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Presente e Futuro delle Terapie CAR-T
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Remove blood from T cell

patient to get T cells
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Il Presente: CAR-T Autologhe

Pro:

- Immunogenicita limitata
- Ridotti effetti collaterali
- Efficacia

Contro:

- Necessaria linfocitoaferesi (tempo)
- T-cell fitness ridotta nel paz RR

- Ridotta accessibilita

Societa Italiana di Ematologia
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Il Futuro (?): CAR-T Allogeniche
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Pro:

Off the shelf (pronte all’'uso)

Maggiore accessibilita

Possibile multiple infusioni

Source: healthy donor > maggiore fitness dei
linfociti T

Contro:

Rischio di mancato engraftment dei linfociti CAR+
Rischio di GVHD (TCR knock-out/ NK cells)
Efficacia simile ma maggiore tasso di infezioni
Necessari approcci piu efficaci per prevenire
reazioni immuni e quindi permettere un’
epsansione in vivo piu consistente e quindi una
maggior persistenza delle allo-CART
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SIE incontra i pazienti
Il Presente: Costrutto di Il Generazione
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Il Futuro (?): Costrutto di lll/IV Generazione
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Il generazione:

e ++ attivazionelinfo T

e Efficacia simile a quelli di Il gen
* Tossicita maggiore (+ grave)

* Ongoing trial CLL

E Antigen presentation ‘K\
by MHC SurfaceAant
TUMOR CELL H hi?i h. h?i h
T CELL i

stimulating
* ligand
£| Y€
CDZ or CD28 or h
g QR 4188 (W )
™
4-1BB cD3g

IV generazione:
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Modulazione microambiente
Ongoing trial nei tumori solidi
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Il Presente della Terapia CAR-T: Prodotti Disponibili e Approvazioni AIFA

Product Structure of CAR constrpret
Antigen-binding Hinge Transmembrane Co-stimulatory T cell activation
domain region region domain domain
ciloleucel | * | L
E o Bnexucabtagend Anti-CD19 - CcD28 [e— CD28 — CD28 - CD3C
o -2 | autoleucel 1] | ’ '
55
£ 8
>3
=3
]
w 5 | Tisagenlecleucq _ Anti-CD19 = CD8a — CD8a - 4-1BB - CD3Z
Lisocabtagene Anti-CD19 = IgG4 — CcD28 - 4-1BB — CD3C
L maraleucel | .
vicleucel L i . .

Multiple
myeloma

Ciltacabtagene

BOLOGNA, 26 maggio 2025

ROYAL HOTEL CARLTON

Approvazioni AIFA

RR DLBCL (> 2L), HGBCL (> 2L), PMBCL (> 3L)
RR FL (> 4L)

RR MCL (> 3L)
RR B-ALL

RR DLBCL (> 3L), HGBCL (> 3L)
RRFL (>3L)
RR B-ALL (< 25aa)

RR DLBCL (> 3L), HGBCL (> 3L), PMBCL (> 3L)
RR FLgr 3B (> 3L)

RR MM (> 2L)
RR B-ALL

Modified from Cappell MK et al, Nature 2023
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Il Presente : Efficacia nei LBCL (> 3L)

TISACEL (JULIET) AXICEL (ZUMA-1) LISOCEL (TRANSCEND)

mCR mPR mCR mPR mCR mPR

ORR 53% ORR 82% ORR 73%

median DOR NR median DOR 11 mo median DOR 23 mo

BOLOGNA, 26 maggio 2025
ROYAL HOTEL CARLTON Schuster SJ, et al. Lancet Oncol 2021; Neelapu SS, et al. Blood 2023; Abramson JS, et al. Blood 2024
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SIE incontra i pazienti Il Presente: Efficacia nei LBCL (> 3L)
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Crump M et al, Blood 2017; Schuster SJ, et al. Lancet Oncol 2021; Neelapu SS, et al. Blood 2023; Abramson JS, et al. Blood 2024
ROYAL HOTEL CARLTON
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Il Linea nei DLBCL: Background

300 Patients With DLBCL

/\

200 Cured With R-CHOP

100 With R/R DLBCL (30-
40%)

50 Transplant Ineligible

50 Transplant Eligible

A\ 4

Death From Lymphoma

BOLOGNA, 26 maggio 2025
ROYAL HOTEL CARLTON

25 Respond to Salvage CIT
and Proceed to ASCT

\ 4

10 Patients Cured

10-15%
dei pz
curati
con

lall linea
(SOC)

Probability of Overall Survival

1.0
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Early R/R LBCL (ORCHARRD)

m== CR >12 months
=== CR <12 months, PR, SD, or PD

. - - - - - -

0.2 4 Median OS ~“10 months
P<0.0001
OO T 1 1 1 1 1
0 6 12 18 24 30 36

Time Since Randomization, Months

Figure adapted from Friedberg. Hematology Am Soc Hematol Educ Program 2011, van Imhoff GW J Clin Oncol 2017
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SIE incontra i pazienti Il Presente: Efficacia nei DBCL (2L)

PET®

Key eligibility S e . Primary endpoint
* Age 13_.75 years therapy (100 :lig;cg;:? cals) - * EFS (per IRC)
* Aggressive NHL g allowed” Key secondary endpoints

"
@
— DLBCL NOS (de novo or g g « CRrate, PFS, OS
transformed from indolent NHL), s = Response assessments Other sec"m da’ry endpoints
HGBCL (double/triple hit/NOS S N PO
— FL3B PEVIBCL T/HRECL e § S Stratification * Weeks9and 18 « Duration of response, ORR,
’ ’ T~ 8~ ° Refractoryvs . . PFS on next line of
TRANS FO RM . * Refractory or relapsed < 12 months Bl WS relapsed Mont ds 6XIN12:9183 treatment
Ha o o
. after 1L treatment containing an = = « SAAIPI: 0/1vs 2/3 24, and 36 « Safety, PROs
. anthracyclineand a CD20-targeted 9 Exol dooil
Lisocel vs SOC agent & soc arm xploratory endpoints
« ECOGPS<1 3 cycles of CT (RDHAP, RICE, RGDP), * Cellular kinetics
- Eligible for HSCT followed by HD:! + * B-cell aplasia
* Secondary CNS lymphoma allowed *

* LVEF > 40% for inclusion

« No minimum absolute lymphocyte Crossover to liso-cel allowed

* Failure to respond by 9 weeks

count post-randomization
« PD at any time
« Start of new antineoplastic therapy after ASCT
Primary Endpoint
R/RLBCL . = ivald
il o100 IS R,
. T7sites Conditioning 2 reviewy
—V—g—w‘i\gzg >IT:I3Iy : Chemotherapy + a olle
. > . - c||c
ZU MA-7 . * LBCL _s Axi-cel E g g E Key Secondary
. * R/R <12 mo of 1L therapy? E £ 21121 €| Endpoints
AXlCEI vs SOC * Intended to proceed to ‘g a g1l e § « ORR
HDT-ASCT o 2 <||(<||g| -os
-] 7]
= < Responders N5 <
e i _ Q =
Stratification: l: SOC (n=179) 2 (CR or PR) '; ';‘ Z | secondary Endpoints
* Response to 1L therapy kT I @ Proceed to El|Z = « PFS
* Second-line age-adjusted IPI Cycle 3 =
(SAAIPI) Cycle 1 | Cycle 2 '_o‘, HDT-ASCT o Gafratiy
Investigator-Selected = Nonresponders * PROs
Optional Steroid-Only Bridging Platinum-Based £ AR
(No CHT) . b No Protocol-Specified
Chemoimmunotherapy Treatment Off G oSS oveT
— Protocol® I I B )
BOLOGNA, 26 maggio 2025 Kamdar M et al, Lancet 2022; Locke F.L. et al, New EnglJ] Med; 2022

ROYAL HOTEL CARLTON
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Il Presente: Efficacia nei DBCL (2L) =23

18 mo EFS
TRANSFORM i + Censored
Lisocel SOC 3
Response n (%) Lisocel (n=92) SoC (n=92) 52.6% 20.8% stratified HR = 0.356

Survival, mo

N Presente: Axicel approvato nei pazienti affetti da DLBCL/HGBCL
Median 05 refrattari alla | linea di terapia

Futuro: Approvazione AIFA di lisocel nei paz affetti da LBCL refrattari
alla | linea di terapia

Response n (%)

Survival, mo

Standard care

Median PFS 14.7 3.7 0.49 0
|||||||||||||||||||||||||||||
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56
Median OS NR 31.1 0.73 Months
No. at Risk
Axi-cel 180 165 111 98 97 92 89 87 81 79 77 75 75 71 71 69 66 65 62 53 51 44 31 28 21 7 7 3 O

Standard care 179 92 61 47 43 35 33 32 31 31 31 31 31 30 30 30 30 29 29 25 23 18 10 10 8 4 4 0

BOLOGNA, 26 maggio 2025 Abramson J et al, Blood 2023; Westin W. et al, New EnglJ Med; 2023
ROYAL HOTEL CARLTON
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La Qualita/Fitness dei Linfociti T nell’Aferesi si Associa ad una Miglior Efficacia

Progression-Free Survival

100+
3% ZU M A-1 Optimal cutpoint: 0.1036%
® — CD27+CD28+ Naive Th High (n=87)
g 751 — CD27+CD28+ Naive Th Low (n=14)
3
vy
I.% 50- +HE—+
&
0
& 25-
3
- P=.00024
o 0-

0 10 , 20 30
Time, Months

CD27+CD28* naive T cells in apheresis a
efficacy
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ssociated with better
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ZUMA-12 ’

0

1

NHL

2 3 4 5 6

ZUMA-7 ’

B Terminal effector
I Effector memory

mm Central memory
B Stem memory
mm Naive

Previous tx impairs immune cell phenotype and
fitness

Budka et al, AACR 2021, Abstract #CT166
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Il Futuro: | Linea nel DLBCL

ZUMA-12: Axi-cel as 1L Therapy in High-Risk LBCL

High-Risk LBCL

BCL6 translocations (double- or
triple-hit), or

» LBCL with IPI score 23 any time
before enroliment

Dynamic Risk Assessment

« Positive interim PET (DS 4 or 5)
after 2 cycles of an anti-CD20 mAb +
anthracycline-containing regimen

Additional Key Inclusion Criteria
- Age 218 years
- ECOG 01

a) Therapies allowed were corticosteroids, localized radiation, and HDMP+R

BOLOGNA, 26 maggio 2025
ROYAL HOTEL CARLTON

Phase 2

Conditioning
Chemotherapy
+ Axi-Cel Infusion

« Conditioning:
Fludarabine 30 mg/m?
IV and
cyclophosphamide
500 mg/m? IV on
Days -5, -4, and -3

Therapy?

» Axi-Cel: Single IV
infusion of 2x108
CAR T cells’kg on
(DEVAL

Enroliment/Leukapheresis
Optional Nonchemotherapy Bridging

To assess the
efficacy and safety
of axi-cel as part of
1L therapy after an
incomplete 1L
treatment regimen
of two cycles of
chemoimmunothera
py in patients with
high-risk LBCL

Neelapu SS, et al. Nat Med 2022
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SIE incontra i pazienti Il Futuro: | Linea nel DLBCL
A B 100 A
100 A
92% ORR
< 80+
£ et St e e
80 4 S
_ S 60+
S 3
g 601 £ 404
8 86% CR 2
3 (n=32) qé’
.é 40 a 20 A
o
Median PFS (95% Cl), mo: NR (NE-NE)
20 4 5% PR 04 3-Year PFS rate (95% Cl), %: 75.1 (57.5-86.2)
_ [} T T T T T T T T T  } T T T T T T T T Ll T T T T T T
(n=2) ( 5_/°2) 3% 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4
| (n=1) Months
0 I IS —
ORR SD PD 37 35 31 31 30 29 28 28 28 27 27 27 26 24 24 22 19 19 14 6 6 4 1 1 0
¥ 100 7
Table 3 | Adverse events of interest occurring in >15% of all
treated patients, by worst grade
80 A + -t Adverse event’, n (%) Grade1l Grade2 Grade>3 Total
y Subjects with any CRS®=  27(68) 10(25) 3(8) 40 (100)
= 60 - Pyrexia 8(20)  28(70) 4(10) 40 (100)
§ Hypotension 7(18) 5@3) 0(0) 12 (30)
2 Chills 92 13® 0O 105
g 40 ~ Hypoxia 2(5 2(5) 5(13) 9(23)
o Sinus tachycardia 6 (15) 0(0) 0(0) 6 (15)
20 - Subjects with any 1435 6(5) 9(23) 29(73)
Median OS (95% Cl) NR (NE-NE) neurologic events
edian , mo: - -
o ] 3-Year OS rate (95% Ci), %: 81.1 (64.4-90.5) SoLolondl Sata = FORIE——aih) s () ——TILD)
e —— Encephalopathy 2(5) 2(5) 6 (15) 10 (25)
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 Tremor 8(20) 2(5) 0(0) 10 (25)
MO nths *Adverse events include those with onset on or after axi-cel infusion date and coded using
N isk MedDRA v.23.1. Neurologic events were identified using the modified blinatumomab registrational
o. atris study . CRS was graded according to Lee et al.”. The severity of all adverse events, including
37 37 36 36 36 34 34 33 33 32 31 31 31 30 30 30 30 29 25 16 11 9 5 4 1 O neurologic events and symptoms of CRS, was graded according to CTCAE v.5.0.

EOQL_PH%!?L?EAZR?JREIQQIO 2025 Neelapu SS, et al. Nat Med 2022; Chavez JC, et al. Blood 2025
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ZUMA-23: Axi-cel vs SOC for Newly Diagnosed High-Risk LBCL

Axicabtagene Ciloleucel
infusion

1L high-risk LBCL

Prophylactic corticosteroids (optional)

(IP1 4 or 5)

First disease assessment

Leukapheresis

Lymphodepleting chemotherapy

Follow-up Period
(post-treatment assessments
and long-term follow-up)
&
Standard of Care Arm
Continue with 1L standard of care R-chemotherapy:®
» R-CHOP
* DA-EPOCH-R
Primary Endpoint Key Secondary Endpoints | Secondary Endpoints
« Event-free Survival » Progression-free Survival » Complete remission rate
* Overall Survival « Patient-reported outcomes/Quality of life
« Safety

a) Bridging therapy with R-CHOP or DA-EPOCH-R will be administered during the cell manufacturing period.
https://clinicaltrials.gov/ct2/show/NCT05605899.

BOLOGNA, 26 maggio 2025
ROYAL HOTEL CARLTON
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Il Presente: Efficacia nei FL (>3L)

Presente: tisacel e axicel approvati nei pazienti affetti da FL gr 1-3A RR
(tisacel >3L, axicel >4L)

Futuro: Approvazione AIFA di lisocel nei paz affetti da FL gr 1-3A RR
(>3L)

mDOR NR (fup 29 mo) mDOR 60 mo mDOR NR
mPFS 53 mo mPFS 57.3 mo mPFS NR
mOS NR mOS NR mOS NR

BOLOGNA, 26 maggio 2025

e OTEl CARLTON Fowler NL et al, Nature Med 2022; Thieblemont C et al, ASH 20204 abs#3034; Neelapu SS et al, ASH 2024 abs#864; Morschhauser F. et al Nature 2024
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Percent of Patients

Il Presente: Efficacia nei FL ad Alto Rischio (>3L)

)

Societa Italiana di Ematologia

No. of No. of Patients with Overall Response
Patients with a Response (95% CI)

Overall 104 96 —e— 92 (85-97)
Age, years

<65 62 58 —-e 94 (84-98)

265 42 38 —<e— 90 (77-97)
Sex

Male 54 51 —-e 94 (85-99)

Female 50 45 ——e— 90 (78-97)
ECOG performance status

0 63 58 —e 92 (82-97)

1 41 38 ——e— 93 (80-98)
High tumor burden (GELF criteria)

Yes 49 47 p——-{ 06 (86-100)

No 55 49 = 89 (78-96)
Number of prior therapies

2 32 28 b 88 (71-96)

3 26 25 p——-{ 96 (80-100)

z4 46 43 —e— 93 (82-99)
Prior PI3K inhibitor

Yes 35 33 —e 94 (81-99)

No 69 63 —ae— 91 (82-97)
Prior lenalidomide

Yes 32 29 —e— 91 (75-98)

No 72 67 —— 93 (85-98)
Prior autologous SCT

Yes 23 21 e 91 (72-99)

No 81 75 —e— 93 (85-97)
Relapse/refractory subgroup

Relapsed 28 25 e 89 (72-98)

Refractory 76 A —e— 93 (85-98)
POD24 from initiating first anti-CD20 mAb-containing therapy

Yes 57 53 —ae 93 (83-98)

No 36 33 [ | 92 (78-98)

Yes 63 57 e 90 (80-96)

No 41 39 e 95 (83-99)

. ! ) 1 ] T I ] ] L] L] 1
BOLOGNA, 26 maggio 2025 0 10 20 30 40 S0 60 70 80 90 100

ROYAL HOTEL CARLTON

Percent

Jacobson C et al, Lancet Oncol 2022
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SIE incontra i pazienti || Futuro: Il linea nei FL ad alto rischio

ZUMA 22: AXICEL VS SOC in Subjects With HIGH RISK Follicular Lymphoma (NCT05371093)

Phase 3 ) ArmA Prissecy Emsl Polet
R/RFL | Axicabtagene ciloleucel infusion * PFS*
(2L POD24 Secondary End Points
and 3L) > : ArmB * CRrate* * Percentage of participants experiencing * Physical functioning domain
(N=230) SOCT—investigator’s choice of one of - ORR® TEAEs —Change from baseline NHL-LG20
the following therapies: + DOR® * Percentage of participants experiencing * Global health status QoL scale
Rituximab + lenalidomide N g::c')cr:r‘);rs;g\:\a'r:sm changes in safety « Physical functiconing domain
* R-CHOP .05 —Changes from baseline in the
| * Rituximab + bendamustine A Ryl EQ-SD-5L
° &S —Change from baseline EORTC ch s
—Changes from baseline in the
* TINT QLQ-C30 VAS scores
Treatment SChel‘na2 * Global health status QoL scale

Axicabtagene ciloleucel
infusion®

Ty—— ‘
Chemotherapy”

First Post-treatment Assessment
Visit at Month 3 (= 1 month) from

Date of Randomization

Follow-up Period
(post-trexment assessments and
long 1erm follow-up)

O )

Follow-up Period

(pom-trestmert ssessnents and
long-term follow-up)

First Post-treatment Assessment
Visit at Month 3 (= 1 month) from

BOLOGNA, 26 mag¢ Date of Randomization
ROYAL HOTEL CARLTON
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Antigen Escape e Resistenza alla tp CAR-T

A. Preexisting antigen-negative tumor cells

) e » J
& — &

. . . . .

) b ‘9 7]
Antigens tumor cell  Antigen- tumor cell Antigen- tumor cell

B. Antigen gene mutations or splicing mutations

. —|—2—]-4-(—
. —llxaﬂ——l::J .\.(
Point mutation m

C. Deficits in antigen processing and presentation

= v
oy
Ui ¢

D. Antigen redistribution

E. Lineage switch
D

{

Sl
. B %

— e

F. Epitope masking

G. Trogocytosis-mediated antigen loss

& °

—®

d

D

Principale meccanismo di resistenza:
- 20-30% dei linfomi B perde il CD19
- 20-70% delle B-ALL perde il CD19

Altri meccanismi di resistenza:

- T-cell fitness/function/exhaustion
- Immunosuppressive TME

- Tossicita delle CAR T-cell

Lin H et al, Biomedicine and Pharmacotherapy 2024
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Il Futuro: CAR-T Dirette Contro Differenti Antigeni

B. Bispecific/Multi-specific CAR-T cell therapy

& -

% } '

ot 0. Vol b

Cocktail CAR-T Bispecific CAR-T  Divalent ring CAR-T Divalent tandem CAR-T Co-conducted CAR-T

BOLOGNA, 26 maggio 2025 Lin H et al, Biomedicine and Pharmacotherapy 2024
ROYAL HOTEL CARLTON
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Il Futuro: Terapie di Combinazione (CAR-T +....)

 LV20.19 CAR T-Cells in Combination With Pirtobrutinib for Relapsed, Refractory B-cell Malignancies (NCT
05990465)

e NHLs (FL, MZL, MCL; PMBCL, DLBCL, BL)
e LV20: CAR-T bispecifico anti CD19 anti CD20, costimolazione 41BB

* Pirtobrutinib 200 mg/die per os almeno 14 giorni pre aferesi, come bridging fino alla linfodeplezione poi
ripreso tra i giorni 28-120 post infusione come mantenimento

e >2linee

 Autologous Cells Derived Anti-CD19 CAR-Engineered T Cells With Concurrent BTK Inhibitor for B
Cell Lymphoma (NCT05020392)

e anti-CD19 CAR-T VS anti-CD19 CAR-T + BTK inhibitor (Ibrutinib, Zanubrutinib, Orelabrutinib)

e >1linea
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Any grade: 40-95%

Any grade: 4-70%
Gr > 3:10-30%

June CH, et al. Science. 2018;359:1361.65

Reprinted with permission from AAAS.

Gr > 3:2-20%

June CH, et al. Stience, 2015;359:1361-65.
Reprinted with premission fram AAAS.

CRS: « supraphysiologic response following any immune therapy that results in the activation or engagement of endogenous or infused
T cells and/or other immune effector cells. Symptoms can be progressive, must include fever at the onset, and may include hypotension,
capillary leak (hypoxia) and end organ dysfunction»
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1 1 3 > 1
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» Occurance®$?
£ CRS'
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- eurological
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o
o
(v
Infections®**~ Very commone¢
>1/10
= Prolonged cytopenias’
—
Q n
= ow Hypogammaglobulinaemia®
on <
&
- Delayed neurological & psychological events* Common®
- i >1/100 to <1/10

Rare
>1/100 to < 1/100

D iz

@ Non-relapse mortality'®*

b Unspecified pathogen, virdl, bacterial and furgal Infection; ¢ Unspecified pathogen infections,

viral Infections, and bacterial w¥ections are very commen: fungal infections are comman; d 1.Locke FL, et al. New Eng J Med 2022; Z.Baird JH, et al. Blood Acdv 2021; 3.Cappell KN, et al. J Clin Oncol 202; 4. Cordedro A, et al.

Delirium and insomnis Were very common. aniety affertive disarder wars comsmnn: @ The Biol Blood Narrow Transplant 2020; 5. Barone A, et al. Br J Haematol 2024; 6. The EBWT/EHA CART-cell Mandbock 2022 7. Jan T, t
RM alnt ) R T studies 15 6 | n & 13 L R al. Blood 2023; & Axicabtagene clioleuce! Smp 2024; 9.Levine BL, et al. Nat Med 2024; 10. Cordas Dos Santos DM, et al. Nat Med 2024

overall NRM paint estimate across 31 CAR T studies 1s 6.8%, with &.1% for LBCL
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Il Futuro: Ricerca di Fattori Prognostici di Efficacia e Tossicita

medicine Study code: MICROCAR

Gut microbior NCT05725720
toxicity follon e
Melody Smith 1334, Angi Role of the gut microbiome in the outcome of Diffuse Large

e Charmart, Emmares B-Cell Lymphoma patients treated with CAR-T cell therapy

Jonas Schluter ©", Emily Fol

Elizabeth Halton*'¢, Josel Rt P=0023
i M No P-I-M P-I-M
Miguel-Angel Perales ©'?, ( iotic antibiotic  antibiotic

Daniel Landsburg®2°, James
Sergio Giralt'? Saar I. Gill>¢

Michel Sadelain©?, Noelle Author (s): Prof. Pier Luigi Zinzani, Patrizia Brigidi, Silvia Turroni, Serafina

’°';a;/'|‘a“ Uk"e'l‘:d 5’:2 Q:‘j‘;g Guadaanuolo. Beatrice Casadei Francesca Bonifazi. Lisa Argnani
an arco Ruelia
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UOC EMATOLOGIA
SSD LINFOMI E SDR LINFOPROLIFERATIVE CRONICHE
Prof. Pier Luigi Zinzani

UOC TERAPIE CELLULARI AVANZATE
Dott.ssa Francesca Bonifazi

CAR T- cell TEAM
UO Emolinfopatologia
UO Farmacia Clinica
Lab di Processazione Cellulare
UO Malattie Infettive
UO Med. Trasfusionale ed Aferesi
UO Medicina Nucleare
UO Neurologia
UO Neuroradiologia
UO Terapia Intensiva
UO Radioterapia
Tutto il personale infermieristico dei reparti DSV,
BCM, Il e | Sezione

CAR-T SPECIALIST
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