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Key anti-CD19 CAR-T cell therapy trials

Linker

Elianal-2 Zuma-334
(N=75) (N=55)

CAR-T cell agent Tisagenleucel Brexucabtagene

Study phase I I

Co-Stimolatory domain 4-1BB CD28

Study population Pediatric/young adults (<26y) Adults R/R B-ALL

CR, % MRD negative 81 Overall 71

OS, % 55 (at 5 years) 59 (at 2 years)

EFS, % 42 (at 5 years) 40 (at 2 years)
FDA Approved 2017 FDA Approved 2021

1 Maude et al. NEJM 2018; 2 Rives et al. EHA HemaSphere 2022; 3 Shah et al. Lancet 2021; 4 Shah et al. J Clin Oncol 40:7010, 2022
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Zuma 3: main clinical outcomes

C D
Median relapse-free survival Median overall survival
(95% Cl), months (95% CI), months
—— Patients with CRor CRi (n-39)  14.2 (11-6-NE) — Patientswith CRor CRi (n=39) NR (16-2-NE)
— Patients without CRor CRi (n=16)  0-0 (NE-NE) — Patientswithout (R or CRi (n=16) 2-4(0-7-NE)
— All treated patients (N-55) <116 (27-15.5D — Alitreated patients (N=55)
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Time since KTE-X19 infusion (months) Time since KTE-X19 infusion (months)

Number at risk
CRorCRi 39 39 33 24 22 22 18 17 17 17 17 16 11 7 7 6 3 3 0 3030393038383838363232322924231916136 2 2 2 1 0
NoCRorC(Ri 6 0 0 0 0 0 0 O O O O O O O O O O O O 1610 9 55 5 555 43 3222111100000
7 7 6 3 3 0 55404844 4343434341363535312625201714 7 2 2 2 1 0

Treated population 55 39 33 24 22 22 18 17 17 17 17 16 11

Shah BD et al. Lancet 2021; 398: 491-502
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La presente slide non pud essere modificata

Response Status by Investigator Assessment in ZUMA-3 (N=78)

No response
n=20

Phase 1 and 2 treated
N=78

CR or CRi
n=58

Subsequent Started new Ongoing 24 relapsed
alloSCT anticancer therapy remission 4 died
n=14 n=4 n=7 2 lost to follow-up
— 3 withdrew consent

« As of data cutoff, 7 (12%) patients were in ongoing remission per investigator
assessment, 24 relapsed, 14 proceeded to subsequent alloSCT, 4 died, 4 started
new anticancer therapy, 3 withdrew consent, and 2 were lost to follow-up

alloSCT, allogeneic stem cell transplantation; CR, complete remission; CRi, complete remission with incomplete hematologic recovery.

EXTERNAL USE AND DISTRIBUTION Oluwole et al. ASCO 2024



Figure 5. Overall Survival in ZUMA-3 Responders by
Subsequent AlloSCT Status fat

100 -
— All Phase 1 and 2 patients with CR/CRi (N=57) 47.0 (23.2-NE)
—— No subsequent alloSCT (n=43) 60.4 (23.2-NE)
— Subsequent alloSCT (n=14) 36.3 (10.2-NE)
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Patients atrisk

All Phase 1 and 2 patients with CR/ICRi 57 54 52 47 42 37 32 29 29 28 24 20 12 10 6 4 2 2 1 0
No subsequent alloSCT 43 40 39 36 32 28 24 22 22 21 18 15 10 8 5 3 1 1 0 O
Subsequent alloSCT 14 14 13 11 10 9 8 7 7 7 6 5 2 2 1 1 1 1 1 0

« Of the 57 responders, 14 patients proceeded to subsequent alloSCT while in CR / CRi

« Median OS was numerically longer among responders who did not proceed to subsequent alloSCT (n=43; 60.4
months [95% CI, 23.2-NE]) than those who did (n=14; 36.3 months [95% CI, 10.2-NE]; Figure 5)

alloSCT, allogeneic stem cell transplantation; brexu-cel, brexucabtagene autoleucel; CR, complete remission; CRi, complete remission with incomplete hematologic recovery; NE, not estimable.
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HCT may improve EFS following CD19 CAR in some published studies
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Hay, et al. Blood 2019 Frey, et al. JCO 2020 Jiang, et al. AJH 2019
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Outcomes by subsequent alloHSCT

* The role of alloHSCT after CAR-T is controversial, especially in adults

* Neither registration trial demonstrated an obvious survival benefit to alloHSCT following
CAR T cell therapy

* In adult patients the risk/benefit of alloHSCT is less clear given the increased risk of non-
relapse death following transplants
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Safety of allogeneic hematopoietic cell transplant in adults after CD19-targeted
CAR T-cell therapy

Overall Survival, ALL

1.00 -

» 32 patients (ALL, n = 19; NHL, n = 8; CLL, n = 5) underwent allo- £

HCT after >1 CAR-T infusion £ 050

* 3 ALL patients (16%) had a previous allo-HCT 3 0.5
* One-year estimate of overall survival (OS) was 58% "L . . : .
0 10 20 30 40

Time after transplant (months)
* 1-year NRM estimate rates was 21% Number at risk

19 12 9 6 3
(I) 1IO 2IO 3IO 4IO

Time after transplant (months)

Shadman M et al. Blood Adv 2019
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How to best predict long-term response after CAR-T?
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Pre-infusion factors impacting relapse following CD19 CAR T cells

CD19pos
Relapse
* Lack of persistence

* Immune rejection
» Exhaustion

- High pre-infusion TB
- Extramedullary disease — D19
- Blinatumomab non-response . Disease heterogencity NN
- CD19/ 28 CAR construct i o ofiiiion

- KMT2A rearrangement

S Lineage
Switch

* Disease heterogeneity
* Disease plasticity

Lamble AJ et al.:, Blood Advances2022; Myers RM et al, Blood 2023; Shah NN et al. J Clin Oncol 2021; Schultz LM, et al. J Clin Oncol. 2022 ; Kadauke S J Clin Oncol 2021
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Outcome according to prior blinatumomab exposure
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Blin- 34 16 6 4 1 0 Blin- 34 22 7 5 1
Blin+17 2 0 0 0 0 Blin+17 6 0 0 0

Dourthe M. et al. Leukemia 2021
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Factors relevant to predict duration of remission and outcome

HR (95% CI) P C HR (95% CI) P
Day 28 NGS-MRD status Month 3 NGS-MRD status
MRD > 0 4.87 (2.18-10.8)  <0.001 MRD > 0 12.0 (2.87-50.0)  <0.001
B-cell recovery 3.33 (1.44-7.69) 0.005 B-cell recovery 1.27 (0.33-4.79) 0.7
B
1.0 1 — MRD = 0, B-cell aplasia D _
— MRD > 0, B-cell aplasia 1.0 — MRD = 0, B-cell aplas!a
0.8 - — MRD = 0, B-cell recovery — MRD > 0, B-cell aplasia
' — MRD > 0, B-cell recovery 0.8 - — MRD = 0, B-cell recovery
2 > — MRD > 0, B-cell recovery
2 0.6 =
Qo © 0.6
2 8
n ~
o 0.4 o 0.4
w s
0.2 L
0.2
0.0
0 / 0 " y i T T T T T
0 10 20 30 40 0 10 20 30 25

Months after infusion Months after infusion

« Pts who lose B-cell aplasia <6 months or develop NGS-MRD>0 on BM are at high risk of relapse

Pulsipher et al. Blood Cancer Discovery 2022
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Clinical experience with SB-engineered CARCIK-CD19 in B-ALL post HSCT

Multicenter Dose Escalation Study FTO1CARCIK (Phase 1/11 NCT03389035)—>N=15
Compassionate use FT02CARCIK->N=6
Multicenter Phase 2 Study FTO3CARCIK (Phase Il NCT05252403)—>N=15
Enrolling in ASST-Monza and ASST-Bergamo, IT
Manufactured in-house

SB plasmidS » IR/DR  MNDU3/p  CD19.CAR (2175bp) IR/DR
C === [ T T H—D )
stimulation scFCD19  CD28 OX40 Z chain pA
. antl CD3
HSC donor \ |L 2 SB11 transposase
|
electroporatlon cMV/p NS D Grich D E
. radiated PBMC > @ DNA-recognition catalytic domain pA
50 ml PB cell expansion
. / infusion _
—$ * CAR T expansion
release } toxicity
freezing B thawin 4 anti-leukemic activity
lymphodepletion
> > — >

B-ALL patient in relapse after HSCT

Magnani CF, J Clin Invest. 2020 Nov 2;130(11):6021-6033



Efficacy of treatment

100% 1 6 Months 1 Year . .
m—0S  68.9%(7.8%) 57.0%(9.3%) Pooled analysis of Phase 1/2, compassionate base
80% mm EFS  44.0%(8.7%) 32.0%(8.7%) use, and Phase 2 (36 patients)
. * Efficacy
= 60%; * 30/36 reached CR (83%)
§ - * 89% were MRD-negative
= 40%+ | . . .
o : l * 12 patients (33%) did not experience a relapse:
0% s I * 3 patients (25%) underwent consolidation with
I I
I I a second alloHSCT
50 05 1.0 1.5 20 25 3.0 * 6 patients (17%) are still disease-free without
Yedrsirom Inieslon additional therapies
At Risk
. o\ i
EFS 36 13 8 5 2 1 1 3 (25%) died in CR
OS 36 24 18 10 5 4 4

median follow-up of 2.2 years Unpublished data, do NOT post
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Post-infusion immune-monitoring of CAR-cells

Ability for simultaneous detection of

multiple parameters on a single cell

(Kalos M et al,. Sci.Transl. Med. 2011,

Kochenderfer JN et al, Nat. Rev. Clin.
Oncol 2013)
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Laser light (9/ ) P s i
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— O—> ——— Scattered - (.04—'—'-—
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Optlcal Gate cell
filter populations
ofinterest |
Pass stained cell suspension }
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Populatlon Ref. Ref.
mean SD
% of T cells 723 6.2

(total
lymphocytes)

% of CD4"cells 674 7.0
(total T cells)

% of CD8' cells 286 6.6
(total T cells)

Sample]

70.7

63.2

30.4

* Toxicity

* CAR expansion kinetics
* CAR phenotype:
- memory differentiation
- helper/cytotoxic phenotype
- activation markers
- exhaustion/senescence markers

* MRD
* B-cell aplasia

* immune reconstitution
* cytokines secretion

By courtesy of G. Gaipa



A possible approach to consolidative alloHSCT after CAR-T

AlloHSCT naive Consolidative
e

Pre-infusion risk factors: and elegible alloHSCT ASAP . )
e teer o / (NRM<20%) e Consider 2" alloHSCT

* High TB >5%
e Blina non-response \ MRD pos and/or _~»
° KMT2A rearrangement Prior alloHSCT Monitor MRD return of B cell Maintenance:

or inelegible & BCA monthl MRD NEG = TKI i_f Ph+
= DLIif Ph-

and onoging BCA _ _
= Experimental strategies

* Experimental strategies

AlloHSCT naive Consolidative

. — alloHSCT ASAP
and elegible
MRD pos and/or
return of B cell Prior alloHSCT = TKIif Ph+

No pre-infusion high risk: Monitor MRD or inelegible = DLIif Ph-
* Low TB<5% 2 (l_z,rngr o = Consider 2 alloHSCT
* No other risk-factors monthly = Experimental strategies

MRD NEG _, | * Observation
and onoging BCA e TKIif Ph+

Personal opinion
NEV TARGETS

H E MATO LOGY D L. JEYBULETS 21-23 OTTOBRE 2024
A ano i ANCONA, EGO HOTEL

...AND LIMITED BUDGET...



Future perspectives



Undertsanding CAR T cell-Tumor interactions

CART cell cytotoxicity machinery

Tumor cell resistance or escape
Tumor antigen density

1°%ge

2 g 1] sranzymes
CAR-T cell expansion and © U0 Pberforn
persistence «@K_\:

?P@“‘
Apoptosis
_—

CAR-T cell phenotype T cell

. Signaling
(memory profile) e

CAR TAA

MHC I molecule

Anti-CAR immunity 4 T % %e Fromtammaon Immunosuppressive
® ®® ® -2, IFN-y, TNF-a Tumor microenvironment

Signal t duci d st ht
'gna transaucion anc streng CAR affinity for the target antigen

Cartellieri et al., Journal of Biomed and Biotechnology, 2010; F. Korell et al, Med (Cell Press), 3, 538-564, 2022
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CAR-T: will be next gen more durable?

FDua,

Ongoing The ongoing development of CAR-T cell therapy for B-ALL
Improvements approvals
. W ) Tisagenlecleucel (KYMRIAH® () Aug 2017 E
methods * 1.~ & o -
4 Sy e Brexucabtagene Autoleucel () Oect 2021
cD4/CD8 . (TECARTUS®)
product S
selection g -
3 Obecabtagene Autoleucel ) ;:;‘;E within
TCR {AUTO 1)
Universal CAR-T : ' ast-OFF
(UCART) cps2
CD22 targeting CAR-T cells
H izad Present and
umb?:éﬁs future of CAR
technology )
41 CD19/CD22 bicistronic
gPCR @a@add e CAR-T (AUTO 3)
monitoring ." I | [ .‘. GH
Sequential
2nd CAR-T

)

Cocktail CAR
with CD19 and

ﬂlm_,

L Ty

= ..E_-_« r:ﬁ CD22 expressi
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- e /) TRUCK cells b
Improved Optimised ° delivering biepariic GART

cfokines

manufacturing  lymphodepletion

Roddie C, et al; Blood 2024



Conclusions

* Cure rates (in the absence of consolidation) are relatively low, but not impossible

* The need for subsequent alloHSCT after CAR-T cells in adults is not clear
- Importance of identifying who can be safely observed without alloHSCT after CAR-T

e Rapid progress is ongoing with the new generation of CAR-T cells with the
potential as stand-alone therapies
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