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1. DIAGNOSIS
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ELN guidelines 2024

Recommendation Outputs

Morphology Mandatory Defines infiltration (>25% required for a diagnosis of ALL vs lymphoblastic
lymphoma)

Allows a differential diagnosis with AML (MPO™ vs + MPO™)
Recognizes L3 (Burkitt-type) subsets

Flow cytometry Mandatory Allows a differential diagnosis with AML
Permits to define the cell of origin

Permits to define the stage of differentiation

MPO* Mandatory Allows a differential diagnosis with AML.

B-lineage ALL*: Mandatory Pro-B: CD19/CD79a/cCD22"/CD10™ (B-l), NG2
CD19, cCD79a, c/sCD22 (minimal requirement), , " .
TdT, CD10, CD20, clgM, slg (kappa or lambda) Commioniz CDA /elgh(E-1)
Pre-B: clgM™/slg™ (B-ll)

Mature: slg™ (B-1V), CD20"

T-lineage ALL*: ¢/sCD3, CD7 Mandatory Pro-T: cCD3/CD7™ (T-l)

(minimal requirement), TdT, CD1a, = 4
CD2, CD5, CD4, CD8, TCR «/p or /5 fCalb S iRl e
Cortical-I: €D1a” (F-1ll)

Mature-T: sCD3*/CD1a™ (T-IV)

Gokbuget N, Blood 2024 L AL e LAM : DAY



DIAGNOSIS: the use of Al

Convolutional Neural Network (CNN)

ResNet18

- 20% Validaton Secure
8 20% Testing ] SQrver

Confusion matrix ‘A

revealed only
& minor misclassifications ‘Q

GOVTml | @ d

ALL Results
S ——
Sub-Second /¢
Processing Time Q®

Perfect Precision - '
Scores for All Classes

/4% Dataset of anonymized
* ¢ hematoxylin and eosin-
stained blood smears

(60% Training, 20% Validation,
20% Testing)

ResNet18 Model
Trained and optimized
using a learning rate scheduler

) Cross-Platform App

Deployed with international
validation

Jagarlamudi H, ASH 2025
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DIAGNOSIS: the use of Al

> Develop EfficientNetB1 Al Model " Perfect Accuracy
> Classify ALL subtypes: . :
/’- [ ‘\ : ‘"'o

Pre-B, Pro-B

e Instant & Reliable Results

e Eliminates Observer Bias

e Point-of-Care Diagnostics

Mandava S, ASH 2025 L AL e LAM DAY



ELN guidelines 2024

Molecular genetics Mandatory t(9:22)/Ph*/BCR::ABL1
t(4;11)"/KMT2Ar
t(1;19)"/TCF3::PBX1
Other high-risk cytogenetics
MRD (molecular or MFC) Mandatory Individual MRD assay for further follow-up

Extended genomics (GEP, CNA, WES, WGS, NGS)

In clinical trials and for
research purposes

Identification of novel subgroups with prognostic/biologic significance

Identification of molecular targets for targeted therapies

Gokbuget N, Blood 2024
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NCCN guidelines 2025

MOLECULAR CHARACTERIZATION

* Cytogenetic and molecular prognostic risk stratification for B-cell ALL (B-ALL) (ALL-2)

* Optimal risk stratification and treatment planning require testing marrow or peripheral blood lymphoblasts for
specific recurrent genetic abnormalities using:
» Interphase fluorescence in situ hybridization (FISH) testing, including probes capable of detecting the major

recurrent genetic abnormalities
» Reverse transcriptase polymerase chain reaction (RT-PCR) testing for BCR::ABL1 in B-ALL, including

determination of transcript size (ie, p190 vs. p210)

» Comprehensive testing by next-generation sequencing (NGS) for gene fusions and pathogenic mutations is
recommended.

* Additional optional tests include:

» Assessment with chromosomal microarray (CMA)/array comparative genomic hybridization (cGH) in cases of
aneuploidy or inadequate karyotype.

CLASSIFICATION
Together, these studies allow determination of the World Health Organization (WHO) and International Consensus
Classification (ICC) ALL subtypes and cytogenetic and clinical risk groups.
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WHO classification 2022
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genetic abnormalities
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homa wit
homa wit

homa wit

homa wit

homa wit
noma wit

homa wit
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N hypodiploidy

n iIAMP21

h BCR::ABL1 fusion
h BCR::ABL1-like

B-lymphoblastic leukaemia/lymphoma with KMT2A
rearrangement

B-lymphoblastic leukaemia/lymphoma with ETV6::
RUNXT1 fusion

B-lymphoblastic leukaemia/lymphoma with ETV6::RUNX1-like
features

h TCF3::PBX1 fusion
h IGH::IL3 fusion
N TCF3:HLF fusion

h other defined

(Same)

B-lymphoblastic leukaemia/lymphoma with hyperdiploidy

(Same)

(Same)

B-lymphoblastic leukaemia/lymphoma with t(9;22)(q34;911.2); BCR-ABL1
B-lymphoblastic leukaemia/lymphoma, BCR-ABL1-like

B-lymphoblastic leukaemia/lymphoma with t(v;11923.3); KMT2A-rearranged
B-lymphoblastic leukaemia/lymphoma with t(12;21)(p13.2;922.1); ETV6-RUNX1
Not previously incluaded

B-lymphoblastic leukaemia/lymphoma with t(1;19)(q23;p13.3); TCF3-PBX1
B-lymphoblastic leukaemia/lymphoma with t(5;14)(q31.1;932.1); IGH/IL3
Not previously incluaded

(Same)
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NCCN guidelines & prognosis

CYTOGENETIC AND MOLECULAR PROGNOSTIC RISK STRATIFICATION FOR B-ALL"

RISK GROUPS

CYTOGENETIC AND MOLECULAR ALTERATIONS

Standard risk

» Hyperdiploidy (51-65 chromosomes)
» Cases with trisomy of chromosomes 4, 10, and 17 appear to have the most favorable outcome

* 1(12;21)(p13;922): ETV6::RUNXT'

« 1(1;19)(923;p13.3): TCF3::PBX1

« DUX4 rearranged

« PAX5 P80OR _

« 1(9:22)(q34:911.2): BCR::ABL1 without IKZF1 plusk and without antecedent chronic myeloid leukemia
(CML)

Poor risk

. Hypa::u:li|:1|1::1rit:lyr"~”'"I (<44 chromosomes)

« Low hypodiploidy (30—-39 chromosomes)

» Near triploidy (60—78 chromosomes)

« TP53 mutation”

» KMTZ2A rearranged (i[4;11] or others)

* /|gH rearranged®

* HLF rearranged

« ZNF384 rearranged

« MEF2D rearranged

* MYC rearranged

« BCR::ABL1-like (Philadelphia chromosome [Ph]-like) ALL
» JAK-STAT (CRLF2rP EPORr, JAK1/2/3r, TYKZ2r, mutations of SH2B3, IL7R, JAK1/2/3)
» ABL class (rearrangements of ABL1, ABL2, PDGFRA, PDGFRB, FGFR)
» Other (NTRKTr, FLT3r, LYNr, PTK2Br)

» PAX5alt _

« 1(9:22)(934:911.2): BCR::ABL 1) with IKZF1 plusk and/or antecedent CML

« Intrachromosomal ampilification of chromosome 21 (IAMP21)

» Alterations of IKZF 1591

« Complex karyotype (5 or more chromosomal abnormalities)

LAL e LAM : DAY



KMTZ2A rearrangements
KMT2Ar
25% Survival

CR/CRi Rate MRD-Remission Median 0S . KMTZ Ar had worse

’
-

7. Jer. [ 213 Overall Survival

Months

Even with CAR-T

Leonard J, ASH 2025 LAL e LAM : DAY



More common in:

he®a  Older patients
m median age:
61 vs 45 years

(P <.001)

N Median TP53 VAF: 42% (range 1-94%)

STUDY & PATIENT CHARACTERISTICS

= Retrospective analysis of
g newly diagnosed
ALL patients.

332

17.2%
4-YEAR
o Philadelphia- EVENT-FREE
R'lI'E ative (Ph-)
Wit SURVIVAL (EFS)
= 28% vs 3% -
in other ALL (P <.001) 28%

TP53 mutation
incidence:

High VAF
threshold:

TP53 mutations

A great problem!

&

245% -

Azevedo RS, EHA 2025

&

Multivariate analysis:

/) POOR OUTCOMES DRIVEN
Y I BY INCREASED RELAPSE RISK

Even with frontline InO and/or blinatumomab.

OLDER PATIENTS
260 years with Ph~ B-cell ALL

If TP53 VAF = 45%:

4-YEAR
OVERALL
SURVIVAL (0S)

28%

) TP53 VAF 245% independently predicts
worse outcomes in older patients.

CONCLUSIONS

High TP53 VAF (245%) is a
strong prognostic marker
in older (260 yrs) Ph— B-ALL.

4l

YOUNGER PATIENTS
<60 years

No impact of
TP53 mutation or
VAF on
EFS or OS.

o

\

 BUT HIGH VAF (>45%)

Increased
relapse risk:

35% v 8% v 4%

VAF 245% VAF <45% WTTPS3&
no high-risk
features J

7 M

all

Multivariate analysis:
Neither TP53 status nor VAF predicted
survival in younger patients.

High VAF increases
relapse risk
in all ages.

TP53 mutation/VAF
do not predict survival
in younger patients.
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TP53 mutations

17%, associated with hypodiploidia and myeloid mutations

d | 0OS e | DFS
04 —‘ 1.0 .:‘ :
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- ' w J
S : a 5 ;
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9 10 ; 20 K 4] " 50 80 70 o ! 10 20 30 L0 L] 80
month(m) month(m)
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Fang Q, Exp Hematology & Oncology 2022 L AL e LAM: DAY



TP33 mutations & BLIN

ATU

MUMAB
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TP53-mutated
TP53-WT/MyM-mutated
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P=.0198

E WS}WT/
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Outcome is associated with MyM/TP53 status

MRD- and Blinatumomab

%
25 -

P=.1537
. ——ais s TP53-WT/MyM-mutated 4
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0 25 50 75 100
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Lo Schiavo F, Molecular Cancer 2025
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DIAGNOSIS: NEW entities

CEBP abnormalities

FLT3 mutations
IDH1/IDH2 mutations

LAL e LAM: DAY



CEBP-altered group

— CEBPalt Subgroup Discovered

20 Cases (3.5%)
Overexpression of CEBPAoCEBPB

Prognostic impact?

Zhong X, ASH 2025

Identlflcatlon of CEBP-altered ALL “CEBPalt”
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FLT3 mutations

FLT3 mutations/over-expression are detectable in 5% of ALL (mostly in T-ALL)

1. Mutations ¥572C/S
i E573D/G
] S574G R834Q
NON-CANONICAL QS75PR  [om M837K/del
Ls76P/Q/R D839G/N
\ég;z:/c - N841I/H
| S Y842C/D/H/N
Y53H G583S 8 :ggg'T G846D
e Fso0L | |2 |K663R ot
| | = 1867S
A445L = V5RA/D/F/GN B3 ME6al R933P
f?::; |'.: § |Fsoacanv (Vg NOT6K S
= E598V -
Kring St T682 p.837_838deIlMSinsVQG
S498fs D600H/del F691I/L
NH?2 Ig-like domain TKD-1 Kl TKD-2 COOH
ITD 1836del
In-frame I1836D/L
mutations ITD
CANONICAL | ——
mutations D835E/Y/N/H/V/A = CANONICAL TKD = NON CANONICAL CANONICALITD

Lo Schiavo F, Molecular Cancer 2025 L AL e LAM: DAY



FLT3 mutations

e - RS, 0 TTTESSS—S—_._.
Different mechanisms activate FLT3
HOXA9 ( MYB) FLT3 expression
)
CEBPA MEIS1 ( KMT2A-r |
/ i ETV6-RUNXI
PAX5-del
PBX3/ : TCF3-PBXI
MEIST Hyperdiploid
: i IKZFINI59Y
HOXA9/ MEIS1/ \ ZNF384-r | -
MEIST ’ PBXs/ ; .| BCL2MYC-r
H OXAg | DS ALL: C/EBP—alt P
\ NUTM1
i AMP2 1FLT3—ITD .
ad MEF2D
. ETP-ALL e =
MP A LBCLIIB

Lo Schiavo F, Molecular Cancer 2025 L AL e | AM DAY



FLT3 mutations

FLT3 inhibitors could be useful

Crenolanib 50 Ponatinib
40+
30+ I
v 5 n
0 7))
o I 0O 70-
" o- ! -r TrT'I'I'VTJI - '
10+
l| I" N [T T [ | BT !lLLIIJ |
-10- A0+
15+ 25+
Gilteritinib Quizartinib
E 204
7))
R s @,
) ®
Lo | 11 5 11 LI
. " II o“'I-I'I'I'l‘ g | | = asni
5 . -5~

Midostaurin o Sorafenib
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Lo Schiavo F, Molecular Cancer 2025 L AL e LAM DAY



IDH1 & IDH2 mutations

.  OlderAge
IDH1 or IDH2 Mutations Median: 50 years

3.4x107/L

 B-ALL: 3% (n=11)  Lower WBC
e T-ALL: 12% (n=10) | |

Common Co-Mutations

® 3-Year EFS: 28%

Event-Free Survival ———————

e Median EFS: 16 months

. . W

»
§ (\i. | Overall Survival

DNMT3A NOTCHl NRAS —W~'
35% 30% (T-ALL) 25% —

® 3-Year 0S: 43%

e Median 0S: 33 months

N

Goulart H, ASH 2025
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2. THE FIRST LINE TREATMENT
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PEDIATRIC-INSPIRED THERAPIES

CRD/
RFS (%)

Combination

ALL subset treatment CR (%) OS (%) EFS (%) FUP Annotations

Study (reference)

Rituximab/ofatumumab
(anti-CD20 antibody)

MDACC?’

GMALL?®

GRAALL-2003%7

UKALL 14°°

MDACC?'

CD20" B-ALL

CD20" B-ALL

CD20" B-ALL

CD20*~ B-ALL
(29% Ph™)

CD20*~ B-ALL

Hyper-CVAD + R x8 in
cycles 1-4, x4 in
maintenance cycles 6,
18

GMALL 07/2003 + R x8
(SR), x3 (HR) in
induction/consolidation

A SOC
B: SOC + R x16-18 during
induction/consolidation

A: SOC
B: SOC + R x4 in induction

Hyper-CVAD +
ofatumumab x8 in
induction/consolidation

15-55

40
(24-53)

25-65

41 (18-71)

68

I

105
104

288
289

46 CD20"
23 CD20~

100

94

924
92

92
94

93

70

64

75

75

50
61

66
70

43
55

42
48

61
65

Better outcome vs no R patients
(P < .001 for CRD, P = .003 for
OS); outcome not improved by
R in patients aged 60+

Better outcome vs no R patients
(P < .009 for CRD), with better/
faster MRD clearing (MRD <
0.01% 60% at day 21)

Better outcome vs no R patients
(P < .04 for EES, P =. 02 for
relapse incidence)

No overall benefit from R
(P = .28), better outcome with R
after MAC SCT (EFS 72% vs
50%, P = .03)

CD20": EFS and OS with R 43%
(P=.119) and 48% (P = .123);

CD20-: EFS and OS with R 50%
(P = .89) and 62% (P = .61)

Gokbuget N, Blood 2024
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| LINE THERAPIES

The GIMEMA 1913 trial

» Risk stratification
- MRD study Troa— Allo-SCT > Allo-SCT
« HLA typi dd h .
pRIg RS ERRrRedtS . TP2 MRD >10-2 + SR/HR MRDpos
| « HR MRD u/k
—_ — —— HD5 =~ C6 = HD7 =», ,C8 —
PreHC1 HCQ | HDs3 C4 | \ IH
Tlmlng | | | . -
day 1 29 50 71 92 115 134 155 gilﬁ:g[’)\ﬂsf ?
week 1 5 8 11 14 17 20 ‘23 ) o - Wleintenanse ic i-24
MRD TP 1. EOI 3\:_1§| 4_;\,22 AAA A

MRD risk model (TPs 2-4)

100% = 10U ] Multivariate OS
|
= 75% - = 75% Variables : HR CI P
= = ] : ] E
S 500 - '5 50% Age 18-40 vs 40+ & : 0.45 (0.21-0.98) .043
e = MRD Pos vs Neg ! — 3.26 (1.53-6.96) .002
S osnd L 2500 o Risk HR vs SR ' -
<.0001 P < 0001 IS VS 0: 0.83 (0.11-6.53) .862
0% = : : : : : : : 0% 1 : : : : Risk VHR vs SR :0 = 1.25 (0.51-3.02) .625
| |
T 0O 12 24 36 48 60 72 HCT vs Chemo (ITT) C— 0.39 (0.15-1.04) .06
Months from CR I
Months from CR :
=[200 166 125 104 89 72 53
=|185 139 115 68 17 1 0 =l 22 16 6 0 0 0 1 2 5490
T 1 T T T i T m| O 38 32 13 3 0 0
0 12 24 36 48 60 72 T T T T T T
Months from CR 0 12 24 36 48 60 72
Months from CR
B LAL0O904 BB LAL1913
= NoHCT B8 HCT

Bassan R, Blood Adv 2023 L AL e LAM: DAY



| LINE THERAPY

Pts treated according to GIMEMA 1913 trial: the real-life

After Course 1 After Course3 W

94% achieved 72% achieved . 3-Year OS: 67%

Complete MRD 3-Year DFS: 57%
Remission (CR) Negativity ]
0 Qe@6e : M

= P — T HSCT
' h 3 .o . :" : 1] | ' L | N-V-.-V.-% 1 =3
[ = /e e \ J
: SIS / O 10 20

Age (18-40 vs. 40+ years)

MRD pos vs. neg

Risk VHR+HR vs. SR

Age (18-40 vs. 40+ years)

MRD pos vs. neg

Risk VHR+HR vs. SR

Multivariate OS

Hazard

0,1

0,1

Ratio — P
0.7190 0.4528-1.1417 0.1641
2.9925 1.9599-4.5693 <0.0001
0.9486 0.6222-1.4461 0.8071
N |
1 10
Multivariate DFS Hazard al P
Ratio
0.7531 0.5108-1.1103 0.1543
—_—— 3.2157 2.2671-4.5612 <0.0001
I P — 1.1246  0.7931-1.5948 0.5119
| I I
1 10

Lazzarotto D, Haematologica 2025
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MRD & techniques

Flow Cytometry ASO-PCR
Sensitivity 104 (to 10) 104 to 10> 106
Samples Fresh Fresh or Frozen Fresh or Frozen
Availability Widely available* Not widely available Universally via centralized

reference lab

Patient-specific probes

and primers Not required

Customization Not required’

Cost Expensive Expensive Expensive

LAL e LAM : DAY



NCCN guidelines
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Tl Acute Lymphoblastic Leukemia T

MEASURABLE (MINIMAL) RESIDUAL DISEASE ASSESSMENT

* MRD refers to the presence of leukemic cells below the threshold of detection by conventional morphologic methods or standard
immunophenotyping.

* MRD quantification is an essential component of patient evaluation over the course of sequential ALL therapy.

» Studies in children and adults with ALL have demonstrated a strong correlation between the presence of MRD durlng remission and risk for
relapse, as well as the prognostic significance of MRD measurements after induction and consolidation therapy.!

* The prognostic significance of MRD positivity may be regimen-, ALL subtype-, and/or ALL risk-dependent. MRD timepoints and levels
prompting allogeneic HCT should be guided by the specific treatment protocol being used. Referral to or consultation with a center with
expertise is recommended due to the complexity of MRD assessment and monitoring.

* The preferred sample for MRD assessment is the first small volume (of up to 3 mL) pull of the bone marrow aspirate, if feasible.

* If validated MRD assessment technology with appropriate sensitivity (at least 10) is not available locally, there are commercially available
tests.

* The most frequently used methods for MRD quantification include an FDA-approved NGS-based assay to detect fusion genes or clonal
rearrangements in Ilg and T-cell receptor (TCR) loci (does not require patient-specific primers) (preferred), flow cytometry assays?:3
specifically designed to detect abnormal MRD immunophenotypes at low frequency, real-time quantitative PCR (RQ-PCR) assays (ed,
clonally rearranged Ig, TCR genes), and quantitative reverse transcriptase polymerase chain reaction (RT-gPCR) assays (eg, BCR::ABL1).

* High-sensitivity flow cytometry with validated analysis alzgnrlthms or PCR methods can quantify leukemic cells at a sensitivity threshold of
1x 104 [D 01%) bone marrow mononuclear cells (MNCs).<¥* NGS and some PCR methods can detect leukemic cells at a sensitivity threshold

of 1 x 10 (00001%}MNC545
~> iill il= 'I.. [ LW JITIELY =1l '1{lil =L] 1IN - MO e &l lj“l L] l||||

* For flow cytometric quantification of MRD, notify laboratory perfurmlng the assay if the patient has recewed immunotherapy (such as
monoclonal antibodies, bispecific antlbndles or CAR T cells) or HCT as these treatments can affect interpretation. Such testing should be
performed in a Iabnratury with experience perfnrming MRD testing in this clinical setting.

* For MRD assessment of BCR::ABL1, RT-qPCR is sensitive but in some cases lacks specificity, possibly due to multilineage involvement.
Other MRD techniques, including flow cytometry and NGS, may be more specific.

* Timing of MRD assessment:

» Upon completion of initial induction.

» End of consolidation

» Additional time points should be guided by the regimen used and risk features.

» Serial monitoring frequency may be increased in patients with molecular relapse or persistent low-level disease burden.

» For some techniques, a baseline sample (ie, prior to treatment) is needed to characterize the leukemic clone for subsequent MRD
assessment.

LAL e LAM : DAY



MRD: where??

The cfDNA & ddPCR
With Active Leukemia Without Active Leukemia
(n=10 Samples) (n=7 Samples)
' ® 9/10 ddPCR Positive . 6/7 ddPCR Negative
PB Flow Positive: 1/10 PB Flow Negative: 7/7
PB NGS Positive: 7/9 PB NGS Negative: 7/7

Wang Y, ASH 2025 L AL e LAM DAY
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R/R pts: A GREAT PR

OBLEM

Pts not responder to blina or ino

A)
lﬂﬂ'-h ;
N Median0OS 6-monthOS 1-year OS
65 3.8 months 38% 22%
R
™
=
e
3 50-
B
S
o
t-——
0 12 24 36 48 60 72 84
Time (months)

100
N  MedianOS 1-year OS
. Primary Refractory 32 3.4 months 16%
or CR1 < 1 year
_ -~ CR1 > 1 year 22 9.8 months 36%
§_
©
% P=0.05
3 50-
T
S
(e
LU
0 T v T v T v T v T v T v 1
12 24 36 48 60 72 84

Time (months)

Short NJ, Am J Hematol 2022
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R/R ALL: Economic burden

Costs are related to hospitalization: :
by 3 years, progressed pts are hospitalized 4 times Effective treatments for

more R/R pts are needed

% HEALTHCARE UTILIZATION -(HRU)

3-Year Projected Costs in Adult Patients

$939 705 $1 ,348,240 ; Vel'y high hospitalization rates |
’ +2L: 88% «3L: 73% -4L+73%
5408,536 « Length of stay increases with disease progesson
Higher Cost for « 2L:8.6 days 3L:10.6 days

Relapse

« 4L+11.6 days 4L+.11.6 days

Remission Relapse

Mean Monthly Costs (PPPM) in Relapsed Adults

- Pre-Relapse - Post-Relapse

$95,378 $106,507

lto D, Clinical Therapeutics 2024  Ito D, Clinical Therapeutics 2024 LAL e LAM: DAY



IMMUNOTHERAPIES

INOTUZUMAB

Cell Death

BLINATUMUMAB

Bispecific Antibody
(Anti-CD19 / Anti-CD3)

Leukemic
Cell

Activation & Killing

CAR-T CELL

Att;ci oﬁi .I;eukemic
Cell

adult patients with relapsed or
refractory CD22+ B-ALL

adult patients with relapsed or
refractory CD19+ B-ALL
or
| or [ CR MRD+ (>0.1%)

BREXUCEL.: pts >26y with relapsed or
refractory CD19+ B-ALL
(Il line or after alloSCT)

TISACEL.: pts <25y with relapsed or refractory
CD19+ B-ALL

LAL e LAM: DAY



Reference

Multicenter antibody-
based studies

Kantarjian et al, 2016'%?

Topp et al, 2015""

Kantarjian et al, 201777

Gokbuget et al, 2018

Brown et al, 2021'7°

INO phase 3 (INO-VATE)
Blinatumomab phase 2

Blinatomomab phase 3
(TOWER)

Blinatumomab phase 2
(BLAST)

Blinatumomab COG
AALL1331

ANTIBODIES

Eligibility

>18 years R/R CD22™ ALL

>18 years Ph-neg R/R ALL
CR1 <12 months

>18 years Ph-neg R/R ALL CR1
<12 months

>18 years ALL in HCR MRD 2>
0.1%

1-30 years HR/IR ALL in first
relapse

Patients, N

109
(67% salvage 1)

189
(61% salvage 1)

271
(42% salvage 1)

116
(65% CR1)

105
(all salvage 1)

Median age

(y)

47
36
37

45

Prior
alloHSCT

16%

34%

35%

NR

NR

81%

43%

44%

NR

NR

Molecular
response

63%
35%
36%

80%
complete MRD
response

79%

Bridge to
alloHSCT

40%
40%
14%

67%

73%

oS
estimate
or median

7.7 mo

6.1 months

7.7 months

36.5 months

79%
at 24 months

Gokbuget N, Blood 2024
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CAR-T: efﬂcacy & tOXICItIeS

AN NS e

CD19 Chimeric Antigen Receptor (CAR)-T cells in ALL

\—“—“\—
T N Y O A R,

Grade =3 CRS/ . Sk

Median survival (months) 17 soonth DS pate: 77 20 (16.2—060.4) 23.8 (12.9-NR)

'-.I

Kantarjian H, Am J Hematology 2025 LAL e LAM DAY



CAR-T

Any grade Grade 3/4 Grade 5

Any adverse event 43 (100) 32 (74) 9 (21)
Pyrexia 42 (98) 15 (35) 0 (0)
Hypotension 27 (63) 14 (33) 0 (0)
Anemia 22 (51) 21 (49) 0 (0)
Nausea 17 (40) 0 (0) 0 (0)
Sinus tachycardia 15 (35) 3(7) 0 (0)
Headache 15 (35) 0 (0) 0 (0)
Chills 12 (28) 0 (0) 0 (0)
Platelet count decreased 13 (30) 12 (28) 0 (0)
Hypoxia 13 (30) 8 (19) 0 (0)
Fatigue 13 (30) 0 (0) 0 (0)
Hypokalemia 11 (26) 3(7) 0 (0)
Hypophosphatemia 11 (26) 8 (19) 0 (0)
Neutrophil count 12 (28) 12 (28) 0 (0)

decreased
Tremor 11 (26) 1(2) 0 (0)
White blood cell count 11 (26) 10 (23) 0 (0)

decreased
Confusional state 10 (23) 1(2) 0 (0)
Diarrhea 10 (23) 2 (5) 0 (0)
Hypomagnesemia 10 (23) 0 (0) 0 (0)
Tachycardia 9 (21) 0 (0) 0 (0)
Encephalopathy 9 (21) 3 (7) 0 (0)
Cytokine release 37 (86) 10 (23) 0 (0)

syndrome?®
Neurological events® 25 (58) 8 (19) 1(2)

Minnema MC, Leukemia & Lymphoma 2024 LAL e LAM DAY



CAR-T: ZUMA 3

Primary endpoint: CR/CRi (n=55):2

100

80

60

DoR (%)

40

20

CR/CRi: 71%

(95% CI=57, 82; p<0.0001)3

Duration of response censored at subsequent allo-SCT (n=55)2

mDoR patients with CR or CRi

14.6 months
(95% Cl=9.4, 24.1)

mDoR patients with CRi
8.7 months

mDoR patients with CR

20.0 months
(95% C1=9.6, 24.1)

mFU 38.8 months?

(95% CI=1.0, NE)

0 2 4 6 8§ 10 12 14 16 18 20 22 24 26 28 30

Time (months)

32 34 36 38 40

Median time to first CR/CRi was 1.1 months (IQR 1.0-1.9);

97% of patients achieving CR or CRi were MRD negative3<

Shah BD, Hematol Oncol 2022

LAL e LAM: DAY



CAR-T

UK experience

92 Patients Eligible for Brexu-cel ——* DAY 30 RESPONSE -

®
8

95.1 % inCR | 5.2% MRD Negative

6-Month Outcomes

A 4an s

Post-Allo 1" Relapse  2"dSubsequent Non-SCT Refractory

SCT Relapse <12mo of CR1 Relapse Candidate Disease 73.99 85 59, 5 SR S
65.2% 12% 71.6% 4.4% 10.8% Relapse-Free Survival Overall Survival /0S
e ’ Y
’;‘ <5% Blasts: :ﬁ: >59% Blasts: \ MRD Negative:
@ Median RFS @  Median RFS ‘ Median RFS

‘2001 Months Ak 4.2 Months M Not Reached

Castleton A, ASH 2025 LAL e LAM DAY



CAR-T: ZUMA 3

Baseline characteristics'? Patients treated with brexucabtagene autoleucel (n=55)*
Age, median (range), years 40 (19-84)?

Male, n (%) 33 (60)

ECOG PS of 1, n (%) 39 (71)

Philadelphia chromosome positive, n (%) 15 (27)

CNS-1 disease at baseline, n (%)° 55 (100)

Number of prior therapies, median (range) 2 (1-8)?

23 prior lines of therapy, n (%) 26 (47)

Prior blinatumomab, n (%)

Prior inotuzumab ozogamicin, n (%)

Prior allo-SCT, n (%)

Primary refractory, n (%)

R/R to =2 prior systemic therapy lines, n (%) 43 (78)
First relapse with remission <12 months, n (%) 16 (29)
R/R post allo-SCT,” n (%) 24 (44)
BM blasts at screening, median (range), % 65 (5-100)?

BM blasts at preconditioning after bridging chemotherapy, median (range), %° 59 (0-98)2

Shah BD, Lancet 2021 L AL e LAM: DAY



CAR-T: questio

CAN ANTIBODIES BEFORE CAR-T
HAVE A NEGATIVE IMPACT?

Yo [Bgigff ]—’ 9)

TRANSPLANT ANTIBODIES CAR-T CELL

DOES TRANSPLANT HAVE
A ROLE AFTER CAR-T?

LAL e LAM: DAY



alloSCT after CAR-T

Role of the alloSCT?

Median

z 80
=

i 60
§ 40
& 20

0c 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Time (Months)

Patients (95% CI), mo

Brexu-cel + Subsequent AlloSCT (n=7) | NR (7.6-NE)

100 Brexu-cel Alone (n=24) 26.0 (18.6-NE)
All Patients with CR/CRI (n=31) 26.0 (21.9-NE)

34

Minnema MC, Leukemia & Lymphoma 2024
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alloSCT after CAR-T

Role of the alloSCT in pts in CR/MRD- after CAR-T: never? Before”? After?

NTAI™WUIIU, TTIUILILTIHILT 1ITuvoptLuvc anaryasn

o®e Patients Median follow-up Allo-HCT
l.‘ 234 adults with r/r m 12.4 months 109 patients (46.6%)
Philadelphia-negative B-ALL proceeded to allogeneic
treated with Brexu-cel (2021-2023) hematopoietic cell transplant
DETAILED SURVIVAL BY TRANSPLANT GROUP TIMING OF TRANSPLANT MATTERS
RELAPSE-FREE SURVIVAL (RFS) OVERALL SURVIVAL (05) Post-CAR-T allo-HCT group:
Median RFS: 260 days in Never HCT group; Median 0S: Not reached in any group i='a <3 month 3 thonth
| Not reached in Pre- and Post-CAR HCT groups (p = 0.002) (p=0.13) [E) <3 mowtt o
1 vm RFS: 1-YEAR 0S: 12-month RFS: 12-month RFS:
‘ 79%
. l ._l_l — -
Pre-CAR-T HCT Post-CAR-T HCT Never HCT Pre-CAR-T HCT Post-CAR-T HCT
(n= 125) (n= 65) (n = 44) (n=125) (n 65) (n = 44) Earlier transplant (<3 months) linked
| T ‘ to improved relapse-free survival
> Allo-HCT (pre or post) assocated with superior RFS; 05 similar across groups at 1 year. |

Logan A, ASH 2025 LAL e LAM DAY



CAR-T: ZUMA 3

CAR-T expansion

Peak and AUC CAR T-cell levels by last prior therapy as blinatumomab in Phase 2-treated patients (N=55)

p=0.27
2,000 1
1,000 P
100 1.00 E—— 1.00 -~ Blina-CR
80 0.75 — Blina-No CR S Ara-N
—— No Blina LTy =0 B

Peak number of CAR T cells in blood
(cells/uL)

60 %) T>B
L. 050 g~
L c 050 4
40 (g
50 0.25 0.25 -
0 - _ﬁ_'_'_«scensored + Censored
Yes No No blina ! ! ' I
(=11)  (n=11)  (n=28) 0 20 40 60 80 0 20 40 60 80
- ' Time (months) :
Blina as Tlme (monthS)

last line of therapy

Median peak CAR T-cell expansion trended lower in patients with prior blinatumomab exposure vs. those without;

differences were not statistically significant, potentially due to small sample size

Shah BD, EHA 2022 LAL e LAM : DAY



BLINATUMUMAB as ansolidation

The "QUEST" trial

GRAALL-2014/B-QUEST substudy QUEST Control p
if High-Risk criteria: N=94 N=90
- MRD1 2 10 (or induction failure) = |TFF==F —
. IKZF1del Long-term outcome
- KMT2A-r Sy-CIR (95%Cl) 23% (16-33)  49% (40-60)  0.001
Sy-DFS (95%Cl) 68% (58-76) 42% (31-52) 0.001
5y-0S (95%Cl) 79% (69-86) 60% (49-70) 0.03
Cumulative incidence Overall survival
Disease-free survival of relapse

100 ' 1.004 100 4
= Blinatumomab
80 R 080
2 Blinatumomab o
“
o
< | - ®
A 060 | 70% (95%CI, 60-78) 5 060 a = ; s
© O emotherapy 5
$ 48% (95%C]I, 38-58) 5 @ Chemotherapy
v | NPT 0 ®
v [ . a
o 40 4 - ® §
o ' Chemotherapy s ol
! | L Blinatumomab
020 4 | € o 204
| O
| \
.08 HR 0.48, 95%C1[0.31-0.75], p=0.001 0,604 SHR 0.41, 95%C1[0.25-0.68), p=0.001 sda) HR 0.54, 95%C1[0.32-0.93], p=0.03
l. T 4 . . Y T T T ' w—_ ' 3 T Y T Y
3 4 . B 0 1 2 3 4 5 6 0 1 2 ] 1 5 6
Time(years) Time(years) Time(years)
Number at nsk Number at nsk
CHEMO 90 65 55 4 39 34 29 CHEMO 90 76 68 61 58 48 40
BUN 94 80 70 e £0 30 7 BUN 94 a9 82 76 70 36 10

Incorporation of blinatumomab was associated with a 59% reduction in the incidence of relapse
and a 52% reduction of DFS events

Boissel N, ASH 2025 LAL e LAM DAY



INOTUZUMAB

The “INOVATE" trial

SUPERIOR CLINICAL BRIDGE 10 TRANSPLANT
OUTCOMES witi INO Benefits & Risks
v
Complete Remission 2-Year Survival Rate 100 e . .
(CR/CRi) ,~ ~ S el enntedl | Bl
y ) < 80 T Nofolowup HSCT 50 44 71(56.108) 13154243
73.8% 22.84% ﬁ > p 1 (556, 10. 154, 2
Ie 60 i HR 0.55 (97.5% CI, 0.32, 0.95)
8 P=.0065"
10.0% S 40 4
: S e T
More HSCT: A Main Risk: 2 9.
In0 ~40% Z |
Median 0S: 7.7 vs 6.2 Months SoC ~10% «VOD / 505 o5 : : : : : : : : : : .
PFS: 5.0 vs 1.7 Months + InO: 14% 0 D e = A5 29 20 30 35 4 45 - 50
. Time (months)
e SoC: 2% No. at risk

Follow-up HSCT 71 63 41 32 30 28 18 11 7 1 0
No follow-up HSCT 50 36 18 10 9 6 3 1 0 0 0

259, rRepuction

— IN RISK o DEATH |

Kantarjian H, Cancer 2019 L AL e LAM DAY



INOTUZUMA

The INOVATE trial: CR

Analysis

BMA blasts
<50%
>50%

CD22
>90%
>70-90%
<70%
<90%
Unknown

Baseline peripheral blasts
0
>0-1000
>1000
Missing
Baseline hemoglobin
<10 g/dL
=10 g/dL

Sample size (CR/CRI)

InO

53 (39)

109 (80)

107

—

84)

SoC

48 (22)
113 (27)

93 (33)
18 (5)
18 (6)
36 (11)
33 (6)

74 (34)
44 (8)
41 (8)
3 (=)

85 (19)
77 (31)

CR/CRIi rate, %

InO

73.6
7134

78.5
66.7
60.0
65.7
63.6

87.3
99.5
65.9
100.0

65.9
81.7

SoC

45.8
23.9

39.9
27.8
33.3
30.6
18.2

45.9
18.2
19.9

224
40.3

Favors InO
— Rate
Pt difference, %
.0022 & I 27.8
<.0001 —— 49.5
<.0001 I o I 43.0
.0045 ® I 38.9
2833 @ 26.7
2500 © I 35.2
.0003 I & | 45.5
<.0001 I ® I 41 .4
<.0001 I @ I 41.3
<.0001 | & I 45.9
2500 $¢100.0
<.0001 | ® | 43.5
<.0001 I & I 41 .4
| I I I I I I I
-60 40 -20 20 40 60 80 100

Kantarjian H, Cancer 2019
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The INOVATE trial: CR

INOTUZUMAB

Analysis
All patients

Duration of first remission
<12 months
212 months

Salvage status
Salvage 1
Salvage 2

Age at randomization, years
<35
=255

Cytogenetics
Ph+
Ph—
Complex
Normal with 220 metaphases

Sex
Male
Female

Pre-study transplant
Yes
No

Sample size (CR/CRI)

InO
164 (121)

109 (77)
55 (44)

108 (84)
56 (37)

29 (20)
135 (101)

SoC
162 (50)

107 (32)
55 (18)

107 (32)
55 (18)

103 (29)
59 (21)

27 (15)
135 (35)
22 (4)
34 (10)

102 (26)
60 (24)

32 (10)
130 (40)

CR/CRIi rate, %

InO
73.8

70.6
80.0

/7.8
66.1

75.0
4 B 4

12 F
73.9
714
82.9

4.7
72.6

69.0
74.8

SoC
309

299
32.7

29.9
32.7

28.2
35.6

99.6
25.9
18.2
294

255
40.0

31.3
30.8

pt
<.0001

<.0001
<.0001

<.0001
0002

<0001
<.0001

1075
<.0001
<.0001
<.0001

<.0001
<.0001

0016
<.0001

Favors InO

Rate
difference, %

42.9

40.7
47.3

47.9
33.3

46.8
36.1

72 |
48.0
53.2
53.4

49.2
32.6

37.7
44 .0

Kantarjian H, Cancer 2019
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INOTUZUMAB before CAR-T
A real-world study from Spain, Uk, US

100% 1 cycle, 21% 2 cycles, 4% >3 cycles
(35% brexu, 35% tisa, 30% other) CR Maintained: 68.8% for 6 Months

12-Months after CAR-T infusion

. . @ A’
-
<

| Refract
4605% t()e |I"’Ia0C )

26.2% i
1

CR/CRh/CRI
Pgr;sr:/s:ive 72.5% Survived 62,4%
Disgase Had Not Initiated
Salvage Therapy
Median OS & 57.3%
Alive at
NOt ReaChEd Data Collection

Martinez-Cibrian N, ASH 2025 L AL e LAM DAY



INOTUZUMAB vs BLINATUMUMAB before CAR-T

A real-world study from Cina

22 pts

Peak CAR-Tcopres/pg DNA BLINA

INO: 53400/ug DNA
BLINA: 46700/ug DNA

@day 8

1-Year Overall Survival Comparable INO:80% v Blin:83% (p=0.91)

CRS gr1-2=77%
ICANS gr 1-2 = 23%
No VOD

Liu L, ASH 2025 LAL e LAM: DAY



INO vs BLINA before CAR-T

UK experience

Relapse-Free Survival (RFS) Overall Survival (0S)
Inotuzumab Exposure 10 10
® Any Inotuzumab: p = 0.375 £ 05 £ 05
® |no as Bridging: p = 0.573 g No Prior Blinatumomab 3 LLiLIhdd
& o5 Median RFS: 19.2 months & g5 prior Blina: RFS 14.2m
g (95% (3.9-NR) S
No Impact on 0S E E
“ 9 1 ' ;T)rior Blina: RFS 11.3m 4 ol ' : ' '
0 10 20 20 30 0 10 20 20 30
Months Months
p = 0.046 p=0.042
Worse RFS with Prior Blinatumomab Worse OS with Prior Blinatumomab

Castleton A, ASH 2025 LAL e LAM DAY
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INO vs BLINA
Which one?
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INO vs BLINA in ELDERLY PTS

~

Relapsed Ph-negative ALL
in the elderly

l

Diagnosis and Assessment

- Re-evaluate disease biology
- Reassess CD19/CD22 expression

. Geriatric assessment
Low burden/ High burden
MRDIpCsiive Inotuzumab
Blinatumomab ozogamicin (InO)
2 short course
chemotherapy

for extra-medullar disease
INO better than BLINA

—'[ CART cell therapy J<—

Post-remission strategy

- Consolidation with CART cell
therapy
- Alternatively, consider alloSCT

Bruzzese A, Eur J Hematology 2026

Kantarjian H, Cancer 2024

LAL e LAM : DAY



ANTIBODIES: the MAIC analysis

INOVATE vs TOWER

Table 2. Summary of Indirect Treatment Comparison Results

CR CR: Remission Rate
OR (95%CI)
HSCT Rate
OR (95%:CI)
Event Free Survival
HR (95% CI)
RMST Dufference (95% CI)
RMST Ratio (95% CI)
Overall Survival
Overall HR (95% CI)
0-15 month HR (95% CI)
15+ month HR (95% CI)
RMST Dafference (95% CI)
RMST Rauo (95% CI)

TOWER.,
Blina vs SOC,
ITT

INO-VATE-
ALL
InO vs SOC,
I

ADJUSTED
INO-VATE- INO-VATE-
ALL, ALL
InO vs SOC, InO vs SOC,
MAIC SIC

240 (1.51, 3.80)

6.30(3.89, 10.21) 6.75(3.04, 14.95) 90.38(4.14, 21.25)

1.01 (0.62, 1.63)

325(201,526)  4.15(2.20,7.85) 3.81(2.03 7.18)

0.55(0.43,0.71) | 0.47(0.36, 0.60)
2.10(0.76,3.43) 4.81(3.52,6.11)
1.90(1.18,3.07) 342(2.34549%)
0.71 (0.55,093) | 0.75(0.57,0.99)

0.73 (0.55, 0.96)

0.83 (0.64, 1.07)

1.03 (0.10, 10.23 )

0.33(0.17,0.67)

2.05(0.03,4.07)

1.68 (-0.03, 3.39)

1.25 (0.99, 1.57)

1.19(1.00, 1.42)

0.40(0.28,0.57)
5.70 (3.90,7.49)

4.31(2.47,7.59)

0.68 (0.47,0.97)
0.74 (0.51, 1.08)

0.25 (0.08, 0.79)

2.35(-0.08, 4.78)

1.27(0.99, 1.69)

0.40 (0.28, 0.56)

NA
NA

0.72 (0.50, 1.03)
0.79 (0.55, 1.14)
0.26 (0.11, 0.65)
NA
NA

Indirect Treatment Comparisons

InO vs Blina,
NMA

InO vs Blina,
MAIC

InO vs Blina,
SI1C

2.63 (1.35-5.12)

2.81(1.12, 7.05)

3.01(1.53,999)

3.23 (1.63-6.50)

4.11(1.85,9.12)

3.77(1.71, 8.35)

INO better than BLINA
For ORR and CR
Equal for EFS and OS

0.85 (0.60-1.20) 0.73 (0.47-1.13) | 0.73 (048, 1.11)
2.71 (0.85, 4.537) 3.60(1.37, 5.83) NA
1.80 (0.98, 3.31) 2.27(1.09,4.79) NA
1.06 (0.72, 1.56) 0.96 (0.61, 1.30) | 1.01 (0.65, 1.39)

1.14 (0.78, 1.65)

1.01 (0.64, 1.62)

1.08 (0.69, 1.71)

0.32(0.03, 3.549) 0.24 (0.02,3.17) | 0.25(0.02, 2.99)
-0.37 (-3.02, 2.28) | 0.30(-2.86, 3.46) NA
0.95(0.71, 1.27) 1.02(0.72, 1.43) NA

ITT=Intertionto-Treat (RCTmal popudason); InO= Inonnuad Ozogamicin; Bina= Binatunomab; SOC= Standard intensive chematherapy; NMA=Network Meta-analvsis; MAIC=Matching-
Adjusted Indrect Companison; STC=Sumulated Treatmert Companisory CR=Conrplete remission; CRi= Complete remission with Inconplete Hematolope Recovay; OR=Qdds Ratio; Cl=Confidence
Interval; HR=Hazard Rago; RMST=Restricted Mean Survival Tume; HSCT= Hematopoietic Stem-cell Transplare.

Stellies M, ASH 2017
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BLINA, INO & ICER

BLINA INO
™

£33,749 -£37,497 per QALY | g%
US Payer Perspective Canadian Perspective - ™

v Standard of Care

+ 2.47 Life-Years +1.24 Life-Years

ICER: $118,659 per QALY +1.00 QALYs

Cost-Effective ICER: $Can 68,185 per QALY
vs Chemothera .
£ Cost-Effective vs COST-EFFECTIVE
Standard of Care - v
——— Recommended for End-of-Life Use ————
Eagar S, PharmacoEconomics & Outcomes 2020 Cox E, PharmacoEconomics 2019
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5. THE FUTURE
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THE FUTURE LANDSCAPE

BETTER | LINE!

Menin inhibitors in KMTZ2Ar

R

0 Overall Survival (61 patients)

-

W 207

3

AA

*
Median
15 months

J

o 23

Il CAR-T

a0

0 ‘F

-

e Relapse-Free Survival (40 patients in CR)

¥
Median

9.4 months

Patient Population Responses After 1 Cycle

M

93 B-ALL Patients

Median Age: 57 Years
Ph+ ALL: 24.7%

R/R Patients (n-81)

80.2% 77.8%

MRD Negative

CR Rate
S5 R

vs INO > Other Combos

J

L

83.2%

R/R Patients

Ph-: 87.2%

Ph+: 69.4%

34

4

G3-4 Cytopenias VOD

22%

Other G1-2 AEs

+Veno-Occlusive Disease

Cox E, PharmacoEconomics 2019 Yan Y, ASH 2025: Issa GC, JCO 2024

combinations
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6. TAKE HOME MESSAGES
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THEN...

. - - .

v' The ALL-PH’- continues to be a “hard” disease...

v The diagnosis is more complex, and the MRD still need a complete harmonization...

v ALL presents with high costs, prolonged hospitalization and need of many lines of treatments...

v The role of the antibodies is fundamental, especially as bridge to transplant or CAR-T...

v" Blina and Ino have got also different indications...

v ICER shows that antibodies are “cost-effective”...

v Several unmet clinical needs remain: the treatment of elderly pts, the “very high” and TP53
mutated forms...

v' The combination of antibodies in | line or with other drugs (venetoclax) in R/R pts, further target

therapies (anti-FLT3) or new CAR-T (anti-CD22) will soon represent the new landscape...
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