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Increasing Number of Older Patients with Cancer

.
Pal S.K., Hurria A. JCO (2010) 



All Older Patients with Cancer are Not the Same



Geriatric Oncology

Williams GR, Mackenzie A, Magnuson 
A, et al. Journal of geriatric oncology 
2016;7:249-57.
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GA to Improve Communication

• To improve communication about age-related concerns of older 
patients with advanced cancer and their caregivers

• Direct communication about age-related concerns in clinical 
encounters

• Patient satisfaction with communication about age-related 
concerns

• Providing a summary of geriatric assessment results with 
recommendations for GA-guided interventions

• Has potential to improve communication about age-related 
concerns of older patients with cancer and their caregivers

PI: Mohile; 
Funding: PCORI
Mohile, et al. JAMA Onc, 2019
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Accrual: 305 oncologists, 
541 patients, 

414 caregivers



Patient and Caregiver Eligibility Criteria

Patients
• Age ≥70 years
• Diagnosis of advanced solid 

tumor or lymphoma
• Have ≥1 GA Impairment (other 

than polypharmacy)
• Will see their oncologist for next 

≥3 months and willing to 
participate in study visits

• Have decision-making capacity, 
or, if not, oncologist has obtained 
consent from health-care proxy

• Able to read and understand 
English

Caregivers

• One caregiver was chosen by the 
patient to enroll using the 
question: 
– “Is there a family member, partner, 

friend, or caregiver (age 21 or older) 
with whom you discuss or who can 
be helpful in health-related matters?” 

• Caregivers not required for 
patients to participate

• Able to provide informed consent

• Able to read and understand 
English



Study Design  and Eligibility

Audio recorded 
clinical encounter



Mohile, et al. JNCCN, 2015



GA-guided Communication 
Recommendations



GA domains for all patients (N=541)
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Mean age: 76.6 (Range 70-96)



Improving the Care of Older Adults with Cancer 
is Important:  Oncologists Want Guidance

n=305 community oncologists Agree (%) Disagree (%) Neutral (%)

I believe that the medical care of older 

adults with cancer needs to be improved 89% 3% 8%

I would appreciate additional training in 

topics related to the care of older adults 

with cancer
79% 4% 17%

I routinely ask my patients if they have a 

history of recent falls 70% 14% 16%

I frequently order home safety 

evaluations for my older patients 41% 35% 25%

I frequently enlist the help of a social 

worker 31% 37% 32%

I use standardized geriatric assessment 

tools to help me make decisions about 

my patients 23% 49% 29%

Mohile et al. JNCCN; 2018



GA Improves Patient and Caregiver 
Satisfaction with Communication
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Mohile et al.; JAMA Onc, 2019

-Health Care Climate Questionnaire 

(5 questions, scale: 0-20)

-Health Care Climate Questionnaire modified for age-related concerns (modified) 

(7 questions, scale: 0-28) 



GA Improves Communication about 
Age-Related Concerns

Mohile et al, ASCO 2018; JAMA Onc 2019



Geriatric Assessment Improves 
Conversations about Geriatric Domains

Function and 
Physical 
Performance 
Conversations

Battaglia-Jensen et al., 
JNCCN 2022



Communication About Cognition
Of the 175 patients with abnormal 

cognitive screen:

• Mean age: 78 years

• Male: 54.3%

• >HS Education: 61.4%

• Condition:

• 101=Intervention arm

• 74=Usual Care

Conversations about cognition 

were more likely in the GA 

intervention arm 

• 63.4% vs 12.1%; p<0.0001

• Majority oncologist initiated 

(overall 88.2%)

Magnuson, ASCO 2021

Patients randomized to the intervention were 

significantly more likely to have the cognitive 

conversation initiated by the oncologist (OR 20.22; 

95% CI 3.66-111.78). 



Quality of Cognitive Conversations

Magnuson, SIOG, 2019



How does the Geriatric Assessment Influence 
Oncologist Decision-Making?

Percentage of Oncologists who Recommend Chemotherapy for an Older Vignette Patient 
with Advanced Pancreatic Cancer

Mohile, Magnuson et al. JNCCN; 2018



Treatment Decisions

23% of oncologists surveyed reported 
using elements of geriatric assessment in 

clinical practice



GA to Reduce Treatment Toxicity

• Primary Aim:  
• To evaluate if providing a GA 

summary with 
recommendations for 
management to oncologists 
reduces grade 3-5 toxicity 
(CTCAE) in patients aged 70+ 
starting a new regimen with 
chemotherapy and/or other 
agents which cause toxicity for 
advanced cancer

• Secondary Aims:
• Survival at 6 months 
• Treatment decisions
• Functional and Physical 

Performance

PI: Mohile

Funding: NCI

Mohile et al. ASCO, 2020; Lancet 2021 



Study Schema 
Geriatric Assessment for Patients 70+  
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with GA summary and GA-guided 

recommendations for each 
enrolled participant prior to 

starting a new 
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similar prevalence of toxicity
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• Clinician-rated grade 3-5 
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• Survival at 6 months 
• Treatment decisions
• Functional and physical decline
• Patient-reported toxicities
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Patient Eligibility and Characteristics

• Age ≥70 years
• Diagnosis of advanced solid 

tumor or lymphoma
• Have ≥1 GA Domain 

Impairment (other than 
polypharmacy)

• Starting a new chemotherapy 
regimen or another regimen 
with high risk of toxicity

• Have decision-making 
capacity, or, if not, oncologist 
has obtained consent from 
health-care proxy

Mohile et al. ASCO, 2020





Management Recommendations
Example: Physical Performance

GA Intervention



Any Grade 3-5 CTCAE Toxicity in 3 Months

• Any Grade 3-5 Toxicity

Adjusted Risk Ratio: 0.74

95% CI: (0.63-0.87), P < 0.01  

Clustering effect: P = 0.15

• Any Grade 3-5 Hematologic Toxicity

Adjusted Risk Ratio: 0.85

95%CI: (0.69-1.05), P = 0.13   

Clustering effect: P = 0.30

• Any Grade 3-5 Non-hematologic Toxicity

Adjusted Risk Ratio: 0.73

95% CI: (0.53-0.996), P = 0.047

Clustering effect: P < 0.01

Mohile et al., Lancet 2021



Survival

Mohile et al. ASCO, 2020; Lancet 2021



Mechanism

Mohile et al., Lancet 
2021



GA Intervention Improves Falls over 3 months

All Events:     
103/627=16.4%
GA Arm: 35/298=11.7%
Control Arm: 68/329=20.7%

Risk 
Ratio

95% CI P-value P-value for 
cluster effect.
Do results 
differ by site?

Unadjusted 0.58 (0.40-0.84) 0.004 N/A

Clustered Standard error 0.58 (0.45 - 0.75) P<0.001 N/A

Bootstrap Standard error 0.58 (0.40 - 0.84) 0.004 N/A

16.4

11.7

20.7

0

5

10

15

20

25

All patients GA Arm Control Arm

Fall in 3m

Fall in 3m



Alternative Models of Care

Infuse geriatrics 
principles indirectly Direct involvement of 

geriatrics expertise in 
oncology care model



GAIN Trial

34

•Prospective randomized trial
•Single US cancer center
•Enrolled patients aged 65+ with solid malignancy starting new chemo
•Randomized patients to GAIN vs SOC

Li, et al. JAMA 
Oncology, 2021



GAIN 
GA and 

Interventions

Li, et al. JAMA 
Oncology, 2021



Results: Primary Aim

36

Li D et al. J Clin Oncol 38: 2020 (suppl; abstr 12010)

Li, et al. JAMA 
Oncology, 2021



Geriatric Assessment-Driven Interventions ↓ Toxicity Risk 

Key finding: 

• GA-driven INterventions (GAIN) reduced 

grade 3+ chemo-related toxicity (↓10%)

• Improved advance directive 

completion in older adults with cancer 

(↑24%) compared to standard of care 

(SOC). 

• Survival no different at 12 months. 

GAIN STUDY (n = 605) – JAMA Oncology GAP70+ STUDY (n = 718) – Lancet 

Key finding: 

• A GA summary with management 

recommendations provided to the 

oncologist prior to the start chemo 

reduces grade 3+ toxicity (↓20%) 

over 3 months. 

• Survival no different at 6 months. 

• Falls and polypharmacy ↓.

Li, et al. JAMA 
Oncology, 2021



GA systematic review and meta-analysis

17 RCTs (6 including toxicity outcome)

Risk of treatment toxicity:

No differences observed in mortality, hospitalization, early treatment 
discontinuation, initial or subsequent dose reduction

Anwar, et al. JNCI, 2023



Study Design Population Intervention 
Delivery

Management 
Strategy

Outcomes

Mohile et al.

-community 

oncology practices 

affiliated with 

University of 

Rochester NCORP 

Research Base

Cluster 

randomization 

by oncology 

practice

COACH: 

n=542;

GAP n=700

age 70+ with 

advanced solid 

tumor malignancies

GA summary 

results and 

recommendation 

given to oncology 

team

Established 

protocol based 

on Delphi 

consensus 

panel and 

guidelines

COACH:  

Communication, 

Satisfaction;

GAP70+: Chemo 

toxicity (Gr3+), Survival, 

Function

POSITIVE

Li et al. 

-City of Hope

2:1 Patient 

randomization

n=600

age 65+ with any 

stage solid tumor 

malignancies starting 

a new chemo 

regimen (any line)

Study NP in 

collaboration with 

the primary 

oncologist and 

clinic nurse to 

follow up 

Established 

protocol based 

on 

multidisciplinary 

team input and 

triggers based 

on GA results

GAIN:

Endpoints: Chemo 

toxicity (Gr3+); Rate of 

hospitalization;

Change in functional 

status; Change in 

psychosocial status 

POSITIVE

Soo et al.

-mult-center study in 

Australia 

1:1 Patient 

randomization

N=150

age 70+ with cancer 

planned for 

chemotherapy, 

targeted therapy, 

and immunotherapy

Geriatrician-led 

longitudinal co-

management

Clinical 

expertise

QoL; function, mood, 

nutrition, health utility, 

treatment delivery, 

healthcare utilization and 

survival

POSITIVE

Puts et al.

-multi-center study 

of centers in 

Canada

Patient 

randomization

n=350

age 70+ with most 

solid tumor 

malignancies starting 

first/second line 

chemotherapy

Geriatric oncology 

with nurse follow 

up

Established 

protocol based 

on Delphi 

consensus and 

guidelines

QoL; Cost-effectiveness; 

Function; Chemo tox;

Satisfaction; Cancer tx

changes; Survival

NEGATIVE



ASCO Guideline update

Dale, et al. JCO, 2023



Where are 
we going?

PROs,
Symptom science

Polypharmacy, 
Data Science

ED-based 
cancer care 

interventions

Aging biomarkers, 
health equity, 

frailty interventions 

Digital health interventions, 
exercise interventions, 

decision-making

Communication, 
advanced care 

planning

Social support, 
treatment tolerability

Cancer-related cognitive 
decline, dementia and cancer 

interface

GA implementation 
in oncology

Mental health and 
social support 
interventions

GA in survivorship 
(among everything else)

Cancer 
caregiver 

interventions

GA-guided cancer  
treatment modifications 



University of Rochester Geriatric Oncology 
Research Program

https://www.urmc.rochester.edu/labs/geriatric-oncology.aspx




