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The records of Ph+ ALL

* Highest incidence in adults
* First recognised recurrent chromosomal abnormality:

* Pathogenetic BCR-ABL1 4,1, fusion gene

in 22g- chromosome, with abnormal 60
tyrosine kinase expression
* Actionable pathogenetic mechanism g%
(TKls), immunotherapy effective 3
©
@)

20
* No longer very high-risk

* ‘Curable’ without chemo/SCT? 0

Chiaretti S, et al. Haematologica 2013;98:1702-10.
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N=5202 ALL patients (AIEOP/GIMEMA)
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Evolution

No targeted therapy* Targeted therapy? Dual targeted therapy?
(1G TKI) (2G TKI/blinatumomab)*
Chemo/FEW transplants Chemo/transplants NO chemo”/FEWER transplants
Group 4
Ph+ ALL: 5-Y OS oo M+ (n=59) 100~ o
0.15 (1991-99; N=51) — IM-(n=35) 3 959%
0.38 @ 2y (2000-2; N=23) 0,75 — é’ 75
s i
jval > 5050 = L
2-year surv % 8 55% Imatinib/cHT _;8
g &0.25 _ Pre-imatinib g 254
P=0.009 a
0 | | I I | 0 . . . .
0 5 4 6 8 10 0 6 12 18 24
Time (Years) Months
_ #except IT CNS prophylaxis
1. Bassan R, et al. Hematology J 2000;1:226-34 (plus data on file: NILG database);
2. Bassan R, et al. J Clin Oncol 2010;28:3644-52;
3.FoaR, etal. N Engl J Med 2020;383:1613-23. *Blinatumomab and current 2G TKI are not not licensed for first-line use, nor in combination.
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Ponatinib strikes out

* 30 elderly/unfit adult patients (median age 66; range * 30 adult patients (median age 50; range 20-59) * 76 adult patients (median age 47; range 39-61)
26-85) * Moderate-intensity chemotherapy * Intensive chemotherapy

* No chemotherapy / No allogeneic HSCT * Allogeneic HSCT (n=28/30) * Allogeneic HSCT optional (n=15)

* Ponatinib 45/30 mg/day * Ponatinib 30 mg/day * Ponatinib 45/30/15 mg/day

CR 95% CR 100% CR 100%
CMR 82% CMR 68% CMR 83%

A
s i - FHEE 10-
0.9 = Ponatinib 45 mg
‘E 054 + Censored
g 0.7 0.8 kst
g 0.6+ =
g 057 30-month EFS: 91% T o
? 04 g | H
3 ol £ os (95% CI: 79%, 100%) 2
= Evaluable patients, n 44 = 2
3 02+ Events,n (%) 34(77.3) 2 5~
04 Censored,n (%) 10(22.7) o —_— 5
Median EFS (menths) (95% CI) 14.31(9.30, 22.31) 2 0.4
T T T T T T T T T T T T 1 w o
0 5 10 15 20 25 30 35 40 45 50 55 60 65 20
Time to event (months)
Number of patients at risk
Ponatinib 45 mg 44 38 29 20 17 1“ 12 12 7 € 3 1 1 0 0.2 112 2|4 3|6 4‘8 60 7[2 8|4
B
0 S Numberat risk 76 55 40 20 7 7 4 0
. ::- T Eonotnl 45 mo 0.0 (number censored) (0) (10) @1 @8 @ (40) (52) (55
3 0i7_ 0 10 20 30 40 100
g 06 Months after diagnosis no a"oHSCT
§ o5 [‘ L»—‘
14 80—
3 04
§ 034 Evaluable patients, n 44 ; H=EE
02 Events. () 20459 3 6o alloHSCT
0.1 Censored, n (%) 5 [¢ ) . . . . ;
Meden OS (months) (5% Cl) __ NE (25,82, NE) 1. Martinelli G, et al. Blood Adv 2021 (in press); 2. Ribera JM, et al. z
T T T T T T T T T T T . 1 @
0 5 10 15 20 25 30 35 40 45 50 55 60 65 <
e o event (tmenthe ASH 2020; Abstract 984; 3. Jabbour E, et al. Lancet Haematol g
Number of patients at risk C.
Ponatinib 45 mg 44 41 39 36 32 30 % 2 15 13 5 2 2 0 2018,5-e618_27-
. . . . 20
CR, complete remission; CMR, complete molecular remission
? ’ 4
- . " - - HR0-54 (95% C10-13-2-17), p=0-32
T T T T
12 24 36 48

ANNI DI EMATOLOGIA ATREVISO | &, EVISO |- 18:20 NOVEMBRE 2021 e



«Chemo-free» dual targeted therapy

MDACC: ponatinib/blinatumomab?-2 GIMEMA 2116: dasatinib/blinatumomab34

Induction phase Consolidation phase: C2-C4 | Steroid pre-treatment |

v
30 mg 15 mg in CMR
l—| Response evaluation (d85+)
v

| CHR + CMR | | CHR but no CMR | [ NoCHR |
II 4 weeks 2 weeks II 4 weeks 2 weeks ; ; v

Blinatumomab 28 g for 2 cycles (maximum 5 cycles)

Maintenance phase PRIMARY STUDY ENDPOINT CMR evaluation
15 mg for 5 years
| Dasatinib 6 months maintenance |

Blinatumomab N 19
CR 100%
m T MTX, Ara-C CMR 87% N 63
= Ponatinib 30 mg 1-year OS 100% CR 98%
1-year EFS 100% CMR 73—-89%
"= Ponatinib 15 mg None to allogeneic HSCT 2-year OS 88%
2-year DFS 80%
1. E Jabbour, personal communication (courtesy of P. Rousselot); 2. Short N, et al. EHA 2021; Abstract S114; 29 to allogeneic HSCT (46%)

3. Foa R, etal. N EnglJ Med 2020;1613-23; 4. Chiaretti S, et al. EH
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GIMEMA trials update

100% 1
M from
75% - 2116 dasatinib/blinatumomab* (Phase 2)!
(%] o . o, . o/ Q70
2 e 3-year: 71% (Cl: 58%—87%) ( to
25% 2820 ponatinib/blinatumomab* (Phase 3)2
i vs chemo/imatinib?
0 12 24 36 48 60 Bew—— 8 ey
Age 218 years
(ponatinib 30 and Ponatinib 45 mg//
day for the !
100% 1 de-intensified chemo >65 years) 1865yrs | (first 22 days, then 30 mg/day| P nayumomab (+ ponatinib):
y r until day 70 2 cycles mandatory*
oL 4
1% R Exp. 1 BM evaluation: BM: primary
'if arm ‘ end of induction lemlpoht
a 50% A 78% (Cl: 64%—96%)
>65yrs pmﬂnlb”nnldlvmﬁldlv’ Blinatumomab (+ ponatinib): 2
2% p=0018 - » ' ; i
| ~+ CMR/PNQ ~ No CMR RO L Seal L R L
0% - . _ ' I I 0 I 218yrs prephase 2:1 l ::n:dmndum ::n‘ '::minary
0 12 24 36 48 60 i v
CHT + Imatinib = D :
‘ AR (Bcyclesuntilday 70) imatinb i s { ki \
100%1 | !
+ Hﬂ" 3-year: 79% (Cl: 62%—100%) # nochn s I
75% L S | | control | :M:MM ::::nﬂ or ponatinib)
» 55% (Cl: 24%—100%) arm induction M
= %1 & b Y Mild CHT + Imatinib ca
o 0% | \ >65yrs (3cyclesuntilday70) imatinls
2%5% 1 41% (Cl: 19%-89%) Figure 1. Overall scheme of the trial. Sample size: 236.
p=0.052
+ nolKZF1 ~ IKZF1 alone ~+ IKZF1 plus *Blinatumomab is not licensed for first-line use, nor in combination with TKls.

L) - , , , . ; 1. Chiaretti S, et al. EHA 2021; Abstract S112; 2. Courtesy of S. Chiaretti, https://clinicaltrials.gov/ct2/sh

ow/NCT04722848.

/"‘_“ = e
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EWALL 3-arm trial

Study design (Year 1)

Age 255 years
) Maintenance (continued in Year 2) o
Induction Cons.| Cons.ll Cons.lll Cons.IV Cons.V Cons.VI ! el
VCR/DEXA IDMTX HDAC IDMTX HDAC IDMTX HDAC 6-MP/MTX }
VCR/DEX VCR/DEX VCR/DEX
mm jy ;3 . 3 ;0 ) J J
Arm1 —+ —+ —+ —+ —+ —+ —+
Ponatinib 30 mg QD 6-MP/MTX cont. year 2
A A A A A A A
ama TR I I I
_ * * * * * * * * *
Dx —»R X X r X >4 > d >4 > d
* Imatinib 800 mg Imatinib 600 mg QD 6-MP/MTX cont. year 2
+ Prephase AAA A A A A
Induction$ Cons.| Cons.ll Cons.lll Cons.IV
Arm 3 24 X X * X
Ponatinib 30 mg QD 6-MP/MTX cont. year 2
SBlinatumomab induction to start: A A A A A A
Day 8 (+ 1 week) N N L L I U I U
Week 1 at lower dose (9 pg) 1 3 5 7 910 12 14 17 19 21 24 26 28 30 32 34 36 38 41 43 48 5152
weeks ~mo 8 ~mo 10 ~mo 12
* PB: BCR-ABL1/AB1 (RT-PCR) TKD mutation testing B Intrathecal MTX Version 5,25.06.2017
—~ BM: BCR-ABL1/AB1 (RT-PCR) and Ig gene rearrangement (PCR) if BCR-ABL1 positive A Intrathecal triple therapy
Blinatumomab is not licensed for first-line use, nor in combination with TKIs. BLINA, blinatumomab;

Courtesy of O. Ottmann (EudraCT ref: 2018-003350-25).

EWALL, European Working Group on Adult ALL (ELN WP 6).
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What about Ph- B-ALL ?

Ph—- B-ALL, age 18-65 Y

0OS:
median 3.8y (47% @ 5-y)?!
median N/R (64.9% @ 3-y)?2

* Risk of failure: 35-50%
* Higher risk: > 55 years,
MRD,,13, Ph-like?

!Bassan R et al, Blood Cancer J 2020; ?Bassan R et al, He
_—
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maSphere (EHA abstr # 919) 2018; 3Goekbuget N et al, Hematology 2019;

Same as N10/07 but:

* J|essintensive chemo >55Y
*  Peg-ASP introduced

“Chiaretti S et al, Haematologica 2020




The new public enemy no. 1

Ph-like or BCR/ABL1-like

molecular diagnostic algorithm

CRLF2 expressio

Fusion genes

RAS mutations

Deletions

n [l Hien [l tow

JAK/STAT mutations ] Clonal [T Subclonal

BCR/ABL1-like Non-BCR/ABL1-like

I T T T AT \ H HHHH\

l
2 =~ I

[l Clonal [0 subclonal

Af"l [

W Deleted Iz

8761
B ixze1+ coxnzazas

and/or PAXS 11

O Not available

96 ‘B-other’ ALL evaluable
28 Ph-like (29.1%)

Chiaretti S et al, Br J Haematol 2018;
Chiaretti S et al, Haematologica 2021
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Event-free survival Disease-free survival

100 AR
. - Non-BCR/ABL1-like ALL (n=54)
X A Non-BCR/ABL1-like ALL (n=60) X
9 2
g . L e =R O ‘T BCR/ABL1-like ALL (n=20) _______
Q0
o o - (o]
b |—| BCR/ABL1-like ALL (n=28) 2
257 25
p=0.005 p=0.062
0 T T T | 0 T T T 1
g 2 Months % i 0 2 Months % “

Complete remission (%) 75 (P .07)

MRD <10* @ w10 (%) 81.6 47.1 (P .009)




Blinatumomab again in Ph- ALL

Early (e) allo-SCT:

eSCT * very HR (WBC >100, highly adverse cytogen)
* TP2 MRD = 10*

""g Tg HDBﬂm Hps 1}.ﬁmuw E /|'V|RDp°s

primary endpoin
TP2 ms) TP3

GIMEMA LAL 2317

MRD TP1 TP4 TP5

* . . \A
Day 1 28 49 70 98 119 140 161 189 210 MRD,e; BREUETNEGELTES
Week 4 7 10 14 17 20 23 27 30 11

Treatment elements/strategy

Induction/reinduction (pre: CY/PDN; Ind: VCR/Dex/IDR/Peg-ASP i [C1]) Blinatumomab 28 mcg/d CIV dd 1-28

SD consolidation (IDR/CY/DXM/6MP/Ara-C/Peg-ASP [C2,5])

. Risk/MRD-specific therapy

HD consolidation (MTX 2.5 g/m?and Ara-C [HD3,7] or
Peg-ASP/6MP [HD5]; MTX 1.5 g/m?>55y)

i H Il h
T cns prophytaxis (TiT) B Stem cell harvest ClinicalTrials.gov 1D NCT03367299

- — — —




First results

Presented EHA, 2021
* Study closed Aug 2020
* 94 MRD-evaluable CR patients with paired

1-year relapse rate
Ph-like 40.1%

MRD samples w10 - w14 No Ph-like 3.2 % P=0.0005

Relapse incidence in MRD,e; group
| by Ph-like signature

—

Ph-like still HR in Blinatumomab era
|

grp— ——
™ 2 P ]

51 (54%) 68 (72%)/” 89 (95%)

\
P=0.001

-

MRD,,




International study 360 in elderly ALL

INDUCTION CONSOLIDATION MAINTENANCE
Experimental Arm (n = 125) CR MRD+
m’[ Cycle 1 chemo
Blinat b
+ low I::e::‘i:ymcahemo Cycle 2: blmatumomab
Alternate
7 2 Cycle 3: blinatumomab + low intensity chemo 3 cycles
% c Blinatumomab + [ Cycle 4: chemo c1h zyn::ea:;l Q.
° ° Blinatumomab low intensity - blinatumomab =3 7
= = hemo 3 2
o~ © = » for a total of i 2
% E __; 15 cycles o E
=} 3 [No CR: discontinue treatment ©
Age 55+ =tz : IET0
Q
|| Control-SOC Arm (n = 125) z || &
sl|= S|
0| |+~ = e
S
o -
(7]
CR MRD-
Study Timeline 14 weeks Approximately 20 weeks Approximately 16.5-36 months

. = blinatumomab
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Drug response profiling (DRP) for «hard» ALL

+ Leukemia cells Stroma/Leukemia co-culture drug effect after 72-96h

cretes ® /) — # i
e fiie &
PR et e sietisd
i \
o
Leukemia cell hTERT-immortalized

bone marrow stroma cell

Drug Library: Platform Zurich
Up to130 drugs

collaboration with P. Horvath® (ETH, SCT Sezged) and

Imre Vstrik* (FIMM) Healthcare Cloud

Luminespib ! live (microscopy)

. Stroma

- = e '% 4— 5 B tive leukemia
. s @’_0' ®. " — B . dead leukermia
—— L : U [DSS = 4255, EC50 = 3.30

X oo e b

10 100 1000 10000

Database integration Analytical pipeline Automated Image Analysis

J-P Bourquin (Zurigo, CH)
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DRP: back to Ph-like ALL

Combinatorial drug discovery (venetoclax with dasatinib

or ruxolitinib) based on systematic interrogation of synergistic
vulnerability pathways with pharmacologic inhibitor validation in preclinical
human leukemia models

Ponatinib efficient killing of

Ph-like ALL (supporting new GIMEMA
clinical trial)

(A) 100
;\E 90 — NON-BCR/ABL1-like CRLF2-rearranged ABL1-+earranged
ﬁ 80 —_— BCR/ABL.Z-“I(E A JH331 (IGH-CRLF2 JAK2 R083G) - = £ E NO1 (NUP214-ABL1) s
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= 40 ;2 ™ S e # venetockx (100 moYa) 2 2
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e 10 3 & ‘?: s 100, e ﬂ§zo i i
. ] ﬂ_.
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X e BCR/ABL1-like i) i “m.niA ]
o 50 —— BCR/ABLI-positive ™ H wf| ][]
[} | . if :
O 40 ;| L ]
o 3 = = B
B 30
‘6. D ALL2128 (IGH-CRLF2) = ._:. —
Qo 20 4 E s - E —
Qo N i { '_—',ﬂ = " o o A
< 10 % = o/ 3]_ I, o eof
il A7 Bl
Ll -l :
DMSC 001 01 1 b 10 um 2 Wesk o S

Chiaretti S et al, Br J Haematol 2018
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What about T-ALL ?

* Highly refractory ETP-ALL sensitive to

__ 150
= 8
.E g 100
P % %
@ ©
o o 5
. s i -1I0 g, 6 4 2
e 85 Venetoclax Log (M) Bortezomib Log (uM)
Compounds
R/IR ETP-ALL
¥ hits
UPR1 UPR2 UPG3
Venetoclax Fedratinib Selinexor
Dinaciclib Selinexor Dinaciclib
Navitoclax  Sunitinib KX2-391
Carfilzomib  Dinaciclib NVP-AEWS41 30 A VEBO UPR1 —=— DDX3X-MLLTIO
Dovitinib  Carfilzomib Carfilzomib g § ¢ UPG3 —=— ETVG/CDKN!B‘“
Bortezomib Bortezomib Idarubicin =
D Ci 1 T :‘ (s fr e — =
Givinostat ~ Dexamethasone Bortezomib w wn 20
Panabinostat Panabinostat BI-2536 g- 6 HSCT
AT9283 NVP-AEW541  Topotecan
Idarubicin  Givinostat - © 10 - *
Nutlin Doxorubicin 175 E
Givinostat —
Obatoclax w o
Mitoxant
Dovitinl> 0 =
Togcten 123 40 60 210 330
Doxorubicin
Mok Time (weeks) Time (days)

La Starza R et al, Cancer Discov 2019

=
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e T-ALL subset sensitive to t

b T-ALL c
10.000 ©eBeEd G280 [e)elatele]
,’ Pediatric
- & 44.4%
Z <]
B e e a5
2 o
- ©
e
3
(a] Adult
b .‘ 16.7%
o0 [e=toTe]
I I
Adult Pediatric O Dasatinib sensitive
(n=18) (n=27) @ Dasatinib resistant

* LCK tyrosine kinase

«  High BCL-XL

* Low BCL2

* Venetoclax resistance

Gocho Y et al, Nat Cancer 2021




Concluding remarks on «chemo-free»
strategies in adult ALL

* It’s happening, and it’s already upfront:
* Expanding/highly promising in Ph+ ALL
* More experimental in Ph- B-ALL, aiming to lower the chemo
burden — differences expected among disease subsets
* Even more experimental in T-ALL, so far only at resistance/relapse

* It’s supported by:
* Molecular ALL characterization, MRD study, DRP studies

THANK YOU: S Chiaretti, R Foa, A Rambaldi, G Roti, J-P Bourquin, O Ottm
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