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Learning Objectives

* Age limit for HCT or CAR T-cell therapy as a treatment option

* Health issues (co-morbidities) that may preclude an older adult from undergoing
these treatment

* Outcomes after HCT and CAR T-cell therapy for older adults as compared to less
intensive therapies

* OQutcomes after an allogeneic or autologous HCT and CAR T-cell therapy in older
adults as compared to younger adults

* Strategies some transplant and CAR T-cell programs are using to attend to the
needs of older adults
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Presentation Overview

* The aging patient: scope of the problem

* Older patient outcomes

* Geriatrics principles of care

* Geriatric assessment (GA) in Transplantation and Cellular Therapy (TCT)
* GA-guided management in TCT

* Barriers and challenges
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The Aging Patient with a Blood Cancer

bt Incidence
Diagnosis Age of Role of Hematopoietic Stem Cell Transplant (HCT)
per Year
Onset
s e Dt () 63 10,500 Alloger?elc HCT as consolldat{on of high risk CR1 patients or as salvage therapy
for patients with advanced disease
Acute lymphoblastic leukemia Allogeneic HCT as consolidation of high risk CR1 patients or as salvage therapy
12 6,950 . . .
(ALL) for patients with advanced disease
Myelodysplastic syndromes 16,000 . .
(MDS) 70 SRS Allogeneic HCT only curative therapy
(Cé\l-rsmc LAphoSVECieakeam i 70 16,000 Allogeneic HCT only curative therapy
Chronic myeloid leukemia Allogeneic HCT as salvage therapy for patients who have failed tyrosine kinase
64 6,000 . .°.
(CML) inhibitors
Autologous HCT as consolidation of chemo-sensitive relapse of diffuse large B-
" cell lymphoma and follicular lymphoma. Consolidation of high-risk CCR1
Rombiecekiullvpehomal L) ce AU patients (mantle cell lymphoma, double hit lymphoma, high IPI scores).
Allogeneic HCT as salvage for patients who relapse after autologous HCT.
. Autologous HCT as consolidation of an initial remission considered standard of
Multipl I 7 1 . .
ultiple myeloma : LY care. Allogeneic HCT as salvage for patients who relapse after autologous HCT.
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Trends in Autologous HCT in the US by Recipient Age”®
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Trends in Allogeneic HCT in the US by Recipient Age”

m <18 Years w 18-39 Years u 40-64 Years m 65+ Years
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Trends in Allo-HCT in US by Increasing Recipient Age

m<18 Years = 18-39 Years m=40-59 Years m=60-69 Years = 70+ Years
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Challenges in Older Cancer Patients

» Comorbidities . * Access barriers

* Functional » Higher risk disease
Impairment * Increased regimen

« Cognitive Toxicities
Impairment » Geriatric

» Impaired mobility survivorship

» Geriatric syndromes
(falls, sun-downing,
incontinence, etc.)

* Malnutrition &
sarcopenia (muscle
loss)

* Older caregiver,
social support

« Polypharmacy PIM

+ Frailty phenotype
« End-of-Life care

30 vou S Memorial Sloan Kettering
BMT Cancer Center 2023 SURVIVORSHIP SYMPOSIUM
infonet.org

Donor Transplant Compared to Chemotherapy
in AML Patients Aged 60-75 years

Treatment Time-Point OS Est (35% CI)
——— €T kOMomns 014(009021)
MOHCT 60 Months 0.29 (0.24-0.34)

-

Percent Without Event
PO

~Transplant

Chemotherapy

o 12 24 36 a8 60
Time from CR1 (months)

Patients-at-Risk
cr 7 1o o 7 53 4 3 2 2 [
AHoHCT 328 75 2 155 153 136 118 103 & ]

Time Point (years) cT AlloHCT
os
1 60.3% (53.9%-67.5%) 56.8% (51.6%-62.6%)
2 35.1% (29%-42.5%) 40.8% (36.2%-46.1%)
3 23.9% (18.6%-30.8%) 33.3% (28.9%-38.3%)
5 13.8% (9.2%-20.7%) 28.6% (24.4%-33.6%) Utsun et al. 2019 Leukemia
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Donor vs No-donor Biologic Assignment Trials
for Older Patients with MDS

100 3-Year Estimate
s Donor amm: 47,9% (95% C1, 41.31054.1)
w— No-Donor arm: 26.6% (96% C1, 184 to 35.6)

g I

£ Transplant

Z 60

]

=}

=

2

o 40

w

o

= Chemoth
emotherapy
o 3 6 9 2 15 8 21 24 27 30 3 36
Months Post Consent

No. st isk
Donar 260 253 233 20 178 155 129 "7 102 88 7% T2 27
No-Donor 124 16 103 L2 n 56 49 40 0 22 15 14 7
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KM Estimate (95% C1)

0.00 (NE to NE)

+ Cansorod

A
1.0
09 Group  EvemsTotal  Median (95% C1)  HR (95% O Time Point
k — Gearh 2 1400015 Rataronce 231 years
08 —— HSCT 4581 1.8(1.1t02.7) 0.55 (0.32 10 0.92) 3.31 years  0.34 (0.22 10 0.47)
07 Logrank P = 0220
= Ztest P< 0001
‘E 06
5
Sos Transplant
» 04
v}
03
Chemotherapy
0.1
0.0
0.0 05 10 15 20 25 30 35 4.0
Time Since Study Inclusion (years)
No. ot risk:
S-ara 2 26 8 2 1 o
HSCT 8 L3 a9 38 2 19 3 1 ]
Nakamura R et al. 2021 JCO: Kroger N et al. 2021 JCO
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@ JAMA Network:

From: Comparison of Patient Age Groups in Transplantation for Myelodysplastic Syndrome: The Medicare
Coverage With Evidence Development Study

JAMA Oncol. 2020;6(4):486-493. doi:10.1001/jamaoncol.2019.5140

100
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& Age 55-64y
T 40
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= Age 265y
<< 20
O T T T T T T T 1
0 6 12 18 24 30 36 42 48
. Survival, mo
Figure Legend: No. at risk
Overall Survival by Age Aged>65y 688 508 406 341 301 258 198 137 99
Aged 55-64y 592 445 350 306 278 245 209 141 103
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CAR T-cell Therapy in Older Lymphoma Patients

ZUMA-1 Study MSK Study
os
1.04 1.0 --
Median DOR (95% CI)
Age 265 y | 12.0 months (2.4-NE)
0.8 4 Age <65y | 8.1 months (2.1-NE) 08
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Time, months 0 5 100 1snDaz;):"§5r:C;e; Taso 400 450 500
Neelapu SS, et al. 2020 Blood
Lin RJ, et al. 2020 Haematologica
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» Comorbidities . * Access barriers
* Functional » Higher risk disease
Impairment * Increased regimen
« Cognitive Toxicities
Impairment * Geriatric
» Impaired mobility survivorship
* Malnutrition & » Geriatric syndromes
sarcopenia (muscle (falls, sun-downing,
loss) incontinence, etc.)
+ Polypharmacy PIM + Older caregiver,
, social support
* Frailty phenotype _
* End-of-Life care
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Geriatrics Principles of Care: Life Expectancy

Nati | o 1 o
an"\cf;‘r:hensiv@ NCCN Guidelines Version 2.2022 NJ_CCNTES@??;@ r:c”::.:
NCCN el Older Adult Oncology S caeds

LIFE EXPECTANCY OF GENERAL POPULATION
UPPER, MIDDLE, AND LOWER QUARTILES OF OVERALL AGE-SPECIFIC LIFE EXPECTANCY FOR WOMEN AND MEN
[A] Life Expectancy for Women

Data from the Life Tables of the United States, 2017. See the life
225 expectancy tables in the National Vital Statistics Reports at
https://www.cdc.govinchs/datalnvsrinvsré8/nvsré8_07-508.pdf
For further lif see i

25.

Fit/robust
Average/
vulnerable
70 75
. . Life Expectancy for Men
Frail/sick 25
Il Top 25th Percentile
Y I 50th Percentile
[ Lowest 25th Percentile
Reprinted by permission from Kotwal AA, Walter
LC. Cancer screening among older adults: A
geriatrician's perspective on breast, cervical, colon,
prostate, and lung cancer sereening. Curr Oncol
Rep 2020;22:108. @Springer Nature.
Note: All recommendations are category 2A unless otherwise indicated.
e el A A P05 S P S A
Version 22022 il ighis r OAO-A
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Geriatrics Principles of Care:
Multidisciplinary Management
* Atypical disease presentation with many causes likely
* Quality of life/Independence preference
* Cognition impairment and other geriatric syndromes

* Complex medication management:

* start low and go slow, active deprescribe

30w g @ D R g 2023 SURVIVORSHIP SYMPOSIUM
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Geriatric Principles of Care: Frailty and Resilience

“Frailty”
Constructs

Examples

Frailty and Resilience from the

(Golden Gate Bridge)

Perspective of a Complex Structure

Potential Strengths

A. Phenotypic
Frailty
(defined state)

Fried CHS Study
Sarcopenic Obesity

B. Stochastic
Frailty
(accumulation
of deficits)

Rockwood FI Index
(e.g. Flclin,Fllab)

C. Resilience
(Measure of
homeostasis in
face of stressor)

Orthostasis
Vaccine Responses

surgery, anesthesia,
dehydration, bedrest,

BM transplant

Recovery from infection,

chemotherapy, trauma or,

Capture existence of a clinically defined
and measurable phenotypic state

Define risk factors and mechanisms with
some specificity for given phenotype
Measure treatment effect when a degree
of treatment specificity is involved

Perform prognostication
Define cross-cutting risk factors

Measure treatment effects when more
pleiotropic interventions are studied
Measure treatment effects when testing
geroscience-guided therapeutics

Identify “hidden” vulnerability
Identify resilient mechanisms
Obtain more individualized risk
Design more precise interventions
Design earlier interventions

Design interventions targeting resilient
mechanisms

S ————

L0 v Leom S

BMTinfdnet.org
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Geriatric Assessment in TCT
Biological versus Chronologic Age
. @
Functional
Status
Comorbidities / Cognition
Comprehensive
Geriatric
Assessment
Social — (CGA) N Poly-
Support / \ pharmacy
o ®
E 5 Heat lv
BMT 30 youns e 0 @ Memorial Sloan Kettering s szl)id;m“rte;v: " OIZ:C:F
infonet.org Cancer Center 2023 SURVIVORSHIP SYMPOSIUM
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Functional Status: ADL and IADL

Katz Activities of Daily Lawton Instrumental Activities of Daily Living (IADL)
Living (ADL) 2 points for independence, 1 point for needing
1 point for independence assistance, and 0 points for dependence in each of 8
in each of 6 areas: areas:
« Bathing + Using the telephone
* Dressing « Shopping
« Toileting + Food preparation
» Transferring * Housekeeping
» Continence + Laundry
* Feeding « Using transportation
« Managing medications
« Handling money

30v %"wm @ Memorial Sloan Kettering
B MTinfone t.org Cancer Center

“Next level”

performance
status

Slide courtesy: R. Olin UCSF

Katz, Gerontologist 1970; Lawton, Gerontologist 1969
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Timed Up and Go (TUG) Test

* Can be done in the clinic ’:g‘ )qk

* Easy assessment without a
watch into 3 categories:

(b)

» <10 secs (fit) ’q A )q A

* 10-20 secs (vulnerable)

* >20 secs (frail)

* Can be followed overtime &
b ©
30v M—‘_’”‘”““»ﬁ"‘“ @ Memorial Sloan Kettering e B
BMTinfOnet,org Cancer Center

(d)
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Mini-Cog
Th e IVI i n iCOg Te St Recall = 0 items A/Recall =l1—2 items\L Recall = 3 items

Concern for Cognition intact
cognitive impairment

Clock abnormal Clock normal
Concern for impairment Cognition intact

FIGURE 2. Interpretation of the Mini-Cog test, which requires the patient to recall
three words and draw an analog clock

* Can be done in the clinic (3 minutes)

* Easy assessment to establish the need for more in-depth
evaluation: 3 points or less on a total of 5 points (3 points for
recall, 2 points for clock)

* Not sensitive to follow overtime

30 v G @ Memorial Sloan Kettering 2023 SURVIVORSHIP SYMPOSIUM
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Prognostically Important Geriatric Deficits in Donor
Transplantation
Impairment in GA domains with impact on outcomes
Comorbidity Function Mobility Cognition Medication Frailty scale
NRM + NRM + oS+
oS+ oS+
MNRM oS+ OS +
PFS + PFS +
oS+
PFS +
NRM +
Toxicities *
oS +
Toxicities +
NRM + NRM 7 0S: Overall survival
oS +
NRM * NRM * PFS: Relapse-free survival
oS+
NRM + NRM: Death without relapse
os
MNRM = NRM ¢ ¢
oS+
PFS +
Toxicities
08+
oS+
30 vears !“{m"w @ Memorial Sloan Kettering tu An:‘::: ;e::::(f:):::;:::;g';?'siz;
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Geriatric Assessment in Patients Receiving CAR T

- 100

)

=

8 80

£

- 601 ADL: Activities of daily living

o

o IADL: Instrumental activities of daily living
« 40

€ CIRS-G: Comorbidities in older patients
o

© 20

[

o

Geriatric Assessment Domains

30 veans @ Memorial Sloan Kettering
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Geriatric Impairments and CAR T Survival
Overall Survival from CAR
Strata =+ No Cognitive Impairment =+ Cognitive Impairment
1.00 1
z
= 0.751
Q
o
S 0.50
©
=
> 0.251
S Log rank p = 0.035
9]
0.001
0 6 12 18 24 30 36 42 48
Months from CAR
Number at risk
No Cognitive Impairment 24 21 19 11 5 4 3 0 0
Cognitive Impairment 15 8 6 3 3 3 1 1 0
30 veas %”wﬁ‘ Memorial Sloan Kettering
BN\Tinfonet org Cancer Center 2023 SURVIVORSHIP SYMPOSIUM
24

4/12/2023

12



Comprehensive Geriatric Assessment (CGA) Guided
Managements

I - 7 @ i ‘ 2023 SURVIVORSHIP SYMPOSIUM
BM infone t.org Snoer Center
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Multi-disciplinary Clinic for Older Patients Undergoing a
Transplant with Donor Cells

MULTIDISCIPLINARY ASSESSMENTS & OPTIMIZATIONS

[ e B
a—
i— (1 et
|| Gl
o PATIENT 0 FUNCTION &
SURVEYS COGNITION
CLINICAL ASSESSMENT/OPTIMIZATIONS
+ TRANSPLANT MD + APP +# PT/OT
+ GERIATRIC ONCOLOGY +# NUTRITION
OLDER PATIENT + INFECTIOUS DISEASE  +# SOCIAL WORK| TAILORED
PRE-TRANSPLANT  TEAM MEETING OPTIMIZATION

TRANSPLANT OUTCOMES
§ INPATIENT DEATHS
§ NURSING HOME ADMISSIONS

¥ NON-RELAPSE MORTALITY

£ SURVIVAL
~  Boongmnre® Memorial Sloan Kettering Derman, BA et al. Blood Advances, 2019
BMT;i Wieie @ Cancer Center 2023 SURVIVORSHIP SYMPOSIUM
infonet.org
26
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Prior to Donor Transplant

GA-Guided Multi-disciplinary Clinic for Older Patients

E5AAT}nfonetxng

Memorial Sloan Kettering
Cancer Center

A B ,
Overall Survival Non-Relapse Mortality
6] 0.7
— 0.6 TOPInitial : SHR 0.73 (95% Cl, 0.67, 1.46), p=0.370
- h . TOP Modern : SHR 0.35 (95% Cl, 0.18, 0.69), p=0.002
.0 - L
- " TOP Modem = 05
2 TOP Initial « Pre-TOP
2 0.6 S 0.4
‘B = &
£ 2 TOP Initial
ﬁ 0.4 E 0.3
2 Pre-TOP
TOP Modem
TOP Initial : HR 0.78 (85% Cl, 0.43, 1.40), p=0.399 0.2 i
0.2 TOP Modem : HR 0.37 (95% ClI, 0.21, 0.65), p=0.0005
0.1 4
T T ; T ; T T T T T
0 2 4 8 10 12 1] 2 4 8 8 10 12
Month Month
Derman, BA et al. Blood Advances, 2019
30 vou
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Impact of Post-Transplant Geriatric Syndromes
A B
100 A 100 A
80 - 80 -
% 60 - 60 - Fall
-g Delirium
g 40 - 40 4
S No Delirium No Fall
20 A 20 1
Gray's test p < 0.001 Gray's test p=0.003
0 - . T T y 0 : . . r
d100 12 24 36 48 d100 12 24 36 48
Months post transplant Months post transplant
30"““@@“‘ \in RJ, et al. Blood Advances, 2012

E5AAT}nfonetxng

Memorial Sloan Kettering
Cancer Center
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Why Geriatric Assessment is Not Used
at Some Transplant Centers

Why Geriatric Assessment Not Used

Uncertainty about which assessment tools to use 59%

Lack of training, knowledge, understanding or experience about geriatric

assessment 53%
Lack of clinical support staff 45%
Not aware of available assessment tools 41%
Lack of time 38%
Lack of available resources for referrals 41%
Limited evidence to support geriatric assessment 34%
Limited or available space to conduct the assessment 28%
No or limited provider reimbursement 26%
30 voans e S Memorial Sloan Kettering et 1o s
BMTinfbhei‘.org @ CancanCanter 2023 SURVIVORSHIP SYMPOSIUM
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Quality of Life Following Transplant with Donor Cells
Risk Factors Health Related Quality of Life
A Social/Role
e
g Sexual
Function
Co-morbidity
Psychological
Conditioning
Support
GVHD . .
HSCT — 5 Recovery— 5 Reintegration
- L""?":m""“ Memorial Sloan Kettering Beavens M. 2010 ASH Hematology Education
BN\Tinfonet.org Patsar Canbor 2023 SURVIVORSHIP SYMPOSIUM
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Similar Quality of life in MDS patients aged 50-75
with or without transplant with donor cells

Baseline

N Responders
Donor Arm 204
No Donor Arm 85

0T 3

o 2 o £

olhmo— ulho.go—

» 95 — Transplant n Transplan )

. s 0.85 — ‘
53 o > w23 TE3
2N g5 - = T T E®¥os I* h & |
(0] T 8 M O — oy T <R ~H D% o8 1 =
- 75 - i\lon-transplant % c Non-transplant

O T 70 - i ® 070 —

< Q I I I I [ I gQ | I I I [ [

2 ]

6Mos. 12Mos. 18Mos. 24Mos. 36 Mos. Baseline 6 Mos. 12Mos. 18Mos. 24 Mos. 36 Mos.

Assessment Time

174 136 107 93 7
69 45 35 27 18

Assessment Time
N Responders

Donor Arm 203 170 134 108 93 78
No Donor Arm 85 71 46 36 27 19

30v .n‘%’"’“"w Memorial Sloan Kettering Cusatis R, et al. 2022 AJH
BMTinfc;nef.org @ Cancer Center 2023 SURVIVORSHIP SYMPOSIUM
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Challenges in Older Cancer Patients
» Comorbidities . * Access barriers
* Functional » Higher risk disease
Impairment * Increased regimen
« Cognitive Toxicities
Impairment » Geriatric
* Impaired mobility survivorship
* Malnutrition & Geriatric syndromes
sarcopenia (muscle (falls, sun-downing,
loss) incontinence, etc.)
+ Polypharmacy PIM Older caregiver,
, social support
* Frailty phenotype
End-of-Life care
B MT, I’;}Onb;‘%::;:‘; @ 5”.1‘2?2;“25}23“ i 2023 SURVIVORSHIP SYMPOSIUM
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ABCDEs of HCT Referral

Pre-HCT Optimization

A: Age 60-75, 75 ask HCT center R e e .
B: Baseline function adequate i %M :
—*| C: Comorbidities, non-severe* : » Shared care strategies
Hematologic D: Disease risk indicated for allo-HCT - :
malignancies E: Early referral (virtual or in-person) E HCT at the best rgsponse :
(60 years old) i + Post-HCT strategies :
- Drpedited Worsup : Maximize Resilience ;
g saarive  « GA targeted interventions !
- Geriatric assessment < i+ Leverage patient strength : >
§ D1sea§e assessment te Prepare ecosystem ‘
- Caregiver/support —» HCT 1 . :
Candidate : *Ongoing reassessment :
et 0l | EEeae s e
Candidate? N D T '
o= : Tailored HCT Platform
'+ Palliative preference, i Best available donor :
« Significant comorbidity, - i Pr P »
+ Limited resilience not — i Personalized COI’.IdItIOI‘lIng H
disease-related ‘ i+ GVHD prophylaxis ;
+ Disease relapse/progresspn Any L s eI i
Not-HCT
Candidate Lin and Artz, Allogeneic hematopoietic cell transplantation for older patients,
. Hematology Am Soc Hematol Educ Program, 2021
Domgage w0 <
30 Memoria] Sosn Kettormg 2023 SURVIVORSHIP SYMPOSIUM
BMTinfonet.org ileated
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Resilience and Stressors for Older Adults in
Transplantation and Cellular Therapy
Health Disease
Q Motivation Remission n
g Physiologic Aging Therapy Tolerance =3
9 o
% m HCT/CART 17,
o
&’ Ecosystem Transplant a
Caregiver Donor
. . . WIND
Financial Chemo-regimen
Quality of Life GVHD Prevention g
Lin and Artz, 2021 ASH Hematology Education Program
mm».‘?"%f"‘“m

BMTin fonet.org

Memorial Sloan Kettering
Cancer Center
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QUESTIONS?

Richard Lin, MD
Memorial Sloan Kettering Cancer Center
Email: linr@mskcc.org
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35
LET US KNOW HOW WE CAN HELP YOU
Visit our website: bmtinfonet.org
Email us: help@bmtinfonet.org
Give us call: 888-597-7674
g 2
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