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Learning Objectives

e Why CART?
* A history of myeloma treatment.

* Whatisa CART?
* Steps involved in undergoing CAR T-cell therapy.
* Potential outcomes after CAR T-cell therapy: does it cure cancer?

* Potential short- and long-term risks associated with CAR T-cell
therapy.

* Impact of CAR T-cell therapy on quality of life
* Who's a good candidate for CAR T-cell therapy?
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A History of Myeloma Treatment
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Relapsed/Refractory disease

Asymptomatic ; Active, symptomatic

E myeloma

g Laisrsapsas Myeloma activity and morbidity can be

5 2" Relapse controlled with systemic therapy and/or

£ MGUS or 1 Relapse localised radiotherapy in virtually all

& | smouldering patients at diagnosis and relapse

E myeloma

& / 1% line Tx 2 line Tx 3rd line = Imaging results inform treatment

E decisions

Time (years)
Advanced imaging:
Organ damage risk
\ Informing therapy

Preventing morbidity
A Patient quality of life

Atypical disease presentation®

*Extramedullary disease, asecretory/oligosecretory disease
N\
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History of MM Treatments

HCT with HDT was Establishment of ® RecentFDA-approved @ Clinical trials
Reports using shown to overcome novel therapies, therapeutic underway, including
traditional chemotherapy drug resistancein including the advancements, including CAR T-cell therapy,
to treat MM were patients who had immunomodulatory carfilzomib, elotuzumab, bispecific antibodies,
published' becomerefractory to agents thalidomide and | panobinostat, ixazomib, antibody-drug
conventional therapy! lenalidomide and the pomalidomide, selinexor, conjugates, PD-1/PD-L1
proteasome inhibitor and anti-CD38 antibodies? inhibitors, and venetoclax?4
bortezomib’ I I >
m - - h

Emergence UpfrontHCT Benefits of HCT as Approval of therapies
of combination was shown to improve the standard of care for R/R MM, including
chemotherapy’ PFS and OS compared in the age of modern antibody-drug conjugate
with conventional therapy' therapies were being belantamab mafodotin-blmf
established? and CAR T-cell therapy

idecabtagene vicleucel*®

CAR, chimeric antigen receptor; HDT, high-dose therapy; OS, overall survival; PD-1, programmed cell death 1; PD-L1, programmed cell death-ligand 1;
PFS, progression-free survival, R/R, relapsed/refractory.

1.Laubach J, etal. Annu Rev Med. 2011;62:249-264. 2. Rajkumar SV. Am J Hematol. 2020;95(5):548-567. 3. Palumbo A, et al. N Engl J Med. 2014;371(10):895-905. 4. Zanwar

S, et al. Blood Cancer J. 2020;10(8):84. doi: 10.1038/s41408-020-00350-x. 5. US Food and Drug Administration. FDA granted accelerated approval to belantamab mafodotin-bimf

for multiple myeloma. https://iwww.fda.gov/drugs/drug-approvals-and-databases/fda-granted-accelerated-approval-belantamab-mafodotin-bimf-multiple-myeloma. Updated

August 6, 2020. Accessed May 6, 2021. 6. US Food and Drug Administration. FDA approves first celkbased gene therapy for adult patients with multiple myeloma. hitps:/www.fda.gov/news-events/press-announcements/fda-approves-first-cell-based-
gene-therapy-adult-patie nts-multiple-myeloma. Updated March 27, 2021. Accessed May 17, 2021.
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Myeloma Drugs Approved Since 2000

Bortezomib

Zoledronic acid

| |

Liposomal
doxorubicin
|
Thalidomide
Lenalidomide

¥
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Daratumumab

Pomalidomide Ixazomib  gelinexor Daratumumab SC

Carfilzomib

¥

Belantamab mafodotin

Idecabtagene vicleucel
Ciltacabtagene autoleucel

Teclistamab/talquetamab

Elotuzumab

Denosumab
Panobinostat

§!

Isatuximab
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Remains Need for New Treatment

10 OS of patients who are refractory to CD38 MoAB

according to refractoriness to different immuno-
modulatory agents or proteasome inhibitors

* MAMMOTH STUDY

* MM refractory to anti-CD38 0
monoclonal antibodies (MoAB)

* Proteosome inhibitor (PI) z 041
* Bortezomib é |
e Carfilzomib £ y E
e Immunomodulatory drug (IMiD) n S
+ Lenalidomide L, Tile and quadrefraciory (<148
e Pomalidomide - P:{J.ﬂﬂzl | ipenta-refr?ctary{rﬂ:?c{] |
0 10 20 % e 50

Months
Gandhi UH, et al. Leukemia. 2019;33(9):2266—2275.
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CAR T: What and How?
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Immune Effector Cell Therapy

* Treatments that harness
the body’s own immune
system to fight cancer

 White blood cells such as
T cells used to target
cancer

 Bispecific antibodies link
cancer cell and T cell

e CART cells
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CAR T Cell

‘#. Viral Vector

* Chimeric Antigen Receptor T cell

* Patient’s own T cells are
modified to grow a new receptor

* New receptor allows T cell to |
target a protein on a cancer cell Cytotoxic Cytokines

* Protein or antigen needs to be
unique to the type of cancer

* Myeloma: B cell maturation
antigen (BCMA) @

MM Cell Death

Yu. J Hematol Oncol. 2020;13:1.
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CAR T Cell Treatment Timeline

domain (eg,
CD28 or 4-1BB)

CAR €engineered

DNA T-cell CD3{ (essential
signaling domain)

Leukapheresis | Manufacturing Infusion Activity
Collect patient’s Isolate and i Engineer T-cells ! Expand Infuse same patient eg, CD19, BCMA
white blood cells activate T-cells: with CAR gene Targeting element i CAR T-cells with CAR T-cells ' '
©® : (eg, CD19, BCMA) 1
e I :
o @% ] I
@e : Spacer i
: Transmembrane |
® : domain :
..... i Costimulatory i
. I
| |
1 1
- -

Median manufacturing time: 17-28 days

Patients undergo lymphodepleting (and possibly salvage/bridging) therapy | I g
Majors. EHA 2018. Abstr PS1156. Lim. Cell. 2017;168:724. Sadelain. Nat Rev Cancer. 2003;3:35. Slide credit: clinicaloptions.com

LY, Brentjens. Nat Med. 2003;9:279. Park. ASH 2015. Abstr 682. Axicabtagene ciloleucel PI. 2025 SURVIVORSHIP SYMPOSIUM
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http://www.clinicaloptions.com/

CAR T-Cell Therapy Patient Journey
Apheresise ﬂ

1 day Immune cells from the patient are collected

4-6 weeks Standard of care therapy is permitted until CAR T
cells are ready for infusion

Fludarabine and Cytoxan are used
3 days to create “immunologic space”
to CART cells to expand

(Manufacturing) a /E
Patients return home "

Infusion

(Hospitalization or daily °

outpatient monitoring)

2 weeks

Required period close to CAR-T center
Caretaker support needed
3 Close Follow up e Within 2 weeks
& BMTINFONET wn
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Outcomes:
Does CAR T cure cancer?
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Late Line Abecma: KarMMa-2 Trial

* Average 6 prior lines of treatment
e CD38 mab (dara, isa)
e Pl (bortezomib, carfilzomib)
* IMiD (lenalidomide, pomalidomide)

* Overall response: 81%
* Complete remission rate: 28%

* Remission lasts longer the better
the response to treatment

* Complete remission: 19 months

* Partial remission (50%) better: 4.5
months
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Earlier Line Abecma: KarMMa-3 Trial

e Abecma vs selected standard of care

regimen in patients with 2-4 prior

lines of therapy including: el
. ‘3 . 0.73 Median Progression-free
 CD38 mab (dara, isa) g on | Survival 95% )
. . . 2 0.6 ' mo
e PI (borte20m|b, Ca rf||ZOm|b) 8 o .33 o Ide-cel 133 (11.8-16.1)
. . . . . :’9" | 0. ! Standard Regimen 4.4 (3.4-5.9)
¢ IMID (Ienalldomlde, pomalldomldE) 3.5 Z:_ ;040 50.30 Ide-cel Hazard ratio for disease progression
z | : <or death, 0.49 (95% CI, 0.38-0.65)
* 65% triple refractory 10
. a - Standard regimen
* All types of drugs had stopped working W
Months since Randomization
° Standard Of care: 4'4 months for MM E::caetlkiSk 254 206 178 149 110 62 40 22 14 4 2 0
to come ba Ck Standard regimen 132 75 42 32 25 13 10 7 6 2 1 0

e |de cel: 13.3 months for MM to come
back

P Rodriguez-Otero et al. N Engl J Med 2023;388:1002-1014.
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Late Line Carvykti: CARTITUDE-1 Trial

* Average 6 prior lines of treatment N

e CD38 mab (dara, isa)
* P| (bortezomib, carfilzomib)
* IMiD (lenalidomide, pomalidomide

* Overall response rate: 98%
 Complete remission: 83% T G b A

sCR patients
27- month PFS rate: 64. 2/ (95/ Cl, 51.9to 74.1)

80 -

60' il = = - - -

—+— All patients
- === sCR patients

PFS (%)

40 -

° On average' myeloma under 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
control for 35 months Time (months)

No. at risk:

o Minimal reSidual disease negative: Allpatie-nts 97 95 85 77 74 67 64 63 57 27 17 3 1 1 0
no average relapse rate at 3 years "

J Berdeja et al. Lancet 2021;398:314-324.
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Earlier Line Carvykti: CARTITUDE-4 Trial

e Carvykti vs standard of care in e
MM with 1-3 prior lines of EN
therapy R “am,
S5 704 | .ﬁﬁh
. . g 'g - E M_‘“H.I‘Cil’ca-cel group
* Lenalidomide refractory AN aa
* 15% triple refractory £§ 1
qb,nD 30 E
¢ CAR T has better OUtcomeS g jz: ; Standar-caregroup
than standard of care (SOC) e
* CART: no average relapse rate Months
No. at Risk
at 30 month e BEEERSERE L
* SOC: 80% at 30 months e

g BMT |NFONET J San-Miguel et al. N Engl J Med 2023;389:335-347. 2025 SURVIVORSHIP SYMPOSIUM




Does CAR T cure cancer?

* Probably not

* Long periods of disease control
without treatment.

* Deeper the response the better!

* Responses are deeper and last
longer the earlier we use CAR T in Disease burden
treatment of myeloma.

 Studies looking at newly
diagnosed myeloma patients. B MRD negative
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Quality of Life and Side Effects
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Quality of Life

* 6-month post-treatment follow-up

* About 60% reduction in pain, fatigue, gastrointestinal issues, and neuropathy

* Expectations of treatment met: 71%

e Expectations of treatment better than expected: 21%

* CART better than previous treatments: 71%

B HRQoL domain improvements after cilta-cel treatment on day 184 (n = 24)
100 4
B0 7 B6.7
&
L
& 407 292 292 292
20 4 12.5
B3 42 42 4.2 . i
0 - T T 1
Physical functioning Activities of dally life Emotionalpsyehological Relaticnships
funclion
Cohen, A., et al. Clin Lymphoma Myeloma Leuk. 2023;(1):68-77.
& BMT INFONET ' Y W

B |mproved

B Worsened

Mo Change . ‘

- \_/
125 167

Social functioning
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CAR T: Expected Toxicities

f§&

I S T

Onset 1-9 days after CAR T-cell 2—9 days after CAR T-cell
infusion infusion
Duration 5-11 days 3-17 days
Symptoms * Fever * Headache
Cytokine release Neurotoxicity * Difficulty breathing * Confusion
syndrome (CRS) (|CANS) * Dizziness . Lar\guage disturbance
* Nausea * Seizures
* Headache * Delirium
* Rapid heartbeat * Cerebral edema

* Low blood pressure

Management ° Actemra (tocilizumab) * Antiseizure medications
* Corticosteroids * Corticosteroids
* Supportive care

cyto pen ias I nfe ctio ns *Based on the ASTCT consensus; "Based on vasopressor; *For adults and children >12 years;

SFor children <12 years; 1Only when concurrent with CRS

Xiao X et al. J Exp Clin Cancer Res. 2021;40(1):367. Lee DW et al. Biol Blood Marrow

g B MT I N FO N ET Transplant. 2019;25:625; Shah N et al. J Immunother Cancer. 2020;8:e000734. 2025 SURVIVORSHIP SYMPOSIUM



Late Side Effects

* Low blood counts (60%)
* Infections (60%)
* Hemophagocytic Lymphohistiocytosis (2%) @ @

* Hypogammaglobulinemia (100%) .
(low antibody levels)

 Late neurotoxicity (10%)
* Another type of cancer (4%)
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Low Blood Counts

* 3to 6 months post CART
* Monitor blood counts weekly
* Ok to receive transfusions

e Ok to receive shots to boost white blood
cell count

* Bone marrow biopsy may be needed

Q red blood cells k/ leukocytes ‘ platelets

* Stem cell boost may be needed
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Infections

* Increased risk of infection for up to 18 months

* Caused by low normal B lymphocytes (type of
white blood cell)

e Antivirus medication for one year
* PJP prevention medication for one year

* May need anti mold medication
* Look for an infection when you have a fever

& BMTINFONET 2025 SURVIVORSHIP SYMPOSIUM




Hypogammaglobulinemia

* Low antibody levels

Plasma cell makes anhibodies

* Lasts for at least 6 to 12 months or v
longer \ g,

* |GG levels checked monthly
e Administer IVIG for IGG level less than

400

* If the patient has frequent infections, ot { */\
administer IVIG for IGG level less than - irine System 10 Geaky e Qo
600 | |
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Hemophagocytic Lymphohistiocytosis (HLH)

 White blood cells become SUPER activated
e Severe inflammation

e Elevated liver tests, low blood counts, big liver or spleen, rash,
confusion, fever.

 SEE YOUR CAR T DOCTOR IMMEDIATELY!
* Specialized tests and treatment
* Very rare: happens early and less than 2% of the time
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Late Neurologic Toxicities

e Guillian-Barre syndrome

* Symptoms that look like Parkinson’s
Disease

* Slow thinking
e Confusion
* Cranial nerve palsies

* Visional changes

 \Weakness
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Who is a candidate for CART?
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CAR T Candidate

* RELAPSED myeloma

* One previous treatment and REFRACTORY to IMiD

e Two previous treatments including CD38 ab, IMiD, PI
e Healthy organs (good kidneys, lungs and heart)

* Able to care for yourself independently

* Have a caregiver available for 30 days

* Next best treatment is always available on a clinical trial!
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Final Thoughts

e CART earlier in treatment for
deeper and longer responses

* Better understanding of which
patients are going to have
problems

* Better management and
PREVENTION of problems!

e Off the shelf products
* Combination therapies
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Questions?

Tara Gregory, MD
Colorado Blood Cancer Institute

HealthOne's Sarah Cannon Cancer
Institute at Presbyterian St. Luke's
Medical Center
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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
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