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Learning Objectives

How old is too old for transplant or CAR T-cell therapy?

Health issues that may preclude older adults from transplant or CAR T-cell therapy

Outcomes after transplant and CAR T-cell therapy in older adults
» Do outcomesdiffer in older versus younger patients?
» Can we predict outcomes based on a patient’s health status?

Strategies to tailor the therapy to the needs of older adults
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Blood cancers are primarily diseases of older adults
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More older adults are undergoing donor transplants...
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CAR T-cell usage is low in older adults with lymphomas

CAR T-cell utilization in patients with DLBCL who received two or more lines of treatments among Medicare
Fee-for-Service beneficiaries:

19% of DLECL Patients Aged &5- 22% of DLECL Patients Aged 70- 13% of DLBCL Patients Aged 75+
69 Utilize CART 74 Utllle CAE T Utilize CAR T

“CAR T-cell therapy was not used in 80%+ of patients who received third-line
treatment and beyond, highlighting significant barriers among older patients”

Chih tal. Blood Ad 2023
EHPOYERNG PATY ihara et al. Blood Advances
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Frailty impacts outcomes after many cancer therapies

* Frailty is an aging-related
syndrome of diminished
physiologic reserve

* Frailty phenotype defined
by presence of >3 of the

following mmp
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FRAILTY PHENOTYPE

>5% BW in prior year

In the lowest 20%

Self report of exhaustion

Time to walk 15 feets:
slowest 20%

Score of Kcal/ wk:
lowest 20%

FRAILTY COMPONENTS

<=I Weight loss, unintentional

& Weakness, grip strenght

<:=| Poor endurance and energy

— Slowness

& Low physical activity level

Garcia-Gimenez etal. Int. J. Environ. Res. Public
Health 2021
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Frailty and age are correlated but are not the same

A Frailty phenotype =3
1007 I Men

wf S * Frailty increases with age
354

o D]

f . * Itis possible to be young and

£ - frail, or old and fit

& Ll
10-  Age is not the best determinant
5'|_ | | of a person’s fitness and ability
el | 6ats | er1 | 7276 | 7reL | a2 | to tolerate medical stressors

Age category (years)

Hoogendijk et al The Lancet 2019
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The geriatric assessment evaluates health holistically

Health domains:

DOMAINS OF Comprehensive Geriatric
Assessment

* Physical performance/strength
* Functional status

* Presence of other medical problems and
use of medications

* Cognition
* Psychological status
* Nutritional status

e Social support in daily life

EMPoyERmG PR Image credit: Basicmedical Key
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Tests of physical function and frailty

SHORT PHYSICAL PERFORMANCE BATTERY (SPPB)

BALANCE TESTS

GAIT SPEED TEST CHAIR STAND TEST
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+ 1 point: feet together side-by side for 10 sec

plus

= 1 point: heel of one foot against side of big toe of
the other for 10 sec

plus

+ 2 points: feet aligned heel to toe for 10 sac

Measures the time required to walk 4 meters at &
normal pace (use best of times)

« 4 points: <4.82 sec

3 points: 4.82-6.20 sec

2 points: 6.21-8.70 sec

1 point: >8.7 sec

# & ® &

Measures the time required to perform 5 rises from a
chair to an upright position as fast as possible without
the use of the arms

+ 4 points: 211.19 sec

+ 3 points: 11.20-13.69 sec

= 2 points: 13.70-16.69 sec

« 1 point: feet aligned heel to toe for 3-9.99 sec 0 point: unable = 1 point: >16.7 sec
* O point: feet aligned heel to toe <3 sec = 0 point: &0 sec or unable
] | J
\ T 1 1
0-4 points 0-4 points 0-4 points
I 4 |

L I\
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*  Worst physical performance

+ Poor probability of recovery

* Poor probability of improvement
High maortality
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+ Reduced physical performance

= High probability of recovery

+  Quality of life and mortality related to
physical performance improvement

!

* Best physical performance
Good quality of life
* Very low mortality
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Tests of physical function and frailty

Timed Up and Go Test

Grip Strength Testing

R
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Montreal Cognitive Assessment (MOCA)
~ e [Ty ——

cube (3 points)

4

[ ] [ ] L1 L0 /5

Contour Numbers Hands

/3

O %:mmcwmﬂ“s Montreal Cognitive Assessment V 7.1
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Montreal Cognitive Assessment (MOCA)

ARSI Fcd list of words, subject must FACE | VELVET | CHURCH | DAISY | RED
repeat them. Do 2 trials, even if 1st trial is successful, 1st trial No
Do a recall after 5 minutes. points
2nd trial
ATTENTION Read list of digits (1 digit/ sec.). Subject has to repeat them in the forward order [ 121854
Subject has to repeat them in the backward order [ ] 742 j
Read list of letters. The subject must tap with his hand at each letter A. No pointsif 2 2 errors
[ ] FBEACMNAAJKLBAFAKDEAAAJAMOFAAB /N
Serial 7 subtraction starting at 100 [ 193 [ ] 86 [ ] 79 [ ] 72 [ ] 65
4 or 5 correct subtractions: 3 pts, 2 or 3 correct: 2 pts, 1 correct: 1 pt, 0 correct: 0 pt _';3
LANGUAGE Repeat : | only know that John is the one to help today. [ ]
The cat always hid under the couch when dogs were in the room. [ ] _f 2
Fluency / Name maximum number of words in one minute that begin with the letter F [ ] (N 2 11 words) _f'l
LY p (e el B  Similarity between e.q. banana - orange = fruit [ ] train-bicycle [ ] watch-ruler /2
DELAYED RECALL Has to recall words FACE VELVET CHURCH | DAISY RED Points for /5
UNCUED —
witHNoCcuE | [ ] [] [ ] k:J [ ] e
. Category cue
Optlﬂnal Multiple choice cue
OR ATIC [ ]Date [ 1Month [ ] Year [ ]Day [ ]Place [ ] City /6
© Z.Nasreddine MD www.mocatest.org Normal 226 /30 | TOTAL /30
Administered by: Add 1 pointif =12yredu J
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Patient-reported data is critical in this assessment!

. Your Daily Activities

Instruc

3. Can you go shopping for groceries or clothes (assuming you

have transportation). ..

1. Cany

4. Can you prepare your own meals . ..

2. Cany

5. Can you do your housework . . .

BMTin fonet.org

without help (taking care of all shopping needs
yourself, assuming you had transportation);

with some help (need someone to go with you on
all shopping trips); or

are you completely unable to do any
shopping?

without help (plan and cook full meals yourself);
with some help (con prepare some things but
unable to cook full meals yourself); or

are you completely unable to prepare any
meals?

without help (can clean floors, etc);

with some help (caon do light housework but need
help with heavy work); or

are you completely unable to do any

housework?
2024 SURVIVORSHIP SYMPOSIUM




Donor Transplants
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Non-relapse mortality is a major barrier to successful
donor transplants

* Non-relapse mortality: death unrelated to disease relapse (i.e. death due
to a transplant-related complication)

e Causes of death after unrelated donor transplant, 2019-2020:

19¢ 4% 1% 2%
A :

Died within 100 days
of transplant

NG prne™

2%

00, 2% 4%

1%
Died after 100 days
of transplant

B Primary Disease
GVHD
Organ Failure
B Hemorrhage
B Graft Rejection
B Infection
Malignancy Subsequent to HCT
1 Other
B Not Reported

CIBMTR Summary Slide 2022
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Non-relapse mortality is a major barrier to successful
donor transplants

 European transplant registry (2023):

» In adults 65+ years who undergo donor transplant, 27% will die of non-
relapse mortality within 3 years™

 American transplant registry (2017):
» In adults 70+ years who undergo donor transplant, 33-35% will die of non-
relapse mortality within 2 years™*

*Bazarbachi et al. American Society of Hematology 2023
**Muffly et al. Blood 2017
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Do older adults experience excess non-relapse
mortality after donor transplants?

 Many studies have investigated this question with slightly varying
results

 |n general, well selected older adults do not experience much higher
rates of non-relapse mortality after donor transplants compared to
younger adults

* Many studies suggest the rates may not be higher at all

o
0 YeEARS 1
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Some examples...

* |n patients with myelodysplastic syndrome,
e 3-year non-relapse mortality: 28% (65+ years) vs 25% (55-64 years)
e 3-year overall survival 37% (65+ years) vs 42% (55-64 years)

Age had no significant association with overall survival or non-relapse mortality

Risk of non-relapse mortality by age

1% 60-64
| — — 6569
80% 1 _ _ 70+

* |n patients with AMIL,

e 3-year overall survival: 49% (60-64 years) vs 42% (65-69
%
years) vs 45% (70+ years) v

40%

* After adjusting for other predictors, age had a small effect on e o—imimam

I : 20% | AT
overall survival and non-relapse mortality** ‘ //

0%

*Atallah et al. JAMA Oncology 2019
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M health issues = " risk of non-relapse mortality

The Simplified Comorbidity Index
MSKCC cohort - derivation ° The number and seve r|ty
Calculation of the 50% - gl B
Simplified Comorbidity Index i " of a patient’s health
37.5% - I B e grmt ..
Heart disease . ' I—— conditions can be
26% F.0 "
Moderate lung disease . Jf."j,,r" & iy I B ! calculated as a “score”
Z 12.5% - ;?}“ -e" :
Age 60+ years ’é - - Gray’s p < 0.001
. . 2 0o 12 24 33 4 * The higher score, the
evere Iung disease E 50% - Sheba cohort - validation .
| 5 4 greater the risk of fatal
Moderate/severe liver 37.5% T en——_ )
o | . TR 2 complications from

Mild kidney disease 8% L g SN o 2

| I G transplant
Moderate kidney 12.5% - f. i B e 0-1
disease S I
Points assigned for each oo I . Qrays p 0001,
component 0 6 12 18 24

Months
EHeowernG e Shouval et al. Blood Advances 2022
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Older adults usually have more health issues...

... Which places them at higher risk for non-relapse mortality.

Comorbidity Index in Allogeneic HCTs in the U.S. by Recipient Age,

2011-2021
mHCT-CI =0 = HCT-Cl = 1-2 =HCT-Cl =3-4 = HCT-Cl = 5+

N 136605 16318

100 ~

P number = P health issues

80 -

O = no health issues
5 = many health issues

60 -

40 -

Transplants, %

20 A

@i

65+
Recipient Age

CIBMTR Summary Slide 2022
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The geriatric assessment also predicts risks of donor
transplant in older adults

MULTIDISCIPLINARY ASSESSMENTS & OPTIMIZATIONS * The geriatric assessmentidentifies
Y frailty and predicts non-relapse
% = la mortality and other outcomes
oy B+ BT after transplant

CLINICAL ASSESSMENT/OPTIMIZATIONS

e Limitations in instrumental

+/ TRANSPLANT MD + APP / PT/OT

+# GERIATRIC ONCOLOGY +# NUTRITION e e 0 o o o
OLDER PATIENT +/ INFECTIOUS DISEASE  +# SOCIAL WORK TAILORED aCtIVItIES Of dally Il\"ng, SIOW Walk
PRE-TRANSPLANT + TEAM MEETING OPTIMIZATION

speed, and low patient-reported
TRANSPLAN"; OUTCOMES functional health were associated
YUINPATIENTIDEATHS with worse survival after donor

¥ NURSING HOME ADMISSIONS

¥ NON-RELAPSE MORTALITY transplant

4 SURVIVAL

Derman et al. Blood Adv 2019
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Evaluating older adults with a geriatric assessment
before donor transplant improves survival

Non-Relapse Mortality
70% 7

60% |

50% . . .
Implementing a geriatric

i assessment before donor
transplant helped reduce
non-relapse mortality and
improve survival

Pre-TOP

40% 7

30%

20% - TOP Modern

10%

Probability of non-relapse mortality

Month

S ©™ Derman etal. Blood Adv 2019
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CHARM Study:
The Composite Health Risk Assessment Model

e >1,200 adults aged 60+years undergoing

donor transplants enrolled, ages 60-82 CHARM SCORE (low, intermediate, or high)
. Geriatric assessment conducted prior to  Non-Relapse Mortality
100 4
transplant ]
. . 2 801 NRM at 1 Year Probability (95% CI)
* Albumin (a blood marker of nutrition), s - R BT
weight loss, and a comorbidity index s B ~ — ~ Intermediate: 12.8 (9.3-16.8)%
independently associated with non- £ = =Ravaee
relapse mortality > CHARM score g
a 204 - —— ek A A
* |Increasing age did not impact risk of | P e T L
non-relapse mortality! Months PostHCT 0 3 6 9 12

Ef‘POwgmNcPA“‘“ﬁ Artz et al. American Society of Hematology 2023
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How old is too old for donor transplants?

Experience in patients 80+ years is extremely limited

* From 2008-2013, only 8 patients over age 80 underwent donor
transplants in the United States*

* From 2000-2021, the oldest AML transplant recipients in Europe were
age 80**

*Muffly et al. Blood 2017
**Bazarbachi et al. American Society of Hematology 2023
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Conclusions

 Age alone, at least up to 75 years, should not exclude an older patient
from donor transplant candidacy

 Well selected older adults do not experience dramatically higher rates
of mortality after donor transplants compared to younger adults

 Health issues and the geriatric assessment, which includes frailty
measurement, can determine an older patient’s risk for this procedure
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CAR-T Therapy
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What are CAR-T cells?

To make CAR-T cells, T-cells are collected
from a patient’s blood and then
modified in a lab. The cells then express
a receptor on their surface that is better
able to recognize cancer cells

N B
k '\II
S = I‘.— Cancer Cell
7SS
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Modified
~ CARTCell

Modified T cells

The modified T cells are infused back in the
person’s blood to find and destroy the
cancer cells

Images taken from: American Society of Gene & Cell Therapy
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Common complications after CAR-T therapy

* CAR-T cell expansion - inflammation - Neurotoxiity _ @@l Gytokine Rlesse Syndrome
Confusion
cytokine release syndrome, neurotoxicity lacindtions Eﬁ?n‘??,ﬁiryefd?ma
o ‘ : - espiratory failure

Tachycardia
Hypotension
Myocardial injury
Troponin leak
Shock

» Side effect profile unique to CAR-T product
and disease

— Transaminitis

Nausea

/ ® CAR T cell infusion

v CAR-T expansion
Acute kidney injury

P ! .\ Fever
CAR T cell expansion Rash
Myalgias

Days o @® @ <D

CRS ‘

- Gupta et al, Am J Kidney Dis. 2020

Image © 2019 Dr Xavier Vela Parada
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CAR-T outcomes in older adults

* CAR T-cell therapy associated with favorable outcomes (disease
response and survival) in older patients

* Qutcomes generally comparable to those seen in younger patients

« Some side effects (neurotoxicity) and death related to treatment may
be more common in older adults

&
0 YEARS
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Health issues can influence outcomes after CAR-T...

* Heart or lung complications can occur during
cytokine release syndrome

* Pre-existing health issues involving lungs,
upper gastrointestinal tract, kidneys, and

R .§
liver have strongest impact on survival ) L
Cardiomyopathy Q’S’
£
health issues = | survival, T rates of Pericardial .
: diseases _ Tach,. p\ev® ‘
cytokine release syndrome, * death related hY thimiss  §5°

to treatment

Goldman et al. JACC 2021
Shouse et al Blood Advances 2023
Gutierrez Blood 2023
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...but they are usually not prohibitive

According to a group of experts:

 “Among patients with good functional status, heart & lung issues
should not prevent patients from being offered CAR-T therapy”

 “We do not use specific ejection fraction* cut off”

 “We generally do not ... delay CAR-T for health optimization, unless a
patient is clearly not a candidate because of poor functional status and
decompensated/end-stage heart or lung disease”

*relates to heart function on ultrasound

& Gutierrez et al. Blood Advances 2023
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Frailty impacts outcomes after CAR-T therapy

* We evaluated 61 older adults (70+ years) using the geriatric assessment
e Based on results, we provided recs about whether to proceed with CAR-T

* Compared to pts recommended D/N, pts recommendedY had:
e Shorter hospitalization
e ( discharges to rehab
@ ICU admissions
I deaths related to treatment

Y: recommended yes; D/N: recommended defer/no

Yates et al. TCT 2022 Abstract
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30 vears ‘Rm
BMTinfonet.Org 2024 SURVIVORSHIP SYMPOSIUM



Frail patients have worse CAR-T cell expansion

* CAR-T expansion (proliferation) Flu/ Cy CART cel| | €xpansion <
important to achieving a response

* Frail patients have worse CAR-T
expansion, shorter survival

B
o
J
=S
1

w
o
1
w
o
L

-
o
1
-
=]
L

The proportion of CAR-T cell
in peripheral blood(%)
S
The proportion of CAR-T cell
in peripheral blood(%)
[\ ]
o

o

o

0 7 14 21 28 35 42 49 656
McLellan et al. Immunol Cell Biol 2019
HpowgrnG PRTE Days after CAR-T infusion Zhang et al Leukemia & Lymphoma 2022
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Body composition & nutrition impact survival after CAR-T

Epicardial adipose tissue distribution

- lp. g 7

Epicardial fat (bottom, middle, top)

Anthropometric features
BMI (weight, height)

paist ircumierence P abdominal fat & muscle =

Waist-to-height-ratio

immuno-nutritonal scores | excellent survival after CAR-T

« GPS
«  CRP-to-albumin-ratio
« PNI
« NLR

 Nutritional markers in the blood
associate with survival

Visceral & subcutaneous AT
(combined: total abdominal AT)

Skeletal & psoas muscle index

Rejeski et al Cancer Immunol Res. 2023
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Conclusions

* Frailty more informative than age in determining patient
candidacy for CAR-T therapy

 Based on available data, older patients (65+ years) are just as
likely to benefit from CAR-T as younger patients

 Astrict upper age limit for this treatment does not exist
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Questions?

Mariam Nawas MD
Assistant Professor of Medicine,
University of Chicago School of Medicine
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Let Us Know How We Can Help You

Visit our website: bmtinfonet.org
Email us: help@bmtinfonet.org

Phone: 888-597-7674 or 847-433-3313

Find us on:

Facebook, facebook.com/bmtinfonet

X, twitter.com/BMTInfoNet

™
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