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Cancer

■ Group of related diseases (>100 types)

– Described by: 

■ Organ or tissue- lung, breast 

■ Cell- epithelial, squamous  

■ In all types of cancer, cells begin to divide 

without stopping –uncontrollably-, ultimately 

forming a tumor. 

■ In US: 

– 2nd cause of death (CVD), all population 

– 1st cause of death, 65-84 years

What Is Cancer? National Cancer Institute. https://www.cancer.gov/about-cancer/understanding/what-is-cancer. 

Cancer cell dividing (Lung)

Leading Causes for 2016. National Vital Statistics Reports; vol 67 no 6. Hyattsville, MD: National Center for Health Statistics. 2018.
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The Hallmarks of Aging

“Nine hallmarks of aging have been proposed, including genomic instability and epigenetic alteration, 

which are also hallmarks of cancer.” White et al., 2014

“Aging is characterized by a progressive loss of 
physiological integrity, leading to impaired function 
and increased vulnerability to death. This 
deterioration is the primary risk factor for major 
human pathologies, including cancer…”



Risk Factors
Common types of cancer

US (IR-MR)

(1-2) Breast- older age, family history, personal history of breast cancer or benign 

(noncancer) breast disease, dense breasts, exposure of breast tissue to estrogen made in 

the body, taking hormone therapy for symptoms of menopause, radiation therapy to the 

breast or chest, obesity, drinking alcohol

(2-3) Prostate- older age, family history, race, hormones, vitamin E, folic acid, dairy and 

calcium

(3-1) Lung- older age, cigarette, cigar, and pipe smoking, secondhand smoke, family history, 

HIV infection, environmental risk factors, beta carotene supplements in heavy smokers

(4-4) Colorectal- older age, family history, excessive alcohol use, obesity, being physically 

inactive, cigarette smoking, diet, history of inflammatory bowel disease, inherited conditions 

(Lynch syndrome and familial adenomatous polyposis)

Cancer Types. National Cancer Institute. https://www.cancer.gov/types. 

“Age is a well-recognized risk factor for cancer development. In fact, you could say aging is the major carcinogen.”
-Dr. Norman E. Sharpless, NCI Director (2018) 

The Challenging Landscape of Cancer and Aging. National Cancer Institute. https://www.cancer.gov/news-events/cancer-currents-blog/2018/sharpless-aging-cancer-research.



Percent of new cancer cases in US 
by age group , 2011-2015 
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Percent of cancer deaths in US by 
age group, 2011-2015
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Cancer Survivors in US, 1975-2040
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Comorbidities



Methods Concern

Chubak et al., 2013



Selection Bias

■ Differential loss to follow-up (associated with exposure and outcome)

■ Example: Study in Breast Cancer Survivors, DM -> Recurrence 

– DM+ are more likely to drop out than those DM- because of 

complications of their disease. 

– BC survivors with a recurrence are more likely to drop out than 

those without a recurrence before the event is diagnosed or 

recorded. 

– A woman with a recurrence who stays is less likely to have DM 

than a person without a recurrence. 

– Result: False association between DM+ and a reduced risk of 

recurrence.

Overrepresentation of DM- and Recurrence +



Discussion

Implications (aging population, increased survivorship, more people with 
cancer, comorbidities)

■ Patients care 

– Needs- physical, cognitive, psychological, social 

– Healthcare- multiple providers (fragmented care), polypharmacy 

– Approach- age (“bias”, chronological vs physiological), comprehensive geriatric 
assessment 

– Evidence based best practices- research, inclusion of older adults in studies, RCTs 

■ Cancer care costs

– US- $158 B in 2010, $173 B in 2020 (estimated)- Mariotto et al., 2011

– Patients and family

■ Among survivors (<65 y) with more than 1-year postdiagnosis, annual healthcare 
expenditures were double that in the general population. - Short et al., 2011


