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Cytogenetics is a function of age
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. The frequency of patients with BCR-ABL 100%

positive acute lymphoblastic leukaemia
increases with age: 2-5% in childhood, 6%
in AYAs, and more than 50% in adults >55
years
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Moorman A et al. Brit J Haemat 2008; Chiaretti S. et al. Haematologica 2013, Foa R, Chiaretti S. NEJM 2022
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Ph+ leukemia: the history

1960: Description of the Philadelphia 1983: Cloning of the t(9;22) 1985: The mRNA product of the ABL1 2001: Identification of STI571,
chromosome, the first cytogenetic translocation breakpoints gene in Ph+ CML cells is a fusion a specific inhibitor of the ABL1
abnormality associated with a human in CML transcript of the BCR and ABL1 genes. and c-Kit tyrosine kinases and
cancer (CML) The expressed fusion protein is most activity in CML
likely a necessary step in the evolution
of CML
P b ¢ o b
1973: Demonstration that the 1984: Expression of a mutant form 1990: Introduction of BCR-ABL1 fusion
abnormality in CML arises from of ABL1 in primary cells from patients gene into irradiated mice leads to the
a chromosomal translocation with CML and tyrosine kinase activity development of a CML-like disease

Foa R, Chiaretti S. NEJM 2022;386(25):2399-2411
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CLINICAL OUTCOME OF Ph+ ALL PATIENTS
TREATED IN A PRE-IMATINIB ERA (1990 - 2000)

N 80
CR 63/80 (79%)
Allo TRX 16 (20%)

Disease Free Survival (n=63) Overall Survival (n=80)
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Chemotherapy-Phased Imatinib Pulses for Adult Patients with Ph+ ALL
Northern Italy Leukemia Group Protocol 09/00
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Bassan R et al.: J Clin Oncol 28:3644-3652. 2010
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Targeted ABL kinase inhibitors have been game changers!
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The GIMEMA Strategy: a TKI without systemic chemotherapy during Induction

Study protocol Age (years) Induction therapy CHR rate
LAL 0201-B* 60-89 IMA + PDN 100%
LAL 12052 18-84 DAS + PDN 100%
LAL 0904 3rd amendment?3 1660 IMA + HAM (= transplant) 96%
LAL 1408% >60 NIL + IMA + PDN* 94%
LAL 1509° 18-60 Total therapy strategy (DAS) 97%
LAL 1811° >60 PON + PDN 95%

54 High CR rates (94-100%)
* Alternating 6 week schedules of nilotinib/imatinib

CHR, complete hematologic remission; DAS, dasatinib; HAM, high-dose cytarabine and
mitoxantrone; IMA, imatinib; NIL, nilotinib; PDN, prednisone; PON, ponatinib

1. Vignetti M, et al. Blood 2007;109:3676-8; 2. Foa R, et al. Blood 2011;6521-8

3. Chiaretti S, et al. Haematologica 2016, 101:1544-1552

4. Martinelli G, et al. AACR 2014, Abstract 5552 and poster presentation

5. Chiaretti S, et al. haematological 2021

6. Martinelli G. et al ASH 2017
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Importance of achieving a molecular remission

C N (%) Median OS 4-year OS rate
100 ~ ——CMR 29(34) NR 62%
— MMR 10(12) NR 67%
80 —— No MMR 46 (54) 46.7 mos 45%
o (0 I
2 ! s P=.11 g 7 ey
< I_u_l._ ,Té 601
2 9 S 50-
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%) S 40+
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| Total Fail 2-yearoverall survival
204 104 37 7 80%(95%CI63-90)
0 T T T T T T 1
) 0 6 12 18 24 30 36 42
0 T T v T T T Y T Months
0 48 96 144 192 37 32 32 24 17 8 3
Short NJ et al. Blood, 2016 Jabbour, E et al. Lancet Oncol 2015

Recent excellent outcome results in Ph+ ALL patients without AlloHSCT
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Chemo-free therapy for Ph+ ALL: TKI in combination with tumor
specific BITE antigen targets

Blinatumomab The NEW ENGLAND
CD19 JOURNAL o MEDICINE

ESTABLISHED IN 1812 OCTOBER 22, 2020 VOL. 383 NO. 17

Leukemia in Adults

Robin Foa, M.D., Renato Bassan, M.D., Antonella Vitale, M.D., Loredana Elia, M.D., Alfonso Piciocchi, M.S.,
Maria-Cristina Puzzolo, Ph.D., Martina Canichella, M.D., Piera Viero, M.D., Felicetto Ferrara, M.D.,
Monia Lunghi, M.D., Francesco Fabbiano, M.D., Massimiliano Bonifacio, M.D., Nicola Fracchiolla, M.D.,
Paolo Di Bartolomeo, M.D., Alessandra Mancino, M.S., Maria-Stefania De Propris, Ph.D., Marco Vignetti, M.D.,
Anna Guarini, Ph.D., Alessandro Rambaldi, M.D., and Sabina Chiaretti, M.D., Ph.D., for the GIMEMA Investigators*
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Ph+ ALL | D-ALBA (GIMEMA LAL 2116) frontline protocol (>18 yrs)

Steroid pre-treatment
4
):> Dasatinib + steroids
Vv
Response evaluation (d +85)
\/

Blinatumomab 28 pg for 2 cycles (maximum 5 cycles)

|

Primary Endpoint [==»| Rate of molecular response

after 2 cycles of blinatumomab

Post consolidation treatment left at the investigator choice

CNS prophylaxis

Foa et al, NEJM 2020;383:1613-1623
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Ancillary Observational Study of Post-Frontline
Sequential Treatment of Adult

Philadelphia Chromosome-Positive (Ph+t)
Acute Lymphoblastic Leukemia (ALL)

Patients with Dasatinib and the Bispecific
Monoclonal Antibody Blinatumomab

GIMEMA LAL2217
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D-ALBA protocol. Updated 4-year OS and DFS*
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Median follow-up: 53 months (range: 0.9-66.2)

9 relapses occurred - 4 hematologic, 4 involving the CNS and 1
nodal - at a median of 4.4 months (1.9-25.8)

Slide courtesy of S Chiaretti; Foa et al, JCO in press



|:>100%-

£ 7%

2

3

S 0%

Q

n

G 2%
0% {

Updated D-ALBA. Estimated 4-years DFS
according to molecular responses and CNAs
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IKZF1rlus cases emerged as the subset with the poorest DFS

Slide courtesy of S Chiaretti; Foa et al, JCO in press



DFS probability
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DFS according to molecular response
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Slide courtesy of S Chiaretti; Foa et al, JCO in press



Post-D-ALBA treatment

a

e 21 continued dasatinib
29 continued e 5 shifted to imatinib

TKIs * 5 pts to ponatinib (1 performed
double shift
. 4 )

e 9 sibling
29 allografted e 13 MUD

(6 in ond CH R) e 6 haploidentical donor
* 1 cord blood

Slide courtesy of S Chiaretti
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DFS probability
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Enrichment in MRD+ cases in allo-SCT cohort
Very low non-relapse mortality : 10%
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Slide courtesy of S Chiaretti; Foa et al, JCO in press
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Ponatinib and Blinatumomab for patients with newly diagnosed Ph+ ALL: a phase Il study

EFS

Ponatinib + Blinatumomab in Ph+ ALL: Regimen

Induction phase Consolidation phase (C2-C5)

~
o

T Some s g (fincvR)
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4 weeks 2 weeks

[ Total | Events | Median EFS | 2-year EFS

Maintenance phase 40 | 4 | Not Reached | 92%

15 mg for 5 years
6 12 18 24 30 36 42 48 54

| ol Time (Months)
Ponatinib 30 mg Ponatinib 15 mg Blinatumomab IT MTX / Ara-C x 12 N;IsaI: 40 39 28 21 11 9 7 4 >

Patients without an Event (%)
(4]
o

+ The CR/CR with incomplete count recovery rate was 96%
* The rates of CMR was 87%
* With a median follow-up of 18 months, the estimated 2-year OS and EFS rates were 95% and 92%, respectively
* Notably, only 1 (3%) patient underwent alloHSCT in CR1 owing to persistently detectable BCR:ABL1

Short NJ, et al. Slides presented at: American Society of Hematology (ASH) Annual Meeting; December 10-13, 2022; New Orleans, LA. 2. Jabbour E et

al. Lancet Haematol 2023
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IS THERE A BEST STRATEGY?

* Opening new questions:
— Head-to-head comparison of these new treatment approaches (e.g.

dasatinib/ponatinib + blinatumomab) against the TKI plus attenuated
chemotherapy approach to confirm superiority are needed

— Allo SCT in young/fit patients: is it still mandatory CR1?

* Maybe only for MRD+ patients and patients with additional genomic lesions?

— Novel combination that could possibly overcome poor risk biology, such as
the IKZF1plus aberration (e.g. ponatinib + blinatumomab?)

— Best positioning of blinatumomab in future upfront therapeutic regimens



Newly Diagnosed Adult Philadelphia Chromosome-

Positive Acute Lymphoblastic Leukemia (Ph+ ALL).
Sequential Treatment with Ponatinib and the Bispecific
Monoclonal Antibody Blinatumomab vs
Chemotherapy and Imatinib

GIMEMA ALL2820 BM evaluation: J 2 primary

Ponatinib 45 mg/day for the| | .
D e e i

until day 70
Exp. BM evaluation: BM: primary
arm l end of induction l endpoint
>65 vrs 'onatinib 30 mg/day until day| | Blinatumomab (+ponatinib): 2
- yr 70 i cycles mandatory*
Ph+ALL | | steroid || R | | _
218 yrs prephase 2:1 BM: BM: primary
end of induction endpoint

CHT + Imatinib C6+

- ca+ || s+ ||
18-65yrs (3cyclesuntilday 70)  — imatinib | | imatinib | | imatinib \
Crossover to

If no CHR || blinatumomab (+

BM: BM: or MRD+ ponatinib)
Control | | l end of primary
arm induction endpoint
Mild CHT + Imatinib | ca+
~65yrs (3 cycles until day 70) imatinib
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Experimental arm: upon
2 cycles of
blinatumomab

MRD +
+/-
ABL1 mutation

PNQby g-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

% E Gruppo Italiano Malattie

EMatologiche dell'Adulto
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Chemo-free strategies and fitness

Table 2. Pragmatic cIirFaI recommendations for tailored cardiovascular monitoring of patients with CML receiving BCR-ABL TKls.

Assessment Imatinib Bosutinib Dasatinib Ponatinib Nilotinib
More favorable  More favorable ~ Pulmonary HTN, vascular  Hyperglycemia, vascular
CV profile CV profile HTN, effusions  events® events®, and QT

prolongation

Baseline

Clinical cardiovascular GCP Recommend Recommend Recommend Recommend

assessment

Blood pressure check GCP As needed As needed Recommend Recommend

Fasting glucose GCP As needed As needed Recommend Recommend

Fasting lipid panel GCP As needed As needed Recommend Recommend

Echocardiogram GCP As needed If CP sx As needed As needed I H H
ECG GCP As needed Recommend As needed Baseline, after 7 days, and P O n a tl n I b a S S O C I a t e d W I t h
after each dose change

ABI GCP As needed As needed Recommend Recommend Se rio u S a rte ri a I t h ro m bot i C

I-month follow-up

Clinical cardiovascular GCP Recommend Recommend Recommend Recommend eve N ts’ h e p a totox i C ity’ a N d

assessment

Blood pressure check GCP As needed As needed Recommend Recommend a n C re a tit i S
3- to 6-month follow-up p
Clinical cardiovascular GCP Recommend Recommend Recommend Recommend

assessment

Blood pressure check GCP As needed As needed As needed Recommend

Fasting glucose GCP As needed As needed Recommend Recommend

Fasting lipid panel GCP As needed As needed Recommend Recommend

Echocardiogram GCP As needed If CP sx As needed As needed

ECG GCP As needed As needed As needed If dose changes

ABI GCP As needed As needed Recommend Recommend

*Vascular events include coronary, cerebral, and peripheral vascular events.

ABI, ankle-brachial index; CML, chronic myeloid leukemia; CP sx, cardiopulmonary symptoms; CV, cardiovascular; ECG, electrocardiogram; Kondapa”i L et al, Vascular Medicine 2020
GCP, good clinical practice; HTN, hypertension; TKls, tyrosine kinase inhibitors. ’
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CONCLUSIONS

e Ph+ ALLis now a relatively favorable prognosis ALL subtype
* TKls have dramatically changed remission rates, survival

*  MRD negativity must be considered the treatment goal for any treatment
strategy in Ph+ ALL

* Low intensity treatments with minimal or NO traditional chemotherapy may

become a new standard of care
- The D-ALBA 4-year results show that a chemo-free induction/consolidation approach is
feasible and translates into very good results (and low TRM)

e |KZF1P'us remains an unmet need = novel strategies required
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