

In the case of HER2+ 

breast cancer, 

treatment clearly 

benefitted the disease 

but came at a cost



Incidence of NYHA class III or class IV heart failure as a factor of the interval of time between 

the completion of doxorubicin and administration of trastuzumab, as reported in the major 

adjuvant trials. In a pivotal metastatic trial, the drugs were given concomitantly, and in the 

FinHer trial, trastuzumab administration preceded anthracycline. A higher incidence of heart 

failure was observed in the trials that administered trastuzumab with or shortly after 

anthracycline. Ewer, M. S. & Ewer, S. M. Nat. Rev. Cardiol. 7, 564–575 (2010)

Incidence of Heart Failure Following Doxorubicin and Trastuzumab Therapy



RISK FACTORS

Prior Damage or Factors that Make it Susceptible to Damage  



Rate of Major Coronary Events According to Mean Radiation Dose to the Heart, as Compared with 
the Estimated Rate with No Radiation Exposure to the Heart.

Darby SC et al. N Engl J Med 2013;368:987-998.



Cumulative Risks of Death from Ischemic Heart Disease 
and of at Least One Acute Coronary Event.

Darby SC et al. N Engl J Med 2013;368:987-998.







https://myfox28columbus.com/good-day-columbus/new-study-eat-

breakfast-every-day?jwsource=cl







https://twitter.com/DrQuinnCapers4/status/1095889956244017153



Circulation. 2019

Potential benefits that exercise training may confer to 

patients with cancer at heightened risk for cardiovascular 

(CV) disease



Circulation. 2019





https://youtu.be/-1UW8NvCw7I



Salt >3.7 g/day Had Adverse Effects on Heart Structure and 

Function

Conclusions ESI >3.7 g/day is associated with adverse 
cardiac remodeling and worse systolic strain and diastolic 

e′ velocity




