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Milestones in the treatment of Ph+
ALL

UKALLXII/E2993
Superiority of alloHCT
over
imatinib/chemotherapy

Intensive
approaches

UKALLXII/E2993
Superiority of alloHCT
over chemotherapy

SWOG 0805
Superiority of alloHCT over

pre-TKI dasatinib/chemotherapy
Sntinl Ponatinib +
Yo Dasatinib/Nilotinib +
Imatinib + 40
Chemotherapy:¢  Chemotherapy'®®} Chemotherapy®™-" Comnoeeney

“+

Low-intensity : »
appfoms LALO201-B LAL]-’ZPS LAL1811
Imatinib + Dasatinib + Ponatinib +
prednisone prednisone prednisone
D-ALBA  MDACC
SWOG 1318 Ponatinib,
Dasatinib, blinatumumab

blinatumumab
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First and second generation TKI

{

Superiority of alloHSCT over TKI+ chemo
Similar outcomes after AlloHSCT with imatinib and dasatinib
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US Intergroup study of chemotherapy+Dasatinib and

alloHSCT in Ph+ ALL

N=94
Median age 44 y (20-60)

Landmark comparison,
non randomized !

Ravandi F et al, Blood Adv 2016
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Overall survival after protcool transplant
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Similar outcomes after alloHSCT according to Imatinib
or Dasatinib before transplant: EBMT data
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Giebel S et al, Transplant Cell Ther 2024
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Nilotinib+chemotherapy: better RFS for pts
who proceeded to alloHSCT

Interphase (max2)
Intensification

Maintenance

Evaluable patients

NILOTINIB 800, 6MP, MTX
HSCT : ALLO/AUTO

IMATINIB 600

Primary end point

N = 155
n=77 n=178
AraC arm /\ No AraC arm
Cycle 1: induction NILOTINIB 800, VCR, DEX
MRD1
NILOTINIB 800 NILOTINIB 800
Cycle 2 HD-MTX HD-MTX
HD AraC
MRD2
Cycle 3 NILOTINIB 800, VCR, DEX
MRD3
NILOTINIB 800 NILOTINIB 800
Cycle 4 HD-MTX HD-MTX
HD AraC
MRD4

Non randomized
comparison

MRD4 : noninferiority
(MMR: 71.1% in arm A and 77.2% in arm B)

Better RFS in allogeneic stem cell transplantation patients

SCT 79.4% (95% CI, 71.5-88.1)

UTO 57.2% (95% CI, 43.7-74.9)

NO SCT

32.0% (95% C1,17.4.58.9)

— no graft

— autograft
) — allograft
0 12 24 36 48 60 72
N at risk
156 10 8 7 3 2 0

0 33 27 24 15 6 0

Median age (IQR): 47.1 y (38.8-53.8)
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ARE STILL MISSING

N\

ldentification of prognostic factors in
Ph+ ALL

\

. Availability of more effective drugs

[

Improvement of biological
knowledges
/
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CMR at 3 months: the best
prognostic factor in Ph+ ALL

100 - N (%) Median RFS 4-year RFS rate N (%) Median OS 4-year OS rate
. CMR  51(60) 125.7 mos 63% 100 - —— CMR 51 (60) 126.5 mos 66%
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Short NJ et al, Blood 2016
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Ponatinib+low intensity chemotherapy is superior to —
Imatinib+low intensity chemotherapy: phase Ill PhALLCON trial q 1‘

APPROVED
Primary endpoint: MRD-negative MRD-negativity (MR4) at end of induction,
(MR4) CR at end of induction regardless of CR assessment
100 4 Relative risk, 100 - Relative risk,
£ 90 - 2.06 (95% Cl: 1.19-3.56) Q 1.94 (95% CI: 1.19-3.17)
-~ P=0.0021 < 90 - P=0.0017
o 80 - 2
O £ 50 _
© 70 - 2
-E © 70 o
© 60 A b ‘
g 50 T %07
c - o
1 50 -
o, 34.4 £ 41.6
s 20 - 40 -
k> 16.7 S 30- 20.5
> 20 - —
Q2 S 20 -
S 10 - <
< 10 -
0- . - 0 -
Ponatinib Imatinib Ponatinib Imatinib
(n=154) (n=78) (n=154) (n=78)

Jabbour E et al, JAMA 2024
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The type of TKI we use matters

________________________[CMR@3months

Dasatinib+steroids (Chiaretti S et al, 19.3%
Haematologica 2021)

Ponatinib+steroids (Martinelli G et al, 47.7%
Blood Adv 2021)

[ TKl+steroids (+/-low chemo) ]

_________________________[CMR@3months

Hypercvad+Dasatinib (Ravandi Fetal, 33%
[ TKI+chemotherapy ] Blood 2010)

Hypercvad+Ponatinib (Jabbour Eetal, 64%
Lancet Haematol 2018)
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In patients achieving MMolR outcome is similar after
autologous and allogeneic transplantation

RELAPSE FREE SURVIVAL OVERALL SURVIVAL
C . D
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‘&08 .ad i Allo SCT
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< : 0 r— & . 5
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Allogeneic transplantation does not improve outcome
once a 3-month CMR is achieved

NRM 23% in alloSCT pts

B
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- -y PFS
NAi(S:I:T (1;; 5 Not reached 77:A, ] P= 927 = ASCT 17 5 Notreached 77% ] P= 815
ood TN° 18 Notreached 74% 00 =NOASCT 63 21 Notreached 69% o
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0 36 72 108 144 180 0 36 72 108 144 180
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Sasaki K et al, Cancer 2021
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No benefit of alloHSCT in pts with Ph+ ALL who achieve
CMR from day 90: retrospective study (n=230)

Patients: 230, from 5 US transplant centers
Criteria:

Age> 18y, Dx: 2001-2018

Persistent CMR from d90 (RQ PCR BCR::ABL< 10™)
Cohorts

AlloHSCT (n=98), Non HSCT (n=132)

 AlloHSCT in CR1 does not improve survival for patients
achieving a deep molecular remission

 AlloHSCT in CR1: lower incidence of relapse but increased
treatment-related mortality

A. overall survival (OS) C- Relapse

D. non-relapse mortality (NRM) E. GvHD & relapse-free survival (GRFS
o
o 29 @ . °.
HR=0.78, p=0.26 “ o il ot - HR=2 29, p=0 06
31 SCT . . B2 \., weisen
024 . : .. -
© | - . “ 1 67 “ . S © | S -
s © Yee - z « |12 89 “ 2 wd I - o g: f-. y 5 © SC:I___ ‘NQ SCT
£ 3 ©°7 - - - , - e
£ NO SCT [ NO SCT. - - -- : SCT ~ g;
o - - ~N
i =]
2 S o8 16 63 48 20 A o] SCT _/";'-.'- - ol 3 27 20 12 A
132 100 0 - 78 o - v v ' . © = m 132 a9 55 » %8
o ] 1 L | g
° % 2 4 f 8 ¢ : 1 ° o 0 2 4 5 R
Years post diagnosis Yoars post diagnosis Years post diagnoss

Ghobaldi A et al, Blood 2022
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2nd or 3rd generation TKI + Blinatumomab

|

Role of allo HSCT?
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Dasatinib+ Blinatumomab:

role of HSCT

DFS
A
100%
HSCT
BTN . A

75% 1
& — -~ Y‘Hr +++
E NO HSCT i

50% 2
& ‘ g
= 3

25%1 p=0238

== No graft/censor at graft
Survival after graft
0% - - - v v
0 12 24 36 48 60 72
Months from EOlftrans plant
- | 02 n 20 22 16 3 0
24 19 7 14 5 0 0
0 12 24 36 48 80 72

24 pts transplanted in CR1, 29 non transplanted
Transplanted group enriched in MRD+ patients
Transplant-related mortality: 12%
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100% 1

75% 1

0%

NO HSCT

p=0.64
== No graft‘censor at graft
Survival after graft
12 24 36 60 72
Months
6 41 9 24 2 4 0
24 20 18 15 6 0 0
12 24 36 48 80 72

Foa R et al. J Clin Oncol. 2024 ;42(8):881-885.
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Ponatinib+ Blinatumomab in Ph+ ALL

76 pts Rx with simultaneous ponatinib 30-15mg/D and blinatumomab x 5 courses. 12-15 ITs
Only 2 pts had SCT(3%)
Median F/U 24 months. 3-yr EFS 80%, OS 89%

7 relapses (all p190): 4 CNS, 1 CRLF2+ (Ph-), 2 systemic. 3-yr cumulative relapse 15%; 5/7 high WBC

1001
Parameter %
1 o riniintl 1 1 1L 11 1 1 J
L LIl LL LLLILL] 1 1 L1l 1 1 ]

S
= 75-
CR-CRi 98 g
% CMR 80 =
.8 50+
. £ Total Events 2-year 3-year
% NGS-MRD negatlve 99 ; - Overall Survival 76 5 93% 89%
§ -1 Relapse Free Survival 76 10 83% 80%
% 3-yr OS 89 £ 25

T T T T T 1
0 12 24 36 48 60 72
Time (months)

Kantarjian H et al, JCO 2024
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Ongoing GIMEMA 2820 clinical trial:

alloSCT not for all

Experimental arm: upon
2 cycles of
blinatumomab

MRD +
+/-
ABL1 mutation

PNQby q-RTPCR +
additional genomic lesions”

PNQby g-RT PCR

no additional genomic lesions*

Allo-SCT?®

CMR

Blinatumomab + ponatinib
(3 additional cycles)

Strictly monitor MRD

no Allo-SCT

NEV TARGETS
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3 GIMEMA

Gruppo Italiano Malattie
EMatologiche dell’Adulto

21-23 OTTOBRE 2024
ANCONA, EGO HOTEL

HEMATOLOGY 2(74:

...AND LIMITED BUDGET...



GMALL EVOLVE trial

c3 c4

sinal | [] [p I [Binam [reinenance’,
................................................................................................ Observation

Observation ,

>

>

Lang F et al, Oncol Res Treat 2024
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GRAAPH 2022: Ph Pos BCP-ALL

TPS

Maintenance

MRDTPL MRDTPZ MRDTP3 24 months

BCR-ABL2 BCR-AM SCR-ABLL
lg-TCR Ig-TCR TR

L---- w

Cycle 2 Cycle 3

day 29-56 day 57-84
-

Prephase :
day-7to-1 L\ ,'I 15mg
—— . CMR
Steroid
SIMTXIT Q Cyce 4 Cycle 5
: S day 85113 day 113341
S
Ponatinib

BLINA 2 ID-MTX
HD-ARAC

Primary endpoint (R2): OS
Secondary endpoints: EFS, hem. response, MRD, safety,
relapse, NRM, RFS, PROs, QoL, cost effectiveness, cost utility

Sensitivity analyses: OS and EFS censoring at subsequent
therapy initiation o Reintroduction VCR -prednisone

15mg
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Ph+ ALL is not genetically homogeneous

!

MRD and genetics as decision tools

lgH/TCR
BCR::ABL
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MRD discrepancies (BCR::ABL vs IgH/TCR)

identifies two patients subgroups
D

MRD status

(IR AN e W I 1) | Bl Concordant
(IAAMAMAAMAAMARTARAMANMAUMNMARMARWANT AN ON TNUNE [NODN A [ ] I
(IR AR IUASUARANND i (1 W LIl I
IR (MU A AmRTIRTIRINNINAHTE T N LI Qlll  Trenscrict

Minor
LI TR T TR ] TR i
Ph+ ALL
[T AN

II‘ IIIIIIIII classification

. Lymphoblast-only
Multilineage
. Not evaluable

classificatio

Lymphoblast-only Multilineage
myetoid ces [[{NIHRRNINN

T Cells “l

L[]
Mature B Cells IIIIII IIIIIIII
Transcript IIIIIIIIIIIIIIIIIIIH

MRD Status

NS <TANM0000ON =M 00O FLO—HOWON
SONNI\ NMMOMOLOM S —FINLO
OO NNNN TN OO ——NO—

B I e T e

aoonNNQ00QNQA0NAQ00NQNQN0Q0Q0Q
OOOOVOVOVLVVVVOOVOLVUOYO

BCR::ABL1 detection Transcript MRD status

W Positive Minor [l Concordant
Negative Major Discordant

B Undetermined K|m R et al’ JCO 2024
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lgH/TCR positivity at TP2 and high WBC predict poor DFS

~

Univariable Multivariable®
Characteristic No. HR (95% CI) P HR (95% ClI) P
Age® 259 0.99 (0.98 to 1.02) 70 0.99 (0.97 to 1.03) 84
Log (WBC)® 259 1.23 (1.05 to 1.44) .01 — -
WBC =230 X 10°%/L 259 1.84 (1.17 to 2.89) .008 2.95 (1.44 to 6.03) .003
CNS involvement 248 1.16 (0.89 to 1.50) 27 1.17 (0.92 to 1.49) 21
m- v M-BCR breakpoint 259 1.05 (0.64 to 1.72) 84 1.69 (0.79 to 3.57) A7
Favorable prednisone response 259 0.90 (0.75 to 1.09) 28 1.02 (0.50 to 2.05) 97
Multilineage v lymphoblast-only? 228 0.83 (0.49 to 1.41) .50 0.77 (0.40 to 1.50) 44
#IG/TR MRD2 >0.01% 193 2.49 (1.40;4.40) .002 2.58 (1.34 to 4.96) .004
Experimental no-cytarabine arm 259 1.59 (1.00;2.51) .049 1.61 (0.86 to 3.02) 14

NEV TARGETS
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/

Kim R et al, JCO 2024
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...and identify 2 patients subgroups

1.00 - 1.00 - SR
0.80 - 0.80 - HR
oy 060 0.60 -
(Jp)
= o
0.40 - 0.40 -
0.20 - 0.20 -
— SR — SR
— HR P < .001 — HR P=.008
0.00 L 1 1 1 1 1 I 1 0-00 L I 1 1 1 I 1 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time (years) Time (years)
Number at risk Number at risk
—_ 91 79 b4 41 28 14 1 —_ 91 83 61 42 30 19 1
— 126 91 64 39 32 15 4 — 126 112 79 54 44 21 5

Kim R et al, JCO 2024
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In HR patients HSCT is beneficial

C D
1.00 | 1.00 | ) SR HSCT
-------- SR no HSCT e _SR no HSCT
0.80 - 0804 w00 oo
N 0.60 - HR HSCT
% HR HSCT »
o o
0.40 - 0.40 -
— SR/alloHSCT- 7, — SR/alloHSCT- 7 p_ 40 HR no HSCT
0.20 4 -- SR/alloHSCT 20 1 -- SR/alloHSCT
— HR/ZII?)HSCTT] P< 001 H R n O H SCT 0.20 — HR/:II?)HSCTT Pe 001
-- HR/alloHSCT+ -- HR/alloHSCT+
0.00 A : . : ' . : ] 0.00 - ] . . | l ] '
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time (years) Time (years)
Number at risk Number at risk
— 91 29 17 12 9 3 1 — 91 34 22 13 1 4 1
-- 0 50 37 29 19 11 0 -- 0 49 39 29 19 15 0
— 126 24 12 8 7 2 0 — 126 38 22 16 14 4 0
-- 0 67 52 31 25 13 4 -- 0 74 57 38 30 17 5

HR: Ig/TCR MRD >0.01% and/or WBC >30 x10°/L, 58% of pts
SR: remaining

Kim R et al, JCO 2024
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MRD in Ph+ ALL: NGS?

Adults with Ph+ ALL
undergoing frontline therapy

Comparison of MRD assessment by RT-PCR for BCR::ABL1
and next-generation sequencing for IG/TR (sensitivity 10°)

(n=44 in retrospective cohort)
(n=74 in validation cohort)

NGS MRD in first 6 months of
treatment is prognostic for RFS and OS

100+
P value = 0.08
504

1 == MRD"® byNGSat10® 16 5 68%

Discordance between MRD assessment
by PCR and NGS is relatively common

RT-PCR for BCR::ABL1 is not prognostic in
patients who achieve NGS MRD negativity

LU L1 l L ]

504

Concordant
MRD assessment
by PCR and NGS

Pvalue=0.84

Relapse-free survival (%)
Relapse-free survival (%)

== PCRP%*and NGS"*€at 10° 20 84%
1 == MRD"*byNGSat10® 7 4 42%

== PCR"*€and NGS"*¢at 10° 22 73%

c T L] L) L] L) L] L) I L)

0 12 24 36 48 60 72 84 9% 108
Time (months)

L L) L) L L) L) L L) L) L) L]
0 12 24 36 48 60 72 84 96 108 120 132
Time (months)

Short N et al, Am J Hematol 2023
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Ph+ ALL is not genetically homogeneous

MRD and(g

lgH/TCR
BCR-ABL

as decision tools
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Prognostic role of IKZF1plus

HYPERCVAD+PONATINIB

IKZF1oel NO IKZF1

8

IKZF1Plus

95% Cl
Non-IKZF1 deletion  96% (74 -99%)
IKZF1 deletion alone 100% (NA - NA%)
IKZF1 Pes 62% (36 -80%)

Log-rank, P = 0.007

0 20 40 60 80 100

Time (months)
Number at risk

- 24 22 20 14
- 7 7 7 5
- 19 13 9 <

Overall survival (%)
8 & 8 8

.

o
| &

aN 0
-OonN

Sasaki Y et al, Leukemia 2022

DASATINIB+BLINATUMOMAB

— No IKZF1 — IKZF1 alone — |[KZF1plus

A Disease-free Survival
100

Patients Who Were Alive
without Disease (%)
w
o
1

P-0.03

0 | I I
0 6 12 18

Months since Complete Hematologic Response (Day 85)

No. at Risk

No IKZF1 21 20 13 5
IKZF1 alone 13 12 6 1
IKZF1Plus 11 7 6 5

What about
Ponatinib+
Blinatumomab?

Foa R et al, NEJM 2020

NEW TARGETS

21-23 OTTOBRE 2024

HEMATOLOGY 2(;

. NEV BULLETS
/o OLDTOOLS

...AND LIMITED BUDGET...

ANCONA, EGO HOTEL




NCCN ALL Guidelines v.2 2024

CYTOGENETIC AND MOLECULAR PROGNOSTIC RISK STRATIFICATION FOR B-ALLP

RISK GROUPS CYTOGENETIC AND MOLECULAR ALTERATIONS

» 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)(q23;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)

Standard risk

« Hypodiploidy"™ (<44 chromosomes)

* TP53 mutation

* KMT2A rearranged (i[4;11] or others)

* IgH rearranged”

* HLF rearranged

» ZNF384 rearranged

* MEF2D rearranged

* MYC rearranged

Poor risk * BCR::ABL 1-like (Philadelphia chromosome [Ph]-like) ALL

» JAK-STAT (CRLF2r,° EPORr, JAK1/2/3r, TYKZ2r, mutations of SH2B3, IL7R, JAK1/2/3)
» ABL class (rearrangements of ABL1, ABL2, PDGFRA, PDGFRB, FGFR)
» Other (NTRKr, FLT3r, LYNr, PTK2Br)

» PAX5alt _
- « 1(9:22)(q34:q11.2): BCR::ABL1i with IKZF1 plusk and/or antecedent CML
* Intrachromosomal amplification of chromosome 21 (IAMP21)

« Alterations of IKZF1%P.9

» Complex karyotype (5 or more chromosomal abnormalities)
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Two transcriptomic clusters with distinct
genomic patterns can be identified

Genomics
IKZF1
Transcriptomics homozygous
Ph* ALL deletion
> %o e
TP CDKN2A/PAX5
. .“0 ° deletions
° [ 30
o ° g.‘" .
8 — 8 —» =
>
o
A ¥ ) '.0.380
A8 o0
2y MOVOX
1(9:22)(q34;911) o ¢
UMAP 1 HBS1L deletion
Multilineage cluster
‘ Lymphoblasts @ Myeloid cells @ B cells ' T cells * BCR::ABL1 fusion

Bastian L et al, Blood 2024
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IKZF1 cluster patients have a bad outcome
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§ P=.53 § P=.03
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Time in years Time in years

Bastian L et al, Blood 2024
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Flow-chart

Ph+ ALL
Front-line therapy (chemo + TKI based or
immunotherapy based)*

chemo-free, TKI +

MRD at 3 months

/\

MRD negative

MRD positive

High genetics risk [ Remaining | Change TKl and add
(e.g IXZF17#) immunotherapy**
Allo-HSCT | Continue treatment Allo-HSCT/CAR T

£TKI maintenance

21Xl maintenance

*Depending on clinical trial; ** if not administered before

NEW TARGETS

Ribera J et al,
Cancers 2022
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TFR in Ph+ ALL?

= 14 pts with Ph+ ALL in CR1 and DMR stopped TKI

= Median duration of therapy was 60 months (31-125), median DMR 46 months (2-122) prior TKI
discontinuation

= Median follow up 51 months after discontinuation, 11 pts (79%)remained in TFR, 3 pts (21%) had a
molecular relapse

= All the 3 patients resumed TKI and achieved a DMR
= None of the 8 pts with a DMR>4 years relapsed

= A clinical trial is required!

Samra B et al, Acta Haematol 2021
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Take home messages @5’

v" Historically, alloHSCT has been mandatory for all young and fit patients with Ph+ ALL in CR and,
outside clinical trials it’s still recommended

v The introduction of innovative therapeutic approaches (2nd/3rd generation TKI + immunotherapy) is
showing improved results at the long run, and a large proportion of these patients have not been
transplanted

v Therefore, trying to identify which Ph+ ALL subtypes could benefit from a transplant-free approach, is
becoming more and more relevant

v’ Patients achieving a CMR at three months seem to be the most suitable candidates for a transplant-
free treatment

v" MRD monitoring (BCR::ABL and IgH/TCR, at least within clinical trials) and the integration with
genomic data should be performed to decide which patients need to be allocated to SCT and which
ones don’t
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Thank you!
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