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Objectives
Know and understand:

 Why cancer is more common in older people and how this 
will impact the future

 How older cancer patients are physiologically different than 
their younger counterparts

 How to identify areas of vulnerability and inform decisions 
regarding cancer treatment and supportive care for older 
patients



The Cancer and Aging Crisis:
The Problem

 Cancer increases with age

 Median age in US is 70 

 Increase in older patients with cancer projected for next 20 
years
 ≥ 65 year olds 70% of all cancer diagnoses by year 2030

 We know surprisingly little about how to care for the older 
patient with cancer



Cancer Biology and Aging:
Prevalence

Why does prevalence of cancer increase with age?
 Takes a long time to develop (i.e. decades)
 Build up of mutations over time

 DNA repair mechanisms decrease with age
 Cells accumulate damage  uncontrolled growth  cancer

 Immune system declines with age  
 Cellular immunity
 Emergence of cancer that was controlled when person was 

younger



Number of Older Persons in the U.S. 
is Rapidly Increasing



Number of Older Persons in the U.S. 
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The Majority of Cancer Diagnoses 
are in Older Adults

http://www.iom.edu



The Majority of Cancer Deaths are in 
Older Adults

http://www.iom.edu



The Majority of Cancer Survivors are 
Older Adults

http://www.iom.edu



Number of Cancer Survivors is 
Increasing

http://www.iom.edu



The Silver Tsunami



Problem:  We don’t know how older 
patients respond to most cancer 

treatments

 Randomized clinical trials that establish the safety and 
efficacy of treatments have included few patients ≥ 75 years 
and even fewer with comorbidities
 Do older patients have similar benefit and toxicities?
 How do we dose drugs for older patients?
 Are the side effects different for older patients?

 Only 3% of older patients are treated on a clinical trial



Older patients are underrepresented 
in clinical trials

Talarico, et al JCO 2004



Age distribution for patients enrolled onto National Cancer Institute (NCI) adult cooperative 
group phase II and III treatment trials (all diseases) from 2001 to 2011. 

Hurria A et al. JCO 2014;32:2587-2594

©2014 by American Society of Clinical Oncology



Older patients are underrepresented 
across tumor types

Lewis, et al JCO 2003

*Phase 1 trials even worse (15%)



Why Does Age Matter?
 Comorbidity

 Physical Function

 Mental Health

 Social Support

 Nutrition

 Polypharmacy

 Cognition



Comorbidity



Comorbidity
 Comorbid conditions increase with age

 Competitive causes of death increase

 Comorbid conditions may be present that are not diagnosed
 i.e. dementia

 Comorbidity is an important predictor of survival and 
treatment tolerance

 Detection and treatment of unsuspected diseases offers an 
opportunity for improvement in life-expectancy, function, 
QOL, may improve outcomes



Prevalence of Comorbid Diseases
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Effects of Comorbidity and Age
Physiologic change with age Result

↓ Glomerular filtration rate ↑ Drug half life

↓ Cardiac reserve ↑ Cardiac toxicity

↓ Mucosal protective mechanism ↑ Mucositis

↓ GI motility/blood flow/absorption ↑ GI toxicity

↓ Vital capacity of lung/impaired gas exchange ↑ Toxicity from radiation

↑ Time to recovery of bone marrow ↑ Myelosuppression

↑ Dementia/MCI ↑ Delirium/AMS



Physical Function



ADLs, IADLs
 Katz Activities of Daily Living (ADLs)
 Widely used scale in geriatrics that measures the ability 

to perform basic activities to care for oneself
 Validated, self-administered 8 item scale

 Lawton’s Instrumental Activities of Daily Living 
(IADLs)
 Widely used scale in geriatrics that measures the ability 

to perform higher functioning tasks allowing one to live 
independently

 Validated, self-administered 7 item scale



Function
 Relates to the likelihood of survival and tolerance to 

chemotherapy

 Traditional assessments of performance status 
(ECOG, Karnofsky) may have limited utility in the 
older patient
 Chronic conditions that don’t alter overall survival can 

alter PS

 IADLs and ADLs are thought to be a more sensitive 
assessment of function in older individuals



Assessment of Function
 ADLs

 Toileting
 Bathing
 Eating 
 Transferring
 Dressing
 Continence

 IADLs
 Shopping
 Managing finances
 Housekeeping
 Preparing meals
 Arranging transport  
 Manage meds
 Use telephone



ADLs, IADLs: 
Predictive of Outcomes

 The death rate of persons aged 70 and older doubles when 1 
or more IADL is abnormal, triples when 1 or more ADL is 
abnormal1

 IADL-dependence associated with 
 increased risk of chemotherapy complications2

 severe chemo toxicity in older CRC patients3

 Post-surgical complications in cancer patients4

1Inoyoue et al. JAMA, 1998. 279: 1187-93
2Repetto et al. JCO, 2002. 20(2):494-502
3Aparicio et al. JCO, 2013. 31(11):1464-70
4Pace. Crit Rev Onc Hem, 2008. 65: 156-63



Gait, Balance, and Risk of Falls
 Sarcopenia occurs with aging
 Cancer treatments can worsen this

 Gait/balance disorders have a dramatic impact on 
the general health of an individual
 Associated with a substantial increase risk of falls and fall-

related injuries

 Evaluate: Self report, performance tests
 Get Up and Go; Short Physical Performance Battery

 Evaluate home environment for safety



Depression
 Increased prevalence with age and cancer

 Older patients may not present with classic symptoms

 Can affect adherence to treatment, nutritional status

 Very treatable problem



Social Support
 Caregiver
 Does the patient live alone?
 Is there someone who can help them when they have side 

effects from treatment or cancer?

 Are they a caregiver for an ailing spouse or family member?

 Access to transportation

 Income/financial concerns



Nutritional Issues
 20% persons age 70+ have compromised nutritional status
 Cancer increases this risk further

 Protein calorie malnutrition lessens the tolerance of 
antineoplastic treatment

 Screening test can be used to identify vulnerable patients
 Allows for institution of proactive nutritional program



Polypharmacy
 Increases with age

 Major cause of hospitalizations

 Careful review of meds is essential to avoid drug-drug 
interactions with therapy
 Incredibly important as number of oral cancer therapies 

continues to increase

 Pharmacist needed for this evaluation



The Problem: Summary
 Most cancer occurs in older people, a population which is 

increasing rapidly

 Older patients are significantly underrepresented in cancer 
clinical trials

 Older patients are different from their younger counterparts
 We can’t simply extrapolate results from younger patients

 Evidence-based guidelines on how to care for “real life” 
older cancer patients are desperately needed
 Evidence needed to help with treatment recommendations 

and goals of care



What to Do
 Stage the age 
 Chronological age ≠ Functional age
 Life expectancy should be estimated, taking into account 

comorbidities, disability, geriatric syndromes
 Comprehensive Geriatric Assessment (CGA)

 Stage the cancer
 Life expectancy due to the cancer
 How long until symptoms occur from the cancer

 Decision should be made whether benefit of treatment will 
occur within the patient’s expected life span



Stage the Age:
Estimating Life Expectancy



Stage the Age:
Estimating Life Expectancy



CGA: The Concept
 Identify oncology patients who are apparently healthy but are 

susceptible to severe complications in response to aggressive 
treatments
 Stratify patients into 3 categories:

 Fit
 Vulnerable
 Frail

 “Stage the age”

 Can identify areas for possible intervention

 Provide depth to clinical trials for older patients with cancer
 Patient population better described

 Multidisciplinary approach required to create a personalized plan



CGA: Areas of Assessment
Domain Instrument
Health Comorbidity: Charlson, 

CIRS-G

Function Performance Status, IADL, 
ADL, Falls, SPPB

Cognition MMSE, MoCA

Emotions Depression/Anxiety: GDS, 
HADS

Social Living conditions, caregiver 
status, income, transportation

Nutrition MNA

Pharmacy Drug list and interaction

“Last one to the top is a 
geriatric”



Not the Problem



The Problem



Susceptibility and Reserve

Quad Strength 4/5 Quad Strength 5/5

Walking speed appears normal

No mobility issues noted

Walking speed appears normal

No mobility issues noted

Fall

Hip Fracture

Compensates 

No injury

Balance Disorder

Patient A Patient B
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When done appropriately the CGA 
can:

 Identify unseen areas of vulnerability

 Optimize medical treatment

 Restore, maintain and maximize functional autonomy

 Improve quality of life

 Reduce costs (?)

 Improve prognosis (?)



CGA: The Data
 Predicts treatment tolerance and overall survival (BRCA)
 Clough-Gorr, et al. JCO 2010, 28(3):380

 Predicts grade 3-5 toxicity
 Hurria, et al.  JCO 2011, 29(25):3457

 Predicts overall survival (nomogram)
 Kanesvaran et al.  JCO 2011, 29(27):3620

 Predicts early death
 Soubeyran, et al. JCO 2012, 30(15):1829

 Changes treatment decisions
 Caillet et al.  JCO 2011, 29(27):3636



Proportion of older survivors of breast cancer (N = 660) with poor treatment tolerance and 
mortality within each group of geriatric assessment domain deficits (1997 to 2006; Cochran-

Armitage test for trend, P < .0001 for poor treatment tolerance and mortality

Clough-Gorr K M et al. JCO 2010;28:380-386©2010 by American Society of Clinical Oncology

CGA: Predicts treatment tolerance and 
mortality



Description of the subpopulation of older survivors of breast cancer with physician 
assessment (n = 480) based on age, comorbidity, self-rated health, medical doctor (MD) –

rated health, and geriatric assessment domain deficits (1997 to 2006). 

Clough-Gorr K M et al. JCO 2010;28:380-386
©2010 by American Society of Clinical Oncology

Patient vs. Physician vs. CGA 
Assessment of Health



Hurria A et al. JCO 2011;29:3457-3465

©2011 by American Society of Clinical Oncology

CGA: Predicts grade 3-5 toxicity



Nomogram for overall survival of elderly Asian patients with cancer. 

Kanesvaran R et al. JCO 2011;29:3620-3627
©2011 by American Society of Clinical Oncology

CGA: Predicts Overall Survival



Calibration curves for (A) 1-, (B) 2-, and (C) 3-year nomogram predictions of overall survival. 

Kanesvaran R et al. JCO 2011;29:3620-3627

©2011 by American Society of Clinical Oncology

CGA: Predicts Overall Survival



Baseline cognitive function is associated with worse OS among older 
adults treated for AML (N = 73). 

Heidi D. Klepin et al. Blood 2013;121:4287-4294 ©2013 by American Society of Hematology

CGA: Predicts Overall Survival in AML



Impaired physical performance is associated with worse OS among 
older adults treated for AML (N = 74). 

Heidi D. Klepin et al. Blood 2013;121:4287-4294 ©2013 by American Society of Hematology

CGA: Predicts Overall Survival in AML



Overall survival 
by IADL and HCT-
CI risk score for 
total cohort (A), 
age 50–59 years 
(B), and age 60–

73 years (C). 

Lori S. Muffly et al. Haematologica 2014;99:1373-1379

CGA: Predicts Overall Survival in Allo SCT

Total cohort

Age 50-59 years

Age 60-73 years



CGA: Predicts OS in Allogeneic Stem 
Cell Transplant

Lori S. Muffly et al. Haematologica 2014;99:1373-1379



Caillet P et al. JCO 2011;29:3636-3642
©2011 by American Society of Clinical Oncology

CGA: Affects Management

Treatment changes made after 
CGA performed

Intensification 10.2%

Delay 9%

Decrease 80.8%

20.8%



CGA:  The Challenge
 How do you fit this in a very busy oncology clinic?

 Screening tools include
 VES-13
 Groningen Frailty Indicator
 G-8

 Refer identified vulnerable patients for further evaluation

 Geriatric Oncology Clinics needed



Proactive management makes a 
difference

 Randomized trial assessing patient-reported outcomes for 
symptom monitoring during routine cancer treatment
 Presented at American Society of Clinical Oncology annual 

meeting, June 2017

 766 patients enrolled between 2007-2011

 Primary outcome: QOL

 Secondary outcome: Overall survival



Study Design

Basch, E et al. JCO 35, 2017 (suppl; abstr LBA2)



How Self-Reporting Works
Patient receives email:
Reports 12 symptoms

If severe toxicity reported:
Email to RN

Basch, E et al. JCO 35, 2017 (suppl; abstr LBA2)



How Self-Reporting Works

Basch, E et al. JCO 35, 2017 (suppl; abstr LBA2)

Printed Report Generated for Provider at Clinic Visit



Results: 
Quality of life at 6 months

 31% more patients in the self-
reporting arm reported quality 
of life benefits
 Improved: +16%
 Worsened: -15%

Basch, E et al. JCO 35, 2017 (suppl; abstr LBA2)



Overall Survival (OS)
 Median OS 5 months longer in 

the self-reporting arm
 31.2 vs 26.0 months

 In 2016 there were 6 cancer 
therapies approved for 
metastatic solid tumor with 
reported OS advantage
 This trial beat out all but 1 of 

them



Additional Benefits Seen In 
Self-Reported Arm

 Less ER visits
 7% fewer, p=0.02

 Better physical function
 Self-reported, p=0.01

 More chemotherapy
 2 months longer, p=0.002
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Multidisciplinary Team is 
Required

ISSUE PROVIDER NEEDED

Cancer Care Oncologist/APP/Nurse

Comorbidity Geriatrician/APP

Symptom Management Palliative Care

Physical Function Physical and Occupational Therapist/PMR

Mental Health Psychiatrist/Psychologist

Social Situation Social Worker

Nutrition Dietician

Polypharmacy Pharmacist



Shortage of Providers for Older 
Patients with Cancer

 ASCO estimates by 2025, demand for oncologists will grow 
by 42% or more, while supply will increase only 28%

 Potential shortfall of 1,487 oncologists in 2025

 Many factors potentially contribute
 Aging population
 Aging workforce/retirement
 High levels of burnout



Shortage of Providers for Older 
Patients with Cancer

 There are currently over 7,500 certified geriatricians in the US

 ~ 30% of patients 65 + should be cared for by a geriatrician 

 It is estimated that approximately 30,000 geriatricians will be 
needed by 2030.
 Need to train 1,200 geriatricians/year over the next 20 years.
 In 2010, 75 residents entered geriatric fellowship programs

 Less than 1% of RNs, Pharmacists, and Physician Assistants; and 
about 2.6% of APNPs are certified in geriatrics

 Approximately 4% of social workers specialize in geriatrics

 THE NEED IS GREAT



Palliative Care Shortage 
Projected

• Projected shortage of 18,000 board-certified palliative care physicians
• <250 fellowship-trained physicians entering the field annually
• Similar shortages in APPs, nurses, social workers, chaplains

Kamal, et al. Am J Med 2017. 130(2): 113-4



Summary
 Many unique issues in caring for older patients with cancer
 Multidisciplinary approach in imperative

 Need to increase the breadth and depth of data collected on 
cancer interventions for older adults

 Proactive supportive care improves survival and QOL

 A crisis is looming due to projected increased number of 
older Americans with cancer and decreased numbers of 
providers who care for them



Questions?
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