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Burden of cancer in older adults

Bluethmann SM, et al. Cancer Epidemiol Biomarkers Prev. 2016

Combined incidence of all cancers
Surveillance, Epidemiology, and End Results Program

US, 1975-2011

x17

x10

x6

x4

73% of cancer survivors will 
be aged 65+ by 2040

Presenter
Presentation Notes
>50% diagnoses 65+
>70% mortality 65+



Gaps of knowledge in geriatric oncology

1. Hutchins LF, et al. N Engl J Med. 1999
2. Hurria A, et al. J Clin Oncol. 2014

Proportion of patients ≥65 years enrolled in SWOG trials 
vs US cancer patient population according to the type of 

cancer1

1993-1996

Age distribution for patients enrolled onto NCI 
adult cooperative group Phase II and III treatment 

trials (all diseases)2

2001–2011

25% patients enrolled in 164 SWOG studies were ≥65 
years vs 63% in the US cancer patient population

<10% of patients enrolled in NCI Phase II–III 
trials were ≥75 years vs 28% of US cancer 

patients population



Treatment variation

1. Ring A, Battisti NML, et al. Br J Cancer. 2021
2. Battisti NML et al, ESMO, 2018 & NCRI, 2019
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Fitness

High risk Non-high risk

Total
Chemotherapy No 

chemotherapy Chemotherapy No 
chemotherapy

Fit 306 (14.9%) 794 (38.6%) 16 (0.8%) 943 (45.8%) 2059 (100.0%)

Vulnerable 70 (9.3%) 349 (46.5%) 5 (0.7%) 326 (43.5%) 750 (100.0%)

Frail 0 (0.0%) 1 (50%) 0 (0.0%) 1 (50%) 2  (100%)

Total 376 (13.4%) 1144 (40.7%) 21 (0.7%) 1270 (45.2%) 2811 (100.0%)

Bridging the Age Gap study1

56 Breast Units in England and Wales
Patients ≥70 years with operable BC (N=3,416)

2013-2018

n= 2,811 undergoing surgery

Age is No Barrier to Chemotherapy analysis2

SACT and HES registry databases
2013-2015

N = 49,378 stage II-III BC post surgery

70% for patients aged 18–69 vs 18% aged ≥70 (p<0.001)
ER- subgroup: 92% for the patients aged 18-69 vs 33% for those aged 

≥70 (p<0.001)

27.8%



Older adults are heterogeneous

FIT FRAIL
Life 

expectancy
Comorbidities

Polypharmacy

Organ reserve

Focus on 
survival

Focus on 
quality of life

Functional 
status

Toxicities risk

Cancer
Comorbidities

Health behaviours
Access to healthcare
Geographical location

Social support



Complexity of managing cancer in older adults

Soto-Perez-de-Celis E, et al. Lancet Oncol. 2018
Battisti NML & Extermann M, Multidisciplinary management, including chemotherapy of solid tumours (lung, breast, and colon), 2017. In: Michel J-P, Beattie BL, Martin FC and Walston J (eds). Oxford Textbook of Geriatric Medicine. 3rd edn. 
Oxford University Press.

Comorbidities
• Cardiovascular
• Diabetes mellitus
• Cancer

Reduced organ function

Increased risk of 
toxicities/complications
• Chemotherapy
• Surgery
• Radiotherapy

Lack of social support

Quality of life

Psychological distress
• Depression
• Anxiety

Polypharmacy
• Interactions
• Errors
• Reduced compliance

Nutritional problems
• Obesity
• Malnutrition
• Weight loss

Cognitive impairment

Impaired function
• ADL
• IADL

• Bone 
marrow

• Heart

• Kidneys
• Liver



Ageing-related concerns in geriatric oncology

Mohile SG, et al. J Natl Compr Canc Netw. 2015

How will I 
tolerate the 
treatment?

• How will treatment affect independence?Function

• Will I fall more while on treatment?Physical performance

• How will treatment affect my other medical problems?Comorbidities

• Will my mother be more confused with treatment?Cognition

• Can I improve my mood?Psychological status

• I do not feel like making meals. How can I increase my intake?Nutrition

• What are the resources available for my mother so that she can 
stay in her home?Social support



Under- and over-treatment in geriatric oncology

DuMontier C et al, J Clin Oncol, 2020

• Use of less intensive treatment in fit older 
adults who would otherwise derive a greater net 
benefit from more intensive treatment

• Not providing nononcologic interventions to 
deficits in geriatric domains regardless of what 
therapy is chosen

Undertreatment

• Treatment of cancer in an older patient that 
would not likely lead to symptoms in the 
remaining lifetime

• Intensive treatment in a vulnerable older 
patient in whom there would be a greater net 
benefit from less intensive therapy

Overtreatment
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Comprehensive geriatric assessment: applying 
general geriatrics to oncology

•Charlson Comorbidity Index
•Cumulative Illness Rating Scale for Geriatrics (CIRS-G)Comorbidities

•ADL Katz index
• IADL Lawton scale
•Timed Get Up and Go (TUG)
•SARC-F questionnaire
•Godin Leisure-Time Exercise questionnaire

Functional status & physical performance

•3 Incontinence Questionnaire (3IQ)Incontinence
•Mini Nutritional AssessmentNutritional status

•Drug history
• Interaction check
•Patient-centred assessment
•Comprehensive medication review
•Cross-check with STOPP/START and 2019 Beers criteria

Polypharmacy

•Montreal Cognitive Assessment (MoCA)Cognition
•Pittsburgh Sleep Quality IndexSleep
•Medical Outcomes Study (MOS) Social Activity questionnaire
•Medical Outcomes Study (MOS) Social Support questionnaireSocial support and activity

•Psychological Health Questionnaire (PHQ9)Mood
•EQ-5D-5LQuality of life
•CARG questionsHearing
•CARG questionsVision
•CARG questionsGeriatric syndromes

Personalised
multidisciplinary 

interventions

Wildiers H, et al. J Clin Oncol. 2014
Decoster L, et al. Ann Oncol. 2015 
Mohile SG, et al. J Clin Oncol. 2018



Functional status and physical performance

Katz S, Down TD, Cash HR, Grotz RC. Progress in the development of the index of ADL. Gerontologist 1970, 10:20
Lawton MP. Scales to measure competence in everyday activities. Psychopharm Bull. 1988; 24 (4): 609-614; 789-791

• Activities of daily living (Katz Index): 
basic self-care skills

• Feeding
• Grooming
• Transferring
• Toileting

• Instrumental activities of daily living 
(Lawton scale): complex sills necessary 
for maintaining independence in the 
community

• Shopping
• Managing finances
• House-keeping
• Preparing meals
• Taking medications

• Falls

• Grip strength

Timed Up at Go (TUG) test

Gait speedMortality

Unplanned hospitalisations 
and A&E admissions

Survival

Healthcare use

Grade ≥3 chemotherapy 
toxicities

Quality of life



Comorbidities

Charlson ME, et al. J Chronic Dis. 1987;40(5):373-83. doi: 10.1016/0021-9681(87)90171-8. PMID: 3558716
Miller MD, et al. Psychiatry Res. 1992 Mar;41(3):237-48. doi: 10.1016/0165-1781(92)90005-n. PMID: 1594710

Competing risks of 
mortality

Cancer treatment 
complications

Cancer treatment 
effectiveness & 
completion

Charlson Comorbidity Index



Cognition

Nasreddine ZS, et al. J Am Geriatr Soc. 2005 Apr;53(4):695-9. doi: 10.1111/j.1532-5415.2005.53221.x.
www.mocatest.org
https://mini-cog.com

Functional dependence

Depression

Higher mortality

Treatment adherence

Treatment toxicity

Capacity for decision-making

Screening: Mini-Cog Montreal Cognitive Assessment (MoCA)

http://www.mocatest.org/
https://mini-cog.com/


Psychological status

Kroenke K, et al. J Gen Intern Med. 2001 Sep;16(9):606-13. doi: 10.1046/j.1525-1497.2001.016009606.x. PMID: 11556941; PMCID: PMC1495268.

Impact on quality of life

Functional decline

Impact on cancer 
treatment decisions

Impact on cancer 
survival

Impact on treatment 
adherence

Longer hospitalisations

Patient Health Questionnaire (PHQ-9)



Nutritional status

V Vellas B, et al. J Nutr Health Aging. 2006 Nov-Dec;10(6):456-63; discussion 463-5. PMID: 17183418
Rubenstein LZ, et al. J Gerontol A Biol Sci Med Sci. 2001 Jun;56(6):M366-72. doi: 10.1093/gerona/56.6.m366. PMID: 11382797
Guigoz Y. J Nutr Health Aging. 2006 Nov-Dec;10(6):466-85; discussion 485-7. PMID: 17183419
https://www.mna-elderly.com/

Treatment complications

Increased mortality

Vitamin D deficiency & 
risk of fractures

Prolonged inpatient 
admissions

Mini Nutritional Assessment (MNA)

https://www.mna-elderly.com/


Polypharmacy

American Geriatrics Society Beers Criteria® Update Expert Panel. J Am Geriatr Soc. 2019 Apr;67(4):674-694. doi: 10.1111/jgs.15767. Epub 2019 Jan 29. PMID: 30693946.
O'Mahony D, et al. Age Ageing. 2015 Mar;44(2):213-8. doi: 10.1093/ageing/afu145. Epub 2014 Oct 16.

Drug interactions

Morbidity

Treatment complications

Medication errors

Impacts on compliance

Falls

STOPP/START criteria American Geriatrics Society Beers 
criteria



Social support and activity

Sherbourne CD, Stewart AL. Soc Sci Med. 1991;32(6):705-14. doi: 10.1016/0277-9536(91)90150-b. PMID: 2035047.

Mortality

Treatment toxicity

Psychological 
distress

Impact on function 
status

Medical Outcomes Study (MOS) social support and activity questionnaires



Additional domains
• Quality
• Aids and their effectivenessHearing
• Quality
• Eyeglasses and their effectivenessVision
• Pittsburgh Sleep Quality IndexSleep
• 3 Incontinence Questionnaire (3IQ)Incontinence

Pressure ulcers
• SARC-F screening questionnaireSarcopenia
• EQ-5D-5LQuality of life



What matters to you?

Murphy J, Battisti NML. Lancet Healthy Longev. 2022
Mac Eochagain, et al. J Geriatr Oncol. 2023

Prospective analysis
Patients ≥70 years being considered for systemic anticancer therapy

October 2021 – January 2023
The Royal Marsden NHS Foundation Trust, London, UK

N = 210

Quantity 
of life

Quality of 
life

Priorities N %

Family / close social network 89 66.4

Health and health-related quality 
of life

56 41.8

Functional independence 40 29.9

Recreation / hobbies 28 20.9

Psychological well-being 19 14.2

Religious / spiritual beliefs 12 9.0

Travel 11 8.2

Caring for others 8 9.0



Personalised multidisciplinary interventions

Decoster L, et al. Ann Oncol. 2015
Hamaker ME, et al. Lancet Oncol. 2012
Loh KP, Battisti NML, et al. J Oncol Pract. 2018

•Adapted anticancer treatment plans

Cancer

•Strength and balance training
•Device evaluation
•Home exercise programme
•Fall prevention discussion
•Home safety evaluation
•Pre- and rehabilitation
• Improve functional status prior to treatment
•Ensure presence of social support
•Recommend personal emergency response service

Functional impairment

•Caregiver involvement to assess risks of therapy and management of 
comorbidities

•GP involvement for treatment and management

Comorbidities

•Assess decision-making capacity and ability to consent
• Identify proxy and their involvement
•Delirium risk counseling and prevention
•Limit complexity of treatment
•Medication review to minimize the risk of delirium

Cognitive impairment

•Counselling
•Cognitive-behavioural therapy
•Pharmacologic therapy
•Support programmes
•Spiritual care

Psychological issues

•Nutrition counselling
•Specific dietary recommendations
•Oral care
•Assess need for extra support for meal preparation
•Supplements
• Involve caregivers

Nutritional deficits

•Review medication list
•Minimize medications as much as possible
•Assess adherence to medications

Polypharmacy

•Nursing/home health
•Transportation assistance
•Caregiver management
•Home safety evaluation
•Support groups
•Spiritual care
•Modify therapy delivery

Social support problems



Patient selection for CGA: geriatric screening

Decoster L et al, Ann Oncol, 2015
Hamaker ME et al, Lancet Oncol, 2012
Loh KP et al, Oncol Pract, 2018

Tool No. of 
items

Score 
range

Time to 
perform 

(min)

Abnormal 
score

Sensitivity 
for 

abnormal 
CGA (%)

Specificity 
for 

abnormal 
CGA (%)

PPV
(%)

NPV
(%)

Positive 
screen

(%)

G8 8 0–17 4.4 ≤14 65–92 3–75 44–86 8–78 64–94
VES-13 13 0–10 5.7 ≥3 39–88 62–100 60–100 18–88 29–60

Triage Risk 
Screening Tool

5 0–6 2 ≥1 91–92 42–50 81–87 63 74–82

Groningen 
Frailty Indicator

15 0–15 N/A ≥4 30–66 47–87 86–94 40–59 64–79

Abbreviated 
CGA

15 - 4 ≥1 51 97 97 48 68

Fried Frailty 
Criteria

5 - 5 ≥3 37–87 49–86 77–95 16–66 66–88

SAOP2 27 - 10-15 ≥1 100 40 90 100 84

Sensitivity and 1-specificity of 
screening methods for predicting 

CGA outcome

Geriatric 
screening

Negative

Oncology 
work-up/set-

up

Positive

Oncology 
work-up/set-

up

Geriatric 
work-up/set-

up

INTEGRATED 
TREATMENT 

PLAN

TREATMENT 
PLAN
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Benefits of integrated oncogeriatric care

Wildiers H, et al. J Clin Oncol. 2014
Decoster L, et al. Ann Oncol. 2015 
Mohile SG, et al. J Clin Oncol. 2018
NCCN Clinical Practice Guidelines in Oncology: Older Adult Oncology. Version 1.2023 (14/02/2023)

Predicting 
treatment 

complications

Predicting 
physical 

decline on 
treatment

Estimating 
survival

Support 
treatment 
decisions

Detecting 
problems not 

found by 
routine 

evaluations

Identifying 
and treating 

new problems 
during follow 

up
Improving 

mental health 
& wellbeing

Improving 
pain control

Reducing 
severe 

systemic 
therapy side 

effects

Reducing 
unplanned 

hospital 
admissions

Reducing 
intensive care 

admissions 
after surgery

Improving 
quality of life



International consensus

1. Dale W et al, J Clin Oncol, 2023
2. Wildiers H et al, J Clin Oncol, 2014
3. Decoster L et al, Ann Oncol, 2015

4. NCCN Clinical Practice Guidelines in Oncology: Older Adult Oncology. Version 1.2023 
(14/02/2023)

SIOG recommendations2,3ASCO guidelines1 NCCN guidelines4

• Physical function/performance: falls, gait speed

• Functional status: OARS IADL

• Nutrition: weight loss during past 3 months (G8), MNA

• Social support: MOS questionnaire

• Psychological: PROMIS Anxiety 4-item, GDS 5

• Comorbidity: OARS comorbidity, hearing, vision

• Cognition: Mini-Cog

• Chemotherapy toxicity prediction: CARG tool

• Prognosis: ePrognosis

• Geriatric screening: G8



Reducing severe systemic therapy toxicity

1. Mohile S et al. Lancet. 2021
2. Li D et al. JAMA Oncol. 2021

Haema
tologic 
toxicity

Non-
haematol

ogic 
toxicity

Any 
toxicity

Any grade 3–5 toxicity
Adjusted risk ratio: 0.74

95% CI 0.63–0.97, p<0.01

GAIN study2

Patients ≥65 years with solid tumours (any stage) starting a new 
chemotherapy regimen

N = 600

GAP70 study1

Patients ≥70 years with incurable stage III-IV cancer starting a new systemic 
treatment
N = 718



Improving quality of life on systemic therapy

Soo W-K et al. Lancet Healthy Longevity. 2022

79.2 to 73.1 (-6.1)

73.4 to 64.6 (-8.8)

INTEGERATE study
Patients ≥70 years with solid tumours/DLBCL starting a new systemic treatment

N = 154



Reducing unplanned hospitalisations on systemic therapy

Soo W-K et al. Lancet Healthy Longevity. 2022

INTEGERATE study1

Patients ≥70 years with solid tumours/DLBCL starting a new systemic treatment
N = 154

• 39% fewer emergency presentations

• 41% fewer unplanned hospital admissions

• 24% fewer unplanned hospital overnight bed-days

• Lower early treatment discontinuation due to adverse
events: 32.9% vs 53.2%, p=0.01

• Driven by lower discontinuation due to toxicity

• No difference in treatment reduction, escalation, delay
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“Geriatricising” clinical trials

Soto-Perez-De-Celis E, et al. Expert Opin Investig Drugs. 2017

• Toxicity prediction
• Treatment allocation
• Longitudinal follow-up

• Extended trials
• Pragmatic trials
• Prospective cohorts

• Quality of life
• Physical function
• Tolerability

• Expand eligibility criteria
• Allocate treatment according to 

fitness
• Increase retention of enrolled 

individuals Enrol vulnerable 
and frail older 

patients

Select relevant 
endpoints for 
older adults

Include geriatric 
assessment 

tools

Utilise novel trial 
designs and 
strategies



Trial eligibility criteria influence the applicability of evidence in oncology

0% 20% 40% 60% 80% 100%

Neoadjuvant vs not

Adjuvant chemo vs not

CCRT vs SCRT in stage IIIB

CRT+surgery vs CRT in stage IIIA

LN sampling vs dissection

Lobectomy vs limited resection

0% 20% 40% 60% 80% 100%

Best first line in PS 2

Optimal duration

Cisplatin vs carboplatin

Platinum-based vs not

Double vs single agent

0% 20% 40% 60% 80% 100%

Crizotinib for ALK+

First line TKIs for EGFR+

Best second line

Maintenance

First line +/- bevacizumab

ESMO NCCN

NCCN NSCLC guidelines version 4.2014; ESMO early & LA NSCLC 
guidelines July 2013; ESMO advanced NSCLC guidelines August 

2014

Eligibility:
>60% full validity

30-60% partial validity
<30% limited validity

Battisti NML, Sehovic M, Extermann M. Clin Lung Cancer. 2017



Value of prospective cohort studies: Bridging The Age Gap study

Patients with high-risk disease: n = 1,520

Ring A et al. Br J Cancer, 2021
Battisti NML et al. Eur J Cancer. 2021

Eligible for 
study 

participation

Cognitively able

Full 
participation

Partial 
participation

Mental
incapacity

Personal 
consultee 
available

Proxy 
participation

No personal 
consultee 
available

Not eligible

Unmatched
n=1,495 – adjusted HR 0.87 (95%: CI 0.58-1.28, p=0.47)

Matched
n=542 - HR 0.79 (95%CI: 0.50-1.26, p=0.32)

OVERALL SURVIVAL
Median follow-up of 52 months

Mortality status available for 98% (1,495/1,520)

Patients with ER-negative EBC:
• OS (n=136): HR 0.20 (95% CI 0.08–0.49)
• BCSS (n=135): HR 0.12 (95% CI 0.03–0.44)

N = 3,416 women with BC ≥70 years in 56 Breast Units in England and Wales, 2013-2018



Selecting meaningful endpoints: FOCUS2 and GO2 studies

Seymour MT, et al. Lancet. 2011
Hall PS, et al. JAMA Oncol. 2021

Questions Good Intermediate Poor

C
lin

ic
ia

n Clinician considered effective:

• Radiological PD
• Clinical PD
• QoL deterioration*

Clinician scores 
benefit

Clinician does not 
score benefit

Clinician does not 
score benefit

Pa
tie

nt

Patient found treatment tolerable:

• Toxicity
• Interference in daily life
• Worth it

Patient scores 
benefit

Patient does not 
score benefit

Patient does not 
score benefit

Death

AND OR AND

OR

*defined as 16% decline (2 on the 12-point EORTC global QoL scale) 



Including geriatric assessment tools in trial design: EORTC 
75111-10114 study

Wildiers H, et al. Lancet Oncol. 2018

• IV trastuzumab + IV pertuzumab +/- metronomic oral cyclophosphamide (50 mg daily without interruption)

• In case of PD, all patients offered T-DM1

• Median PFS: 12.7 months (6.7-24.8) vs 5.6 months (3.6-16.8)
• No febrile neutropenia

• Diarrhea in ≥50%

• G8 strong prognostic factor for OS

EORTC 75111-10114 study
N=80 patients with HER2+ aBC ≥70 years or ≥60 years + functional impairment

ECOG PS 0-3 and ≤1 line of prior anti-HER2 therapy + endocrine therapy
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Global geriatric oncology

Kanesvaran R et al, Am Soc Clin Oncol Educ Book. 2020. Available at: https://ascopubs.org/doi/pdf/10.1200/EDBK_279513

https://ascopubs.org/doi/pdf/10.1200/EDBK_279513


The consultative model

Battisti NML and Dotan E. Integrating Geriatric Oncology into Clinical Pathways and Guidelines. 2020. In: Extermann M. (eds) Geriatric Oncology. Springer, Cham.
Mohile S, et al. Lancet. 2021

Oncology team

Geriatric 
screening

Geriatric 
oncology or 

Geriatrics team

Comprehensive 
geriatric 

assessment

Referral back for 
cancer 

management

• Advantages
• Geriatric oncology expertise
• Recommendations from a multidisciplinary 

team

• Challenges
• Physician buy-in need to refer
• One-time visit
• No longitudinal follow-up
• Interventions often left to treating team
• Long visits: limited number of patients per 

clinic session
• Multiple visits for patients and physicians
• Need to maintain good communication

GAP 70 study



The shared-care model

Battisti NML and Dotan E. Integrating Geriatric Oncology into Clinical Pathways and Guidelines. 2020. In: Extermann M. (eds) Geriatric Oncology. Springer, Cham.
Soo WK, et al. Lancet Healthy Longev. 2022 

• Advantages
• Collaborative care through disease trajectory
• Geriatric oncology expertise
• Interventions and multidisciplinary 

recommendations can be implemented over 
time

• Challenges
• Physician buy-in need to refer
• Visits may not be centralised
• Shortage of geriatricians
• Extra visits for the patient

Cancer treatment

Oncology team

Geriatrics or 
geriatric oncology 

team

INTEGERATE 
study



The comprehensive model

Li D, et al. JAMA Oncol. 2021
Battisti NML and Dotan E. Integrating Geriatric Oncology into Clinical Pathways and Guidelines. 2020. In: Extermann M. (eds) Geriatric Oncology. Springer, Cham.

• Advantages
• Collaborative care through disease 

trajectory
• Geriatric oncology expertise throughout 

the treatment trajectory
• Convenience: one-stop shopping 

(geriatrics and oncology)

• Challenges
• Shortage of geriatric oncologists
• Complex patient population (limited no. 

of patients can be seen)

Geriatric 
oncology 

MDT

Oncolog
ist Geriatri

cian

Surgeo
n

Radiatio
n 

oncologi
st

Nurse

Pharma
cist

Physiot
herapistOccupat

ional 
therapis

t
Dietitian

Social 
worker

Psychol
ogist

Palliativ
e care

Spiritual 
care

Safegua
rding

Navigat
or

GAIN study



JCCO guidance on implementing frailty assessment 
and management in oncology services

Joint Collegiate Council for Oncology. Implementing frailty assessment and management in oncology services (November 2023): https://www.rcr.ac.uk/media/bwpmjnmz/implementing-frailty-
assessment-and-management-in-oncology-services.pdf

https://www.rcr.ac.uk/our-services/all-our-publications/clinical-oncology-publications/implementing-frailty-assessment-and-management-in-oncology-services/
https://www.rcr.ac.uk/media/bwpmjnmz/implementing-frailty-assessment-and-management-in-oncology-services.pdf


RM Senior Adult Oncology Programme
Consultative model for patients ≥70 years requiring a 

new line of systemic anticancer therapy

SAOP 
MDT

Medical 
oncologist Clinical 

Nurse 
Specialist

Physioth
erapist

Occupatio
nal 

therapist

Dietitian

Pharmac
ist

SALT

Psychol
ogistWelfare 

Rights 
Advisor

Commun
ity social 
workers

Safegua
rding

Palliative 
care

Spiritual 
care

Primary 
care

Community 
services

Caregivers

https://www.royalmarsden.nhs.uk/senior-adult-oncology-programme

https://www.royalmarsden.nhs.uk/senior-adult-oncology-programme


Geriatric screening: SAOP3

1. Extermann, M., Evaluation of the Senior Cancer Patient: Comprehensive Geriatric Assessment and Screening Tools for the Elderly, in Handbook of Cancer in the Senior Patient, D. Schrijvers, Aapro M, 
Zakotnik B, Audisio R, van Halteren H, Hurria A., Editor. 2010, Informa Healthcare: New York, London. p. 13-21.

2. https://moffitt.org/for-healthcare-providers/clinical-programs-and-services/senior-adult-oncology-program/senior-adult-oncology-program-tools/

Patients ≥70 
years considered 

for SACT

SAOP3

Negative

Standard 
approach

Treatment plan

Positive

CGA

Integrated 
treatment plan

SAOP MDT

Page 1-4: patient-reported (10 mins) Page 5-6: Mini-Cog (1-3 mins)

https://moffitt.org/for-healthcare-providers/clinical-programs-and-services/senior-adult-oncology-program/senior-adult-oncology-program-tools/


First 18 months of RM SAOP implementation experience

Referrals Referral indicated Referral accepted by patient
Any profession 211 (86.5%) 194 (91.9%)

Physiotherapist 168 (68.9%) 140 (83.3%)

Occupational Therapist 149 (61.1%) 131 (87.9%)

Dietitian 98 (40.2%) 87 (88.8%)

Pharmacist 92 (37.7%) 90 (97.8%)

Welfare Rights Advisor 65 (37.7%) 57 (87.7%)

Speech and Language Therapist 56 (23.0%) 47 (83.9%)

Adult Psychology Support Service 19 (7.8%) 11 (57.9%)

Social worker 2 (0.8%) 0 (0.0%)

Mac Eochagain C, Barrell A, Slavova-Boneva V, Murphy J, Pattwell M, Cumming J, Edmondson A, McGinn M, Kipps E, Milton M, Jethwa J, Ring A, Battisti NML. Implementation of a geriatric oncology 
service at the Royal Marsden Hospital. Journal of Geriatric Oncology. Volume 15, Issue 2. 2024. ISSN 1879-4068. https://doi.org/10.1016/j.jgo.2023.101698

69 (28.3%)

91 (37.3%)

57 (23.4%)

17 (7.0%)

10 (4.1%)
Age group

70-74 75-79 80-84 85-89 ≥90

82
(33.6%)

125
(51.2%)

32…

5 (2.1%)
ECOG Performance Status

0 1 2 3

ECOG PS 0-1: 207 (84.8%)



Comorbidities & 
frailty CNS

Charlson 
Comorbidity 

Index

Clinical 
Frailty 
Scale

Functional 
status PT

STS in 1 
minute + 5 x 

STS
SARC-F Grip strength

Functional 
impairments 

(Q1A-R)
OT ADL Katz 

Index
IADL 

Lawton 
scale

PT
TUG + 
TUAG-

Cog
Godin 

questionnaire

Incontinence 
(Q1E) CNS 3 Incontinence 

Questionnaire (3IQ)

Malnutrition 
(Q2-4) Dietitian Mini Nutritional 

Assessment
Height 

and 
weight

Polypharmacy 
(≥5 meds)

Pharmacis
t

Drug 
history

Interactio
n check

Patient-centred 
assessment

Comprehensive medication 
review on STOPP/START & 2019 

Beers criteria

Cognition OT Montreal Cognitive 
Assessment (MoCA)

Sleep problems 
(Q7) OT Pittsburgh Sleep Quality 

Index

Social problems 
(Q8-9) CNS

MOS Social 
Activity 

questionnaire

MOS Social 
Support 

questionnaire

Psychological 
problems (Q10-

11)
CNS PHQ9

QoL problems 
(Q12) OT EQ-5D-5L

Toxicity 
prediction CNS CARG tool

For curable 
breast cancer: 

CARG-BC

The Royal Marsden SAOP CGA
B

as
ed

 o
n 

SA
O

P3
 q

ue
st

io
ns

 / 
do

m
ai

ns

Individual geriatric assessments to be 
performed only for patients flagging for 
specific SAOP3 domains

Blood tests:
• Creatinine clearance
• TFTs
• HbA1c
• Vitamin B12 & folate
• Iron, ferritin, transferrin
• Vitamin D

Al
l p

at
ie

nt
s

If 
ch

em
o



Benefits observed with the RM SAOP development (2021-2023)
Benefits Target KPI Actual KPI delivered to date
Admission avoidance 25% reduction in unplanned 

hospitalisations
53% reduction compared with baseline

Reduced length of stay Average reduction of 4.5 days Average reduction of 6.1 days compared with baseline

Reduced SACT toxicity Comparison against 2021 
baseline

29% reduction compared with baseline

Improved quality of life Median quality of life: 7/10 (range 
1-10)

Median quality of life: 8/10 (range 1-10)
+1 point at 9 months compared with baseline

Improved patient experience Shared Decision-Making 75% 
(collaboRATE national standard)
N/A

Shared Decision-Making 80%

Positive patient feedback
Improved staff experience N/A Positive staff feedback
Improved research for older adults N/A 2 research projects published2

14 abstracts presented
Improved education in geriatric 
oncology

N/A 2 annual RM Senior Adult Oncology Study days
Contribution to local/national/international conferences

RCR/RCP guidance on implementing frailty and 
management in oncology services3

National Forum of Oncogeriatrics
1. Mac Eochagain C, et al. J Geriatr Oncol. 2023 Oct 7:101641. doi: 10.1016/j.jgo.2023.101641. PMID: 37813781
2. Mac Eochagain C, et al. J Geriatr Oncol. Volume 15, Issue 2. 2024. ISSN 1879-4068. https://doi.org/10.1016/j.jgo.2023.101698
3. https://www.rcr.ac.uk/our-services/all-our-publications/clinical-oncology-publications/implementing-frailty-assessment-and-management-in-oncology-services/

https://www.rcr.ac.uk/our-services/all-our-publications/clinical-oncology-publications/implementing-frailty-assessment-and-management-in-oncology-services/


Outline

• Challenges of managing cancer in older adults
• Comprehensive geriatric assessment: applying geriatrics to oncology
• Benefits of integrated oncogeriatric care
• Making oncology clinical trials more relevant for older adults
• Implementing optimal care models for older adults with cancer
• Practical integration of geriatric assessments in cancer treatment 

decisions
• Conclusions



GA refine cancer treatment decisions

Yourman LC, et al. JAMA. 2012
Suemoto CK, et al. J Gerontol A Biol Sci Med Sci. 2017

Hurria A, et al. J Clin Oncol. 2016
Hurria A, et al. J Clin Oncol. 2011

• ePrognosis
• Comorbidities, physical 

function, nutrition, mood, 
cognition

Life 
expectancy

• Age Gap Decision tool
• Comorbidities, ADLsTreatment 

benefits

• CARG, CRASH, CARG BC
• Falls, IADLs, social support 

& activity, hearing, vision, 
MMSE, MNA

Treatment 
toxicity

http://eprognosis.ucsf.edu

https://agegap.shef.ac.uk/

CARG
https://www.mycarg.org/?page_id=2405

CRASH
https://www.moffitt.org/for-healthcare-professionals/clinical-

programs-and-services/senior-adult-oncology-program/
CARG BC

https://www.cancercalc.com/carg_bc.php

http://eprognosis.ucsf.edu/
https://agegap.shef.ac.uk/
https://www.mycarg.org/?page_id=2405
https://www.moffitt.org/for-healthcare-professionals/clinical-programs-and-services/senior-adult-oncology-program/
https://www.cancercalc.com/carg_bc.php


Estimating life expectancy

Yourman LC, et al. JAMA. 2012
Suemoto CK, et al. J Gerontol A Biol Sci Med Sci. 2017

http://eprognosis.ucsf.edu
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index
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index Age Sex Physical 

function Nutrition Comorbi
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Age Sex Physical 

function Nutrition Comorbi
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5-14 years
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http://eprognosis.ucsf.edu/


ePrognosis: Suemoto Index

Suemoto CK, et al. J Gerontol A Biol Sci Med Sci. 2017

http://eprognosis.ucsf.edu

5 longitudinal studies of community-
dwelling adults

Development cohort: N = 23,615 (16 
countries)

Validation cohort: N = 11,752

Discrimination: good (76%)
Calibration: ≤7% difference in estimated vs 

observed mortality rates

http://eprognosis.ucsf.edu/


Predicting treatment benefit

de Glas NA, et al. Br J Cancer. 2016
Ward SE, et al. Br J Surg. 2018
Ward SE, et al. Clin Oncol (R Coll Radiol). 2019

https://breast.predict.nhs.uk/tool

N = 2,012 patients aged ≥65 years

Observed versus predicted OS
At 5 years Δ 1.7% (95% CI 0.3-3.7)

At 10 years Δ 4.5% (95% CI 2.3-6.6)

https://agegap.shef.ac.uk/
Cancer registry data:

New breast cancer diagnoses
≥70 years
2002-2012

Two UK regions: West Midlands and 
Northern & Yorkshire

Surgery versus PET: N = 10,087
Chemo versus not: N = 11,735

https://breast.predict.nhs.uk/tool
https://agegap.shef.ac.uk/


Age Gap tool

https://agegap.shef.ac.uk/

https://agegap.shef.ac.uk/


Predicting treatment toxicity

Hurria A, et al. J Clin Oncol. 2016
Hurria A, et al. J Clin Oncol. 2011

Risk factors Points
0 1 2 3

Age <72 years ≥72 years
Cancer type Other GI or GU
Chemotherapy dose Dose reduced Standard dose

No. of chemotherapy drugs Mono-chemotherapy Polychemotherapy

Haemoglobin ≥11 g/dL (male)
≥10 g/dL (female)

<11 g/dL (male)
<10 g/dL (female)

Creatinine clearance (Jeliffe, 
ideal weight) ≥34 mL/min <34 mL/min

Hearing (with hearing aid, if 
needed) Excellent or good Fair, poor or totally 

deaf
No. of falls in last 6 months None ≥1

IADL: taking medications Without help With some help or 
completely unable

MOS: Walking 1 block Not limited at all Limited a little or 
limited a lot

MOS: Decreased social 
activity because of 
physical/emotional health

A little of the time or 
none of the time

Some of the time, 
most of the time, or all 

the time

TOTAL SCORE

Jeliffe formula
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 (

𝑚𝑚𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚

× 1.73𝑚𝑚2) =
98 − 16 × (𝑎𝑎𝑎𝑎𝑎𝑎 − 20

20 )

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 (𝑚𝑚𝑚𝑚𝑑𝑑𝑑𝑑 )
CrCl is multiplied by 0.9 for female patients

Total risk score2
% risk of Grade 

3–5 adverse events

Low
0–3 25%

4–5 32%

Medium
6–7 50%

8–9 54%

High
10–11 77%

12–19 89%

Ability of (A) risk score vs (B) physician-
rated KPS to predict chemotherapy toxicity

Graphs show Grade 3–5 toxicity

Cancer and Aging Research Group (CARG) score

Development  study cohort: n=500
Validation study cohort: n=250
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SIOG Top Priorities for the global advancement of
care for older adults with cancer

Extermann M, Brain E, Canin B, Cherian MN, Cheung KL, de Glas N, Devi B, Hamaker M, Kanesvaran R, Karnakis T, Kenis C, Musolino N, O'Donovan A, Soto-Perez-de-Celis E, Steer C, Wildiers H; 
International Society of Geriatric Oncology. Priorities for the global advancement of care for older adults with cancer: an update of the International Society of Geriatric Oncology Priorities Initiative. 
Lancet Oncol. 2021 Jan;22(1):e29-e36. doi: 10.1016/S1470-2045(20)30473-3. PMID: 33387502.

Education

• Integrate geriatric oncology 
into medical, nursing and 
allied health professionals 
schools and residency 
training programmes and 
promote involvement of 
trainees in research

• Provide educational material 
and organise formal 
educational activities 
focused on geriatric 
oncology for practising health 
care professionals

• Educate the general public 
about the relevance of 
providing age-appropriate care 
for older adults with cancer

Clinical practice

• Develop and implement 
models to provide optimal 
care for older adults with 
cancer

• Develop guidelines for the 
optimal treatment of older 
adults with cancer

• Establish centres of 
excellence in geriatric 
oncology for delivering clinical 
care, conducting clinical and 
translational research, and 
providing educational 
opportunities

Research

• Improve the relevance of 
clinical trials to older adults 
with cancer

• Evaluate the benefits of 
geriatric assessment-
allocated treatments and 
geriatric comanagement in 
improving treatment outcomes 
for older adults with cancer

• Use personalised medicine 
technologies to enhance 
cancer understanding and 
management of older adults

Collaborations and partnerships

• Develop and strengthen links 
between SIOG and the 
geriatric oncology 
workforce, international 
specialised agencies, global 
and regional professional 
organisations, policy 
makers, and patient 
advocacy groups

• Promote the inclusion of 
specific provisions for 
delivering high-quality, 
evidence-based care for older 
adults in national cancer 
control plans

• Create global funding 
mechanisms aimed at 
fostering professional 
development of the geriatric 
oncology workforce and 
promoting research on the 
interface of cancer and ageing



Towards a new precision oncology paradigm

Adapted from a slide courtesy of Martine Extermann
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• International Society of Geriatric Oncology
http://www.siog.org/ @SIOGorg @YoungSIOG @siognah

• Cancer and Aging Research Group
http://www.mycarg.org/ @myCARG

• Moffitt Cancer Center Senior Adult Oncology Program Tools
https://moffitt.org/for-healthcare-providers/clinical-programs-and-services/senior-adult-oncology-program/senior-adult-
oncology-program-tools/

• Association of Community Cancer Centers
https://www.accc-cancer.org/home/learn/supportive-care/geriatric @ACCCBuzz

• Journal of Geriatric Oncology
https://www.geriatriconcology.net/ @JGeriOnc

• #gerionc #geriheme #gerisurgonc #geriradonc

Resources

http://www.siog.org/
http://www.mycarg.org/
https://moffitt.org/for-healthcare-providers/clinical-programs-and-services/senior-adult-oncology-program/senior-adult-oncology-program-tools/
https://www.accc-cancer.org/home/learn/supportive-care/geriatric
https://www.geriatriconcology.net/


See you in Montreal at SIOG 2024!

http://www.siog.org/
Save the date: 17th-19th October 2024

http://www.siog.org/


Thank you!

nicolo.battisti@rmh.nhs.uktwitter: @nicolobattisti
#gerionc
#gerihem

The Royal Marsden, Sutton, UK

National Cancer Institute & San Paolo Hospital, Milan, 
Italy

H. Lee Moffitt Cancer Center, Tampa, FL, USA
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