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Heart disease prevention and cancer survivorship
Rachel Littrell, MD, MPH, FACC                       August 26, 2017
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Source: Medicines in Development Cancer 2014

Source: January 2013 Analysis Group report

>5 times as many drugs
in development for
cancer treatment than
for CV disease
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Heart disease is the leading cause of death in the US, accounting for 610,000 deaths per year – or 1 in 4 deaths. 

Because of this high background rate, even a minor 
increase in risk of cardiovascular disease will have an 
important impact on morbidity and mortality

Cancer treatments (chemotherapy or radiation) can 
lead to short and long-term cardiovascular 
complications
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Source: Yeh ET, Bickford CL. J Am Coll Cardiol.2009;53:2231-2247

Chemotherapy-Induced Cardiotoxicity

• Coronary artery disease
• High index of suspicion for CAD in patients

treated with mediastinal radiation
• Often occurs in setting of normal stress tests!
• Can be recurrent/very aggressive

• Pericardial 
• Valvular
• Risk of CV effect starts to increase >30 Gy

• Head & neck radiation ~70 Gy; screen for carotid disease and 
aggressively treat risk factors

• Effects are additive with other risk factors (smoking, 
hyperlipidemia)

Radiation

Shared Risk Factors

Source: Singh J, Blaes A. J Am Coll Cardiol. April 2017
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• Are cancer survivors really at increased 
cardiovascular risk?

• Yes!
• Shared risk factors

• Smoking
• Physical inactivity
• Alcohol
• Poor Nutrition

• Aging
• Cardiotoxic cancer treatments

Cancer Heart disease Lung disease Other

33% Heart Disease

~1800 patients from NHANES database, mean follow up 7 years

Causes of Death in Cancer Patients

1400 breast cancer survivors
compared to age-matched controls

Survivors of Breast Cancer 

Source: Bradshaw et al. Epidemiology 27.1 (2016): 6–13
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• 7 times more likely to develop cardiovascular disease 
when compared with their siblings

• 1 in 10 will develop coronary artery disease by age 45

• Up to 1 in 5 will develop cardiomyopathy by age 50 (but 
often goes undetected)

• Childhood Cancer Survivor Study risk calculator
• Gender, age at diagnosis, anthracycline dose, radiation 

exposure 

Survivors of Childhood Cancers

• Hodgkin lymphoma survivors 
• 800 patients for median follow up of 20 years
• 4- to 6-fold increased incidence of coronary disease 

or heart failure compared with general population

Another Example

Source: van Nimwegen FA et al. JAMA Intern Med. 2015 Jun;175(6):1007-17

• Survivors of multiple myeloma, a cancer of the 
plasma cells in bone marrow, were 70 percent more 
likely to develop cardiovascular disease than people 
who didn’t get cancer

• Lung cancer survivors had a 58 percent increased 
risk, compared to controls without cancer

Even More Examples

Source: Armenian et al. Journal of Clinical Oncology 34, no. 10 (April 2016) 1122-1130 
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• 36,232 ≥ 2-year survivors of adult-onset cancer 
compared with matched (age, sex, and residential 
ZIP code) noncancer controls (n = 73,545)

• Eight-year overall survival was significantly worse 
among cancer survivors who developed CVD (60%) 
when compared with cancer survivors without CVD 
(81%; P < .01)

Source: Armenian et al. Journal of Clinical Oncology 34, no. 10 (April 2016) 1122-1130 

• “Heart disease and cancer are inextricably linked”
• Common risk factors
• Coexistence of diseases in aging population
• Deleterious effects of cancer therapy

To date there has been little recognition of the overlapping issues

Most cardiologists have little exposure/training in cancer 
therapeutics

Most oncologists have little exposure/training in CV therapeutics

An Inextricable Link

Source: Barac et al. J Am Coll Cardiol. 2015;65(25):2739-2746

• Under-recognition leads to under-treatment
• Cancer patients are often undertreated with regard to 

their cardiovascular risk 
• Stanford pts who had received either anthracycline or 

trastuzumab
• Of patients with asymptomatic decreased LVEF:

• 31% received angiotensin-converting enzyme inhibitor or 
angiotensin receptor blocker therapy

• 35% beta-blocker therapy
• 42% cardiology consultation 

CONCLUSIONS: Many cancer survivors are not receiving treatment 
consistent with heart failure guidelines. There is substantial opportunity 
for collaboration between oncologists and cardiologists to improve the 
care of oncology patients receiving cardiotoxic therapy.

Why Should We Care?

Source: Yoon et al. J Am Coll Cardiol. 2010;56(20):1644-1650
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• Under-recognition leads to under-treatment

• Per American College of Cancer Foundation 
(ACCF)/American Heart Association (AHA), all 
patients with normal heart structure receiving 
cardiotoxic agents are considered at stage A heart 
failure

• The therapy goals for stage A heart failure include 
hypertension and hyperlipidemia treatment, 
smoking cessation, and diabetes and obesity 
management

What About Prevention?

Heart disease in cancer patients is:
• Under-studied
• Under-diagnosed
• Under-treated
• Under-prevented

• Cancer survivorship
• Are cancer survivors really at increased 

cardiovascular risk?
• Surveillance
• Prevention
• Practical tips for patients

Outline for today



08/22/2017

10

• This is an area of opportunity!

So, What Can Be Done?

• Early cardiovascular risk assessment at the time of 
cancer diagnosis

• Surveillance/monitoring with cardiac imaging and/or 
biomarkers as appropriate throughout cancer 
treatment

• Early and aggressive management of cardiovascular 
toxicities if they arise

• Surveillance/monitoring of cardiovascular risk factors 
throughout treatment, with aggressive management as 
appropriate

• Re-assessment of cardiovascular risk at conclusion of 
treatment and periodically after completing treatment

So, What Can Be Done?

So, What Can Be Done?

Source: Herrmann et al. Mayo Clin Proc. 2014 Sep; 89(9): 1287–1306
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• Currently no good evidence-based guidelines for adults 

What do the Guidelines Say?

Source: Reilly. “Cardiovascular Disease Risk in Cancer Survivors.” 2014

• Cancer survivorship
• Are cancer survivors really at increased 

cardiovascular risk?
• Surveillance
• Prevention
• Practical tips for patients

Outline for today

• Age
• Race/Ethnicity
• Genetics

• Family history of early heart disease
• Younger than 55 in father/brother
• Younger than 65 in mother/sister

• Exposure to cancer treatments (to some extent)

Risk Factors We Can’t Change
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• Smoking
• High cholesterol
• High blood pressure
• Physical inactivity
• Diet
• Overweight/obese
• Exposure to cancer treatments (to some extent)

Risk Factors We Can Change

• 20,721 men followed from 1997 through 2009
• Men who achieved all 5 low risk behaviors had an 86% 

LOWER chance of having a heart attack
• So what were the 5 behaviors?

• Healthy diet
• Moderate alcohol use (1-3 standard drinks/day)
• No smoking
• Physically active (walking/bicycling ≥40 min/day and 

exercising ≥1 hour/week)
• Waist circumference <95 cm (37 inches)

• Almost 4 of 5 heart attacks in men may be preventable 
with combined diet, lifestyle and healthy body weight

The Power of Prevention

Source: Åkesson et al. J Am Coll Cardiol. 2014;64:1299-1306

Risk factors for CVD more prevalent in cancer 
survivors (FOCUS) than peers (CHIS)

Source: Weaver et al. J Cancer Surviv. 2013 Jun;7(2):253-61



08/22/2017

13

• In a series of 1600 cancer survivors, one in three 
survivors with one or more risk factors for CVD did 
not report a health promotion discussion with their 
health care providers

Source: Weaver et al. J Cancer Surviv. 2013 Jun;7(2):253-61

• “Teachable moment”
• Targeted prevention strategies for individuals at 

highest risk of developing CVD

The Power of Prevention

• Cancer survivorship
• Are cancer survivors really at increased 

cardiovascular risk?
• Surveillance
• Prevention
• Practical tips

Outline for Today
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Talk with your patients about their individual 
cardiovascular risk
• Know their numbers – BP, cholesterol, BMI, etc.
• Address exercise and diet  

Know Your Patient’s Numbers

Test Timing Interval

Fasting lipid profile Annually

Self management of BP Several times weekly in high risk

Careful history and physical examination At least annually

Echocardiography (especially if chest 
radiation or cardiotoxic therapy)

Every 1-2 years in high risk

Electrocardiography Annually

Cardiac biomarkers Every 1-2 years in high risk

TSH Every 2 years

Practical Screening in Cancer Survivors

Credit: Kimmick. Duke Cancer Insititute

• Estimate 10-year and lifetime risks for ASCVD based 
on the Pooled Cohort Equations and lifetime risk 
prediction tools

• An elevated 10-year risk of ≥7.5% in individuals 
aged 40 to 79 years requires blood cholesterol, 
weight, and lifestyle management

ASCVD Risk Calculator

May underestimate risk in cancer survivors!!
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Life’s Simple 7

• Evidence-based screening guidelines for CVD 
following cancer

• Collaboration between oncology, cardiology and 
primary care providers

• Holistic approach

• EMPHASIS ON PREVENTION

What Does the Future Hold?

• Weekly clinic at Ellis Fischel Cancer Center
• Cardiotoxic therapies with:

• cardiovascular risk factors 
• asymptomatic decline in ejection fraction
• other cardiovascular effects of therapy

• History of coronary artery disease or heart failure
• Pre-op evaluation (CHF, recent PCI, etc)
• Pericardial effusion
• Cardiac masses
• Arrhythmia

• Echocardiography and other advanced imaging 
available 

Cardio-oncology at MU
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littrellrl@health.missouri.edu

Thank You!


