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Agenda

* Introduction to Lymphoma
* The science of CAR T-cell therapy
* The CAR journey
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Intro to the Complete Blood Count (CBC)
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Intro to the Complete Blood Count (CBC)
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Intro to the CBC—the Adaptive Immune System
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Lymphoma is a Cancer of Immune Cells

D\vs Non-Hodgkin Lymphoma (NHL)
T-cell vs B cell
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How | Think About Lymphoma Categories

Lymphoma Categories:

Non-Hodgkin Lymphoma (NHL)
B cell

latelets Dendritic cell Macrophage
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e e Aggressive Indolent
T * Grows fast, life threatening

e

e Slow growing
* Incurable
le Follicular lymphoma(FL)

Mantle cell lymphoma

Features of both aggressive and indolent lymphomas
Generally considered incurable but can act very aggressively

Curable in a proportion of patients
* le Diffuse large B-cell lymphoma (DLBCL)
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Current Therapies Target B cell Surface Markers

B cell markers with approved therapies
Antibody

Target labeling CD20

e Rituximab
e Obinutuzumab

Antibody-drug O
conjugate S
Targeted drug delivery
* Polatuzumab \ ,
* Loncastuximab
Bring immune ?ﬁﬁﬁgﬁf
system to the cancer
* Glofitamab
* Epcoritamab
* Mosunetuzumab
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Chimeric Antigen Receptor
(CAR) Modified T cells

Normal T cell .
CART cell CAR-T benefits:

e * Living cells
1 on * Localize to tumor
Pep“de e I * Tumor Killing

MHC |
r B2-micro- Target antigen * Persistin bOdy to
I globulin
Q prevent relapse
Tumor Tumor
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What is a Chimeric Antigen Receptor (CAR)?

f

The Chimera

Binds target __

B-cell fragment

Kill switch _

T-cell fragment
The CAR “motor”

\
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CAR T Cells: Mechanism of Action

Tumor cell

CAR enables T cell to recognize
Expression of tumor cell antigen
CAR

Viral DNA
Insertion

Antigen

Tumor cell apoptosis

CART cells
multiply and
release cytokines
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US FDA Approvals of CAR T-cell Therapy in Lymphoma

Tisa-cel (CD19) Brexu-cel (CD19)
(DLBCL) (Mantle Cell Lymphoma)

l l

1 1 cel)
2017 2018 2019 2020 2021 2022 2024

' T Liso-cel (CD19) ,
Axi-cel (CD19) (DLBCL) Liso-cel (CD19)

(DLBCL) (Follicular and Mantle Cell
Lymphoma, CLL)

Tisa-cel (CD19)
Axi-cel (CD19) (Follicular Lymphoma)
(Follicular Lymphoma)

2" line DLBCL (axi-cel, liso-
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Approved CARs in B Cell Lymphoma

I I L

Binds target __

Target CD19 CD19 CD19
B-cell fragment
S ——
e Co-stim CD28 —fast 41BB — slower onset,
(CAR motor) CAR expansion, longer persistence
peters out
. . Approvals DLBCL (2™ and DLBCL (2" DLBCL (3™
KI"”SfWItCh — 31 line) and 3 line)
T;\ce rag”ment ) FL line) FL
The CAR “motor MCL FL
MCL
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When Am | Eligible for CAR-T:
Follow the Roadmap
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When Am | Eligible for CAR-T:

Diffuse Large B-cell Lymphoma (DLBCL)

e 2"]ine if ymphoma
did not go into
remission after
chemo or returned in
1 year

* Ifrelapse greater
than one year, if
eligible for auto
transplant, can
receive further
chemo and reserve
CAR-T for 3 line
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1* line chemoimmunotherapy
Refractory or relapse < 1 year Relapse > 1 year
CAR T eligible Transplant ineligible Transplant eligible
CART eligible Platinum based chemotherapy
CAR T-cells _Chemo- Chemo-
liso-cel) (iso-cel) ASCT
R/R
l R/R l R/R 1 R/IR l R/R
Y
Tailored to the patients based on prior therapies, fitness and
comorbidities: BsAb (epcoritamab or glofitamab), tafa/len, pola + e CAR T-cells
rituximab +/- bendamustine, loncastuximab, ibrutinib (non-GCB), R/IR (axi-cel, liso-cel, tisa-cel)
pembrolizumab (PMBCL), chemoimmunotherapy

2025 SURVIVORSHIP SYMPOSIUM

Haydu and Abramson, Bld Adv 2024




When Am | Eligible for CAR-T:
Follicular Lymphoma (FL) and Mantle Cell Lymphoma (MCL)

* |In Mantle Cell Lymphoma,
patients eligible in 2" line
if BTK exposed

* In Follicular Lymphoma,
patients are eligible in 3
line

* |Inindolent lymphomas,
CAR-T is not felt to be
curative
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Follicular Lymphoma

Indication for therapy?

l Yes

Chemoimmunotherapy +/-
maintenance CD20 Ab

l R/R

Lenalidomide + CD20 Ab

l R/R

BsAb (mosunetuzumab, epcoritamab)
or
CAR T-cells (axi-cel, tisa-cel, liso-cel)
or
Zanubrutinib + obinutuzumab
or
Tazemetostat if EZH2™ or frail

l R/R

Based on prior treatments: BsAb,
CAR T-cells,
zanubrutinib/obinutuzumab,
tazemetostat

*At any juncture:
Consider XRT for localized
symptomatic disease

Mantle Cell Lymphoma

Indication for therapy?

[ ]

Eligible for intensive chemotherapy Ineligible for intensive chemotherapy

Cytarabine-containing
induction
chemoimmunotherapy +
ibrutinib — maintenance
rituximab + ibrutinib?

Bendamustine/rituximab +
maintenance rituximab
or
Lenalidomide-rituximab

l R/R

BTKi-naive: cBTKi (zanubrutinib, acalabrutinib)
Prior cBTKi: CAR T-cells (brexu-cel, liso-cel) if eligible or
pirtobrutinib if not proceeding to CAR T-cells

l R/R

Based on prior treatments: CAR T-cells (brexu-cel, liso-cel) if
eligible or pirtobrutinib if not proceeding with CAR T-cells

l R/R

Based on prior treatments: CAR T-cells, pirtobrutinib,
venetoclax +/- rituximab, lenalidomide +/- rituximab,
chemoimmunotherapy (RBAC or others)

*In r/r MCL, consider clinical trial when available
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Logistics of CAR-T

’ @ Leukapheresis *]1.'-? 1 day — 4-6 hrs
. - May require a central line procedure
Outpatient — |

— @ Manufacturing

3-4 weeks
May require bridging chemo for disease control

Axi-cel like

— CAR-T cell infusion — _Lisocellike
Admit , h =
Outpatient/ — F/C pamc g =
Inpatient vy vV v —
— D-5- D-1 DO D7 D28

D-3
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Early Toxicities of CAR-T:
Cytokine Release Syndrome (CRS)

4 Fever o low ' '
Q Blood Hypoxia
. =238°C ~ Pressure ﬂ E

A

“Worst flu of your life”

. @ Present Absent Absent
* 2 primary effects: fever and low

blood pressure Ee— [
Grade Present Does not requires 02
. . 2 require Supplerr!ent

* Most patients experience a fever Veechiesors| [ et

supplement
>6l/min

. f present,
* Rate of severe CRS is <5% @ present e requres02

vasopressor

Present If present,
% Vasopressor = blood pressure RERuires = 2 requires positive
. . Grade Present vasopressors pressure (CPAP,
supporting medicine 4 (excluding BPAP, mechanical

¢ Hypoxia = low blood oxygen vasopressin) ventilation)
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Early Toxicities of CAR-T: Neurotoxicity

Immune Effector Cell-Associated Neurotoxicity Syndrome

o e O Alert _—!)é Seizure \ cerebral | 1 rher ticr
* Grade 1 = confusion SEL e ML byl desiena] 5 | T

Ecife

ICU

Awakens Close Alert your

* Grade 2 = word-finding difficulty T ety BT oo
(not a stroke)

* If associated Alert your
Grad Awakens to
race 3-6 . Absent Absent CRS 21 =2 ICU and
2 voice . i
administer also neurologist

e Grade 3 = hard to wake up or
seizure or “lights on nobody @ e LT —

0-2 to tactile non convuksive neuroimaging CRS z1 2 Icu
home”

stimulus seizure in EEG (without administer also
bleeding) Tocilizumab

. . ife- i Diffuse cerebral
. ) Patient is Life-threatening .
. . Patient is bl prolonged seizure oedema on High dose MP
unarousable or : neurgimaging; = ;
* Grade 4 = coma or brain swelling onableto. | meroussble ot bamnio | SIS || SHesodets ppgnagement
perform . d seizures without decorticats posturing, it inlIcu
vigorous or papilloedema; or | | administer also
ICE score . . return to normal cranial nerve IV palsy Tocilizumab
StlmUh activity or Cushing’s triad.
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Early Toxicities of CAR-T: Onset of Neurotoxicity

Immune Effector Cell-Associated Neurotoxicity Syndrome

* Onset after cytokine release SVED o SR G SE e

score f;;,sbq'l E :_Eﬁ_ efe

syndrome - e
’: : 7-9 Awakens Absent Absent Close I(EI}U ::(l:;r

spontaneously monitoring logist
neurologis

ICU

e Typically, short-lived
DXM
*If iated Alert your
Gr;de 3-6 Awakf:ns fo Absent Absent C:ES:EI;G ICU and
* Not permanent saminkirsko neuriogi

Focal/local DXM

* Older patients or those with mild @ or My LR, e U0 pansemen
cognitive impairment pre-CAR

stimulus seizure in EEG (without administer also
bleeding) Tocilizumab

Patient is Life-threatening Diffuse cerebral

l I l a h ave a I I l O re ro |O n ed Patient is bl prolonged seizure oedgma on High dose MP
unarousable or f neurgimaging; * :
unable to . [)‘? .mln}or ) decershrate or If associated Management
r requires repetitive electric decorticate posturing: CRS =1 2 inICuU
perform vigorous seizures without or papilloedema; or administar also
recove r ICE score . . return to normal cranial nerve IV palsy Tocilizumahb
stimuli activity or Cushing’s triad.
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Rates of Cytokine Release Syndrome
and Neurotoxicity

Axi-cel (Yescarta)
Brexu-cel (Tecartus)

Liso-cel (Breyanzi)
Tisa-cel (Kymriah)

CAR motor CD28 CAR motor 41BB
CRS ~90% CRS ~75%
<5% severe <5% severe
Neurotox ~60% Neurotox ~10-30%
25% severe 5-10% severe
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Onset of Cytokine Release Syndrome (CRS)
and Neurotoxicity

Axi-cel like

@ CAR-T ce Liso-cel like
F/C admite S o

vV VvV v
D-5- D-1 D28

Onset of
CRS Neurotox
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Efficacy of CAR-T: Response

* Partial Response —tumor shrinks * Complete Response — no
by >50% detectable tumor on scan
Pre-CAR PR- Progression Pre-CAR CR Ongoing CR
:2 5 ‘¥.‘ ﬁ %1:27:17P‘“" ;23 i ;1;0611:‘4?02310:31:1, 322311:51:20' !J;TE;M(M‘) m )
3 y ¥ i J
y E °
P 4 .i: : Sﬁﬂ‘ s >
’0;.; ‘ .ﬂ' { p { -~ ( ]
v : - . °

it = o fevgoeer gorfricss wey
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Efficacy of CAR-T: Survival

100% of patients are alive and without an event (ie
death when OS, death or relapse if PFS

-+ Al
* Oncologists rely on Kaplan Meier \,

[} . 10_ —] 1 —
curves to interpret effectiveness O M E:‘a:);[cri]:ntsprzrrcnear:\?ﬁ;
of a treatment over time Roe —]  free of events

G0.5-
. . . 041 L |
* Overall Survival —is the patient Zoa S | \

. 5 ® 0.2 A step signifies a patient —
alive or dead: o experienced an event

0 1 2 3 4 5 6 7 8 9 10
* Progression-free survival —is the | Time
. . . L. Number at risk (number censored)

patient alive and in remission? om s e e
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CAR-T Has High Response Rates,
Durability Occurs in a Proportion of Patients

Diffuse Large | Follicular | Mantle Cell 5 year remission after
B_ce" Lymphoma Lymphoma - 100 4 S|ng|e |nfUS|On - Cure?
Lymphoma £ w0
Complete 50-60% 75-90% ~60% N
Remission k:
5 401 .
Progression- ~30-40% @5 ~50% @5yrs ~20-40%@ ¢ T e —‘
free SurV|Va| yrs 4yrs QE: . Median PFS (95% ClI), months
o~ o~ 0 - 5I.9 (3.?—15.0? . . . . . . . . . ‘ . . . .
Overa” 50% @ 70% @ 5 35_50% @ 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64
Survival 5 yrs yrs 4 yrs Months
No.atrisk 101 58 46 44 40 39 39 39 38 35 35 33 3 27 24 1N 0
(censored) (0) (1) 1) (1 (1 (1 1) (1 (1 (1 (1) (2) (3) 7) 9 (220 (32
* DLBCL example of potential of CAR-T —
does this apply to FL and MCL?
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High Tumor Burden and Inflammation
Impact CAR Effectiveness

ICANS/CRS

P
i ] CAR T expansion to
: ' . . overcome tumor burden
’ _..‘._:.‘ Verco um urs
Upregulated immune CART -®&* (\7

: checkpoint ligands on tumor
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Late Toxicities of CAR-T: Second Cancers

 CAR-T cell expansion causes
significant inflammation as
well as a weakened immune
system

 This can lead to outgrowth of
blood and solid cancers

e Blood cancer is more
common and occurs in ~“5%
of patients
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8] Blood cancer development post CAR-T

S
( “ aging U RW/Gy T eaper
o lymphodepleting infusion

" chemotherapy N

: :‘ ’ ‘ L‘ ’."( : o '/-‘v‘, R e ," p ‘\_,
=B = V=g — 3 3

© Wild-type HSC
© CHIP clone

>

\

" Inflammation
— Clonal evolution ® Myeloblast

'c| Solid tumor development post CAR-T

" 4
= o=h
Flu/Cy Inflammation
lymphodepleting .
Impaired
Elimination chem:[tll;erapy antitumor
CAR-Tinfusion '™Mmunity

W/ @
- L Tumor-specific
CTL
W/
v 9 ¢ Cancer cell
Equilibrium
Escape
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Late Toxicities of CAR-T: Infection

B Infection [ Hemorrhage
Phase 1: Acute Toxicities Phase 2: Delayed Toxicities Phase 3: Late Phase @ Malignancy W HLH
B CVR B Unknown
CRS ) [ Neurotoxicity/ICANS [ Organ failure, NOS
ICANS ) [ CRS [ Others
Neutropenia: Impaired cellular and ~ Persistent CD19* e N\ /
Anti-inflammatory treatments humoral : ') Bcell| | B-cell aplasia, \ ) \
(e.g., steroids, tocilizumab) immunity hypogammag|obu|inemia\ .
CAR-Tcell o Teell
©
—
[0}
8]
@
om
= Other herpesviruses 574 NRM event_s
=i (total n = 7,604 patients)
> Respiratoi viruses (seasonal/| inerrnittent] |
_ | Candida species
% Aspergillus and ngntAspergillus molds
g l | )
[ Pneumocystis
1
[l
CAR-T cell Day 14 Day 28 Day 90 Day 180 Day 365
infusion and beyond

More common D D [ Less common
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What If | Relapse After CAR-T?

\

o

\

N\
J

4 o

g Glofitamab 2 Glofitamab 2 Glofitamab

a Epcoritamab .g_ Ventoclax-based -§_ Mosunetuzumab
Loncastuximab £ Pirtobrutinib £ Zanubrutinib-
tesirine = Chemotherapy - Obinutzumab
Pola-BR % S Tamezostat
Mosunetuzumab- s . ° i

€ Clinical trials © Loncastuximab
Pola S
Clinical trials

Clinical trials

\ J \ / \_ J
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Summary
 CAR-T has gained approval in both aggressive (DLBCL) and indolent lymphomas
(MCL, FL).

e 5-year follow-up shows a proportion of patients will have durable remissions,
suggestive of a potential cure.

 CAR-T remains an involved logistical process both before and after treatment —a
good support system is important to make the process smooth

 Longer-term toxicities are increasingly recognized and an active area of research
to allow people to enjoy remissions induced by CAR-T

* The treatment paradigm in lymphoma is changing rapidly, and when CAR-T is used
may be different in the coming years. As a powerful modality, CAR-T will likely
remain a mainstay of treatment
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