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Objectives of the Program

Understand current Uncover when genomic Understand the role of
treatment patterns for testing is being done for stem cell transplantation
acute leukemias acute leukemias, and how In acute leukemias as a
iIncluding incorporation these tests are interpreted consolidation in first
of new technologies and utilized remission

Comprehensively Gain insights into Discuss the Review
discuss the role antibodies and bispecifics evolving role promising novel
of MRD in iIn ALL: what are they? of ADC and emerging
managing and When and how should therapies in therapies in
monitoring acute they be used? Where is acute acute
leukemias the science going? leukemias leukemias

Explore regional challenges in the treatment of acute leukemias across JAPAC

O Sty




Agenda: Day 1

Time (UTC +8) Speaker
8.00AmM T 8.10 AM Welcome and meeting overview; introduction to the voting system Elias Jabbour
8.10AM 1T 8.25 AM Latest achievements and developments in ALL and AML Elias Jabbour
8.25AM 1T 8.40 AM Review of prognostic value of MRD in ALL and AML Jae Park
8.40 AMT 8.50 AM Best practices for first-line treatment in ALL Elias Jabbour
8.50 AMi 9.05 AM s\(\)(‘;f-t”p;etlitci)ir;ts with ALL: What is the current treatment approach for this diverse patient Jae Park

ALL case-based panel discussion Elias Jabbour

9.05AmMT 9.35AM

A Case 1 ALL: Mridula Mokoonlall (Australia)
A Case 2 ALL: Rithin Nedumannil (Australia)

Patient case presenters
And all faculty

9.35AM T 9.45 AM

Break

9.45AM T 10.10 AM

Genetic characterization and risk stratification of AML; role of FLT3 and IDH in AML and special
considerations for young and fit patients

Naval Daver

10.10 AMT 10.25 Am

Therapeutic approaches in high-risk and frail patients with AML

Shaun Fleming

10.25 AM T 10.50 Am

Panel discussion: Open questions in ALL and AML 1 regional challenges
A How acute leukemia treatment is different in Asia-Pacific (guidelines, treatment availability)

Elias Jabbour,
Junichiro Yuda
and all faculty

10.50 AM T 11.00 Am

Session close

Elias Jabbour
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Agenda: Day 2

Time (UTC +8) Title Speaker
8.00AmM T 8.10 AM Welcome to Day 2 Naval Daver
8.10AamM 1T 8.30 AM Current treatment options for relapsed ALL in adult and elderly patients Elias Jabbour
8.30 AMT 8.50 AM Long-term safety considerations for leukemias (focus on ALL) Jae Park

8.50AMT 9.10 AM

Current and future role of transplantation in acute leukemias in Asia-Pacific

Shaun Fleming

9.10 AMi 9.20 AM

Break

9.20AM T 9.40 AM

Current treatment options for relapsed AML in adult and elderly patients

Junichiro Yuda

9.40 AMT 10.10 AM

AML case-based panel discussion
A Case 1 AML: Ane Veu (Fiji)
A Case 2 AML: Feng-Ming Tien (Taiwan)

Naval Daver and
Patient case presenters
And all faculty

10.10 AM T 10.50 Am

Panel discussion: How treatment in first line influences further therapy approaches in ALL and

AML

A Will CAR T and bispecifics change the treatment landscape?

A Role of HSCT i is it still necessary?

A What does the future look like? Adoption of therapies and evolving standards of care in Asia-
Pacific

Naval Daver and all faculty

10.50 AM T 11.00 Am

Session close

Naval Daver
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a Question 1

In which country do you currently practice?
A. Australia

China

Hong Kong

. Japan

Malaysia

Singapore

. South Korea

. Talwan

Other country in Asia-Pacific

COCIEOTMUO®

Other country outside Asia-Pacific
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a Question 2

Which leukemias do you primarily treat?
A. AML
B. ALL
C. Both

(A- Global Leukemia
Academy



a Question 3

At what time points is MRD quantification prognostic for survival in ALL?
A. After induction/consolidation

B. Prior to allogeneic hematopoietic cell transplant

C. After transplant

D. All of the above

(A- Global Leukemia
Academy



a Question 4

Which of the following is NOT true for treating ALL?

A. Inotuzumab and blinatumomab + chemotherapy has produced 90% CR rates in
salvage therapy and in first line in older patients

B. Blinatumomab and ponatinib can be used as a chemotherapy-free regimen in
Ph+ ALL

C. MRD? CR does not correlate strongly with outcome

. Since 1999, median survival for ALL patients older than 60 has been increasing
with each successive decade

O
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Revumenib MonoRx in R-R KMT2A AML/ALL
(AUGMENT 101)

A94 pts; median age 37 yrs (1.3-75); 78 AML, 16 ALL-MPAL
AI\/Iedian prior Rxs 2 (1-11); prior SCT 50%

AEfficacy population (phase 2) 57 pts

ACR-CRh 13 (23%): median DOR 6.4 mos. ORR 63%
ADifferentiation syndrome 16%; QTC prolongation 14%

-------. HemaSphere 8: S131: 2024



Revumenib + AZA + VEN in Newly Dx Older
NPM1/KMT2A AML

ABeat AML trial-- age 60+yrs

AAZA X 7, VEN daily, REV daily (113-163 mg BID)
A13 Rx3 CR 10, CRh-i 3: ORR 13/13 (100%)
AMRD-neg 12/13 (92%)

AZ relapses; 2 deaths. 1-yr OS 90%

Zeidner. HemaSphere 8: S134: 2024



DSP 5336 (Menin Inhibitor) in R-R AML-ALL

A‘SS pts; DSP 40-300 mg BID; 27 pts no azoles, 31 pts with
azoles

AAML 93%; median prior Rx 3 (1-9); KMT2A 45%, NPM1
24%

AResponses at >140 mg BID

AKMTZA-NPMl, no prior menin-inhibitors, dose >140 mg
BID: ORR 10/22 (45%); CR-CRh 5/22 (23%)

Daver. HemaSphere 8: S132: 2024



JNJ-617 + VEN-AZA in KMT2A-NPM1 R-R AML

ABO pts; median age 60 yrs (20-82); NPM1 50%, KMT2A
50%. median prior Rx 2 (1-5)

ARX AZA x 7, VEN x 28, INJ 15+ mg BID (D4 +)

AINJ 50+ mg BID (n=34): ORR 27/34 (79%): CR/CRh-i
14/34 (41%)

Wei. HemaSphere 8: S133: 2024



SAR 443579 (CD 123-NK Engager) in R-R AML

/869 pts with RR AML; median age 67 yrs; median prior Rx
2 (1-10)

/&GAR 0.75 mg-6 mg/kg Q wk or 2x/wk

ATarget dose 1 mg/kg/wkd CR-CRi 5/15 (33%; 4 CR, 1 CRi)

Garciaz. HemaSphere 8: S146; 2024



What Is New in ALL



HyperCVAD + Ponatinib in Ph+ ALL

w 86 pts Rx; median age 47 yrs (8%); median FU 75 mos (1823)

w CR 68/68 (100%); FCMRD negative 85/86 (99%);MR 84%5%-yr OS75%,EFS 68%
RFS and survival 6-month Landmark

Overall Survival
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- OveraltSurvival 86 23 79% 75%
L Relapse Free Survival: 86 29 71% 68% ' 60 8  :91% 86%
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Kantarjian. Am J Haematol 98:493-501;2023



No Benefit of Allogeneic SCT in Patients With Ph+ ALL
Who Achieve CMR
A Propensity score analysis of

patients who achieved CMR within
3 months

H
£
=

]
&

A Allogeneic SCT A lower risk of
relapse but higher NRM

A No impact of SCT on OS or RFS

Ghobadi A et al. Blood 2022;140(20):2101-12



Ponatinib vs Imatinib With Rx in Ph+ ALL: PhALLCON

Study design PFS

= . . . . . .
o Induction » [Consolidation Post-consolidation,. Single-agent —
T 3 x 28-day cycles 6 x 28-day cycles 11 x 28-day cycles °\°
N N—r
I« TKI 0
-8 Vincristine Vincristine LL
5 Dexamethasone Cytarabine _ a
A Intrathecal therapy was performed twice per month for the first 6 cycles for CNS disease prophylaxis
Primary endpoint: EES
MRDi (MR4) CR at end of induction
RR: 2.06 (95% CI=1.19i 3.56) 100
p=0.0021
80
’\c?
80 < 60
n
LL
60 w40

Patients (%)
N
o
N
o

N
o
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0 3 6 9 12 15 18 21 24 27 30 33 36

o

Time (months)

Ponatinib Imatinib
(n=154) (n=78)
Jabbour. JAMA. 2024 May 9:e244783.



Ponatinib and Blinatumomab in Newly Dx Ph+ ALL

A 62 pts Rx with simultaneous ponatinib 30-15 mg/D and blinatumomab x 5 courses. 12-15 ITs
Only 2 pt had SCT(3%); Median F/U 17 mos
CR/CRI 98% (CR 95%); CMR 84% (67% after C1); NGS-MRD negativity 94%

A 2-yr EFS 78%, OS 90%. 7 relapses (all p190): 4 CNS, 1 CRLF2+ (Ph-), 2 systemic. 5/7 WBC >75k

@oooo Total  Events  Median  2-year
| | | 1 I | | | 1 1
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Jabbour. Lancet Haematol. 2023;10(1):e24-e34. Haddad. Blood 142: abstr 2827;2023



Ponatinib vs Dasatinib + Blinatumomab in Ph+ ALL

Parameter Pona+Blina Dasa+Blina Dasa+ Blina
(n=62; 5 blina) | (h=63; 2+blina) | (n=24; 3 blina)

Median age (yrs) 54

% PCR neg

% NGS-clonoSEQ neg 93 (+PNQ)

% 4-yr OS 82 75
% allo SCT 48 5
Relapses (CNS) 9 (4) 8 [3 T315]]

Jabbour. Lancet Haematol. 2023;10(1):e24-e34. Foa. JCO online, December 23; 2023. Advani. Blood 142: Abst 1499; 2023



Ph+ ALL: Survival by Decade (MDACC 1984-2023)

Blina+Pon 2018-2023
HC\VvAD+Pon 2011-2019
HCVAD+Das 2006-2012
HCVAD+ImMma 2001-2006
Pre TKI 1984-2000
p<0.0001
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Blina+Pon 2018-2022 Not reached
HCVAD+PoNn 2011-2019 Not reached
HCVAD+Das 2006-2012 53 mos
HCVAD+ImMma 2001-2006 28 mos

Pre TKI 1984-2000 14 mos
pP<0.0001




Hyper-CVAD vs ABFM: Overall Survival
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—i— ABFk 106 40 50%%
—— HCv»AD 102 35 50 %G

Rytting. Cancer. 2014;120:3660-3668; Rytting. Am J Hematol. 2016;91:819.



Hyper CVAD-l not uzumab Y Bl i na

(D 75 pts; median age 33 yrs (3®); Median F/U 26 months ¢¥7)

(0D CR rate 100%; MRD negative 9886% at CR); NG8RD negative 73%g0-day mortality 0%24 (32%) alleSCT;
Overall Survival

Intensive phase Blinatumomab phase Relapse Free Survival

*Atter 2 cyclos of chamo for MRD+, Ho-Tr, Ph-like, TPS3, t{4;11)

I R A I R R H (K]

4wk 2wk

u

Maintenance phase

13 [a | s7 | 8| oeu | 1| uns

Total Events 18-mo 4-year
——HCVAD+BIlina+INO 37 3 92% -
*~HCVAD+BIlina 38 1 76% 74%
p=0.18
1 1 1 1
I MTX (500 mg/m?)+Ara-C (1g/m?) ITMTX/Ara-C x 8 [y POMP 1 2 3 4 5

| | Inotuzumab 0.3 mg/m? on D1 and D8 Nayusn 245: 024 Time (years)

saaaa sl a sl

Probability of Survival

[ Hyper-CVAD I Ofatumumab or rituximab ) Blinatumomab

o

Total Events 3-year
- HCVAD+Blina+-not-OfaorRix 75 9 8%%
- HCVAD+Ofa 70 26 66%

Probability of Survival

Total Events 3-year
- Overall Survival 75 9 89%
- Relapse Free Survival 75 14 80%

Probability of Survival

4 Total Events 18-mo 4-year _0 03
1 _. HCVAD+Blina+INO 37 0  100% p=0

. HCVAD+Blina 8 9 84%  82%
p=0.04

Probability of Survival

T T T " 1 I | I I 1 1 I 1

fime (monthe) 2 3 4 5 0 T2 8 9% 108 120 13 14 15
Time (years)

Blood 142: abst 4245; 2023



E1910 Randomized Phase Ill Trial: Blina vs SOC
as Consolidation in MRD-Negative CR

Blood/marrow
_ transplant
Blinatumomab If suitable donor and
2 cycles, with a
2-wk rest period
between cycles

Induction
chemotherapy
2 cycles, followed b

4-wk rest period Intensification

Consolidation tx
4 cycles chemotherapy +
2 cycles blinatumomab

Maintenance
chemotherapy

chemotherapy
1 cycle

Continued for 2.5
yr from start of
intensification tx

REGISTER

Discontinue
study if no CR
or CRi

No blinatumomab Consolidation tx

Proceed to 4 cycles chemotherapy
consolidation tx or
blood/marrow
transplant Blood/marrow transplant
If suitable donor and
recommended

If MRD negative

RANDOMIZE

(D Accrual = 488

(0 US intergroup study

() n = 265/360 (509) patients
() USA, Canada, Israel

(0 1:1 randomization

Litzow MR, et al. Blood. 2022;140(suppl 2): abstract LBA-1.



E1910 Randomized Phase 3 Trial: Blinavs SOC as
Consolidation in MRD1 : Outcomes by Number of Cycles

488 pts median age 51 yrs (D)
. . #cycles 121
224 MRDnegative CR randomized 1:1 >
AZZ pts (20%) Rx ASCT in each arm 30
Median F/U 43 monthsmedian OS NR vs 71.4 mos (HR=0.42; p=0.003) 4

ANO difference in OS if-2 cycles of blina vs control (HR: 0.62; p=0.22) 63 (52%)
AOS: 12 cycles vs 4 cycles (HR: 0.39; p=0.07)
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Luger. Blood 142: Abst 2877; 2023



MDACC vs SEER ALL: Survival o)

() 26,801 pts age 65+ yrs-A_L 91%
(D OS better in Ph+ (HR 0.68) apai22018(HR 0.64); worse in secondary ALL (HR 1.15), AA (HR 1.19), and Hispanic (
(W 5 yr OS <20%

2010-2022 174 87 :51% 40% 62 mos
2000-2009 82 74 23%  15% 18 mos

1990-1999 52 51 : 12% 10% 17 mos
1984-1989 13 13 515% 0% 10 mos

p<0.0001

Fraction survival

8 0 1
Months since Diagnosis

Gupta. Blood 140: abst 1379; 2022



Mini-HCVD + INO g Blina in Older ALL (N=83)

w Median age 68 years (range, 60T T O M3z X T /i

W ORR 99%CR 90%MRD negativity 94%79% at CR)

. Mini-HCVD

D Mini-MTX-cytarabine
C

DIT MTX / Ara-C

Ci lidation phase
_ _

Maintenance phase

B BN T BT
e —

Jen.Blood 142: abst 2878;

18 months

2023

Characteristic Category

b ] T

Total INO Cytogenetics

Ph-like ALL

TP53 mutation

Ovwverall Survival and Continuous Remission
Duration

8 ME 120 132 144

I R

&SI N& O
w Highrisk features:TP5339%;Ph-like 18% poor cytogenetic23%

M (%:) / Median
[range]

Median F/U 88 months

5/12 pts with relapse (42%) had EMD (1 concurrent BM
relapse), all with CNS involvement (5/8829

Death due PD/NR: 12/8316%); median 23 mos (Z8);
median age 64 yrs (609)

Death due to AML/MDS: 9/831(1%9; median 34 mos (7
75); median age 71 yrs (€317)

DeathinCR: 33/8340%) T MMKHY 00 diz 0
14/33 deaths (42%) Rx related (9 sepsis, 3 VOD, 2 ASCT



| NO + Bli na 1 n Ol der AN I Ame

Overall Survival

Induction (D%14) Dexa 20 mg D% and VCR 1 mg D4
2 Blinatumomab
1 M Q
TI1 B IT MTX, ArecC M8 Rituximab if CD20
Consolidation phase M Q Blinatumomab for 2 weeks m |
11 1 1 l l [] INO* Total dose  Dose per day i _
2 3 4 ) (mg/m?) (mg/m?) fg D2

el iy i C1l 0.9 0.6D1, 0.3 D8

Maintenance phase C2C4 0.6 0.3 D1 and D8
Total INO dose = 2.7 mg/m

1 2 3 4

«— 6 months——

*Ursodiol 300mg tid for VOD prophylaxis

Months



Blina + Low-Intensity ChemoRXx in Older Pre-B ALL: Golden
Gate Safety Run-In Results of Phase 3

Induction Consolidation Maintenance Characteristic N=10

Age, median (range), years 69 (571 77)

CR MRD- or .
Experimental arm: R MRD*+ (2104) Cycle 1: chemotherapy Altl:aren"::::r:;;’es

Cycle 2: blinatumomab and 1 cycle

Cycle 3: blinatumomab + LIC blinatumemab

070, n (%) 4 (40)
055 to <70, n (%) 6 (60)
>40 to <55, n (%) 0

+ If 25% blasts and/or EM disease:
blinatu b + LIC (2

Cycle 4: chemothera

- If <5% blasts and no EM disease: Y Py for 15 cycles total
blinatumomab + LIC (1 cycle),
followed by blinat ab (1 cycle)

Discontinue treatment
CR MRD- or
CR MRD+ (210+)

GMALL Response

Consolidation cycles 2-5, re-induction cycle » GMALL
Upto 2.5 years
HyperCVAD total therapy >
Consolidation cycles 2-6

1:1 randomization

Disease response available, n

Safety follow-up
Long-term follow-up

SOC arm: ..
Complete remission

2
]
©
-
~N
8
a
2
=]
=
[
g
)
0

BM evaluation at 14 weeks

Induction cycles 1 and 2 CRMRD+ (210°)

N h Blinatumomab up to 4 cycles,
Consolidation cycle 1

MRD response

GMALL regimen e AR MRD complete response

or or discontinue treatment

HyperCVAD MRD nonresponder

CRh
CRi

Discontinue treatment

D ————————
Blast-free hypoplastic or aplastic

A 10 pts; median age 69yrs (6717 7 ) ; 40% O70 vyrs BM without CRh or CRi
A 9/10 had molecular response after C1; 7/10 MRD-negative CR Nonresponse
A No Grade O3 CRS or | CAN Relapse

PD
PR

Jabbour E, et al. ASH 2022; Abstract 2732;
NCT04994717. Available at https://clinicaltrials.gov/ct2/show/NCT04994717. Accessed January 2024.




Single Agent Subcutaneous Blinatumomab for Advanced
Acute Lymphoblastic Leukemia

Results from the expansion phase of a phase 1b trial

Objective
To assess the efficacy and safety Efficacy
of subcutaneous blinatumomab 250 ug QD/500 ug 500 ug QD/1000 pg
in heavily pretreated adults with TIW (N = 14) TIW (N = 13)
R/R B-ALL at two doses /J - CR/CRh: 85.7% - CR/CRh: 92.3%
+ MRD-neg CR/CRh: 75% + MRD-neg CR/CRh: 100%

Study Schema

Dosing regimen 500 ug QD/1000 pug TIW demonstrated higher
» ‘ Dose-escalation phase i» MRD-negative CR/CRh within 2 cycles (100%) compared with
i

)

<. - (N =22) dosing regimen 250 pg QD/500 pg TIW (75%) y
o =
g Dose-expansion phase (N = 27) g
- £ = Safety
F= 2 250 ug —p | S00 |-|9 T 250 ug QD/500 ug 500 pg QD/1000 pg
§ .| 2 QD TlW E TIW (N = 14) TIW (N = 13)
= Y Cycle 1 Cycle 1 =] - Grade =3 CRSP: 21.4% - Grade =3 CRSP: 23.1%
e 3 » Days 1-7 Days 8-26 and » > = Grade =3 NEP: 42.9% - Grade =3 NEP: 23.1%
L= Cycles 2-5 ..%
2 (%3
o |

* SC injections were well tolerated
* No treatment-related grade 4 CRS or NE

500 ug > 1000 pg

[
[
l

Conclusion

Treatment with single agent SC blinatumomab resulted in a high CR rate, high MRD-negativity rate, and an
acceptable safety profile in heavily pretreated adults with R/R B-ALL

Jabbour, et al. AJH 2024, In press



Obecaptagene Autoleucel (OBE-CEL) in Adult R/R ALL (FELIX)

Kaplan-Meler plot of EFS in patients with or without

AAUTO 1 fast off-rate CD19 binder censoring for consolidative SCT or new theraples
CART N

A 153 enrolled, 127 (83%) infused. ol | RGPS AN
Median age 47 yrs 2 I
Prior blina 42%, ino 31%, allo SCT
44%

AcCR-CRi 99/127 = 78% (99/153 =
65%). 19/77 allo SCT

ALoss of CART=HR 2.9

AlZ-mos EFS 49%, 12-mos OS 61%

Jabbour E, et al. J Clin Oncol. 2024;24:56504; Roddie et al.
HemaSphere. 2024;8:S114.




Dose-Dense Mini-HCVD + INO + Blina+ CAR T Cells in ALL: The CURE

Induction phase: C1i C6

11 11 11 11
- .- o SN e

I | 1 n 8 . H
L (I [ | " " .
3 days 18 days 7 days ‘ INO*  Total dose Dose per day
(mg/m?) (mg/m?)
Consolidation phase C1 0.9 0.6 D2, 0.3D8

~ CARTConsolidaton o e Debeendne

Total INO dose = 2.7 mg/m?2

*Ursodiol 300 mg tid for VOD
~ Mini-HCVD - Rituximab prophylaxis

W Blinatumomab
B Mini-MTX, Ara-C S IT MTX, Ara-C



Leukemia Questions?

/EEmaiI: ejabbour@mdanderson.org
Acell: 713-498-2929
A)ffice: 713-792-4764



(‘- Global Leukemia
Academy

5'€ APTITUDE e




(‘- Global Leukemia
Academy
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value of MRD in ALL
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MRD Is a Strong Prognostic Indicator irABL

A MRD is defined as the presence of detectable
- leukemic cells (generally >%@r 0.01%)
] Hematologic within the BM during remissicrf

4 relapse A

108 —

A Studies collectively show the high prognostic

1@2\/ value of MRD (both during and after initial
MFe induction therapy) in assessing relapse risk for

3
E 103 — MRD relapse . :
2 patients with ALL
2 "164 e R .
S PCR A Patients who proceed to transplant
R i I =t — with MRDpositive disease have a
e T . e higher relapse rate than patients with MRD

; negative disease

° P Time o
MRDbased MRDbased postemission monitoring

remission
assessment

ALL, acute lymphoblastic leukemBALL, Bcell acute lymphoblastic leukemia; BM, bone marr@R, complete remission; MFC, multiparameter flow cytometry;
MRD,measurable/minimal residual disegsG S, nexgeneration sequencing; PCR, polymerase chain reaction.

1. Short NJ, et ahm J Hemato2019;94:257265; 2 Berry DA, et aDAMA OncoR017;3:e170580; 3Spinelli O, et aHaematologica2007;92:612618;

4. Patel B, et aBr J Haematol2010;148:8689; 5 Bassan R, et dHaematologica2019;104:2028039; 6.Gokbuget N, et aBlood 2012;120:1868.876.



Patients Who Achieve CR May Still Harbor MRD

85%92% of adults* with newly diagnosed Patients Who Achieve CR Mav Have MRD*
ALL will achieve CR y

(<5% blasts in the BM) with theram? “gggs‘g:ggﬁt Molecular assessment

CR: <5°/I03'\lallasts inthe >0'010/:h(:GB),\?|aStS in

'IP'II"IMMP

CR
85%92%

Multi -agent MRD(+§

But40%50% may experience relapse

*80%¢90% of pediatric leukemia cases experience and remain in remfS$ommple diagram based on clinical studieaComplete MRD response refers to the
absence of detectable leukemic cells confirmed in a highly sensitive assay (generdlbeltd0or 0.01%A3Range based on 3 clinical studies in which MRD was
measured at different time points4>

ALL, acute lymphoblastic leukemia; BM, bone marrow; CR, complete remission; MRD, measurable/minimal residual disease.

1. Briggemann M, et aBlood 2012;120:447@481; 2.Gokbuget N, et aBlood 2012;120:1868.876; 3. Briiggemann M, Kotrova Blood Adv2017;1:24562466;
4. Beldjord K, et aBlood 2014;123:3738749; 5Briggemann M, et aBlood 2006;107:1116.123;6. Hoelzer D, et alAnn Oncol2016;27(suppl 5):v6982.



MRD Is a Strong Predictor of Outcomes in ALL

A MRD is prognostic for both adults and children irAdllsubtypes,
including
I B-and TFcell lineage
I Phpositive andnegative disease

A Posttreatment detection of MRD in-BLE

I MRD status has been shown to predict relapse and has been associated with
treatment response

ALL, acute lymphoblastic leukemiaABL, Bcell acute lymphoblastic leukemia; MRDeasurable/minimal residual diseaskéh, Philadelphia chromosome.
1. Abou Dalle I, et al.her Adv HematoR020;11:113; 2. Vora A, et aLancet Oncok013;14:199209.



MRD Status Has Been Shown to be a Predictor of EFS and O
In Adult Patients With ALL

Meta-analysis: Estimated Survival Curves for Adult Patients With ALL

EFS for Adult ALL: 16 Studies With 2,065 Patients OS for Adult ALL: 5 Studies With 806 Patients
1.00 1.00
= 2
= 075 - % 0.75 -
§ MRD() 8 MRD()
S 050 - S os0 -
g g
g S
S 025 -~ @A 025 A
n MRD(+) MRD(+)
00 HR, 0.28 (95% BCI: 0;283) 0o RO (95% BCI: G;2®9)
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Time (years) Time (years)

These data include various treatments and are not intended to make any sort of survival claim, nor is the benefit speygifieadment.
I I I I I I I I 1 I I I I I I I I |

This information is presented for the purpose of demonstrating the utility of MRD testing as a prognostic indicaAdi inTBatment decisions are the sole discretion of tt
healthcare provider.

ALL, acute lymphoblastic leukemia; BCI, Bayesian credible intervals; EFSezvemtvival; HR, hazard ratio; MRD, measur@bieimal residual disease; OS, overall surviv
Berry DA, et aDAMA OncoR017;3:170580.




MRD Status Has Been Shown to be a Predictor of EFS and O
In Pediatric Patients With ALL

Meta-analysis: Estimated Survival Curves for Pediatric Patients With ALL

EFS for Pediatric ALL: 20 Studies With 11,249 Patients

1.00
MRD()
2 0754 —
=
©
Q0
2 0.50 -
g MRD(+)
2
S
S 0.25
)
HR, 0.23 (95% BCl: 0;028)
0.0 T T T T T T T |
0 2 4 6 8 10 12 14 16

Time (years)
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2
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2
S 050-
©
2
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0.0

OS for Pediatric ALL: 5 Studies With 2,876 Patients

MRD()

MRDO(+)
HR, 0.28 (95% BCI: G;0911)

0

I I I I I I I 1

2 4 6 8 10 12 14 16

Time (years)

These data include various treatments and are not intended to make any sort of survival claim, nor is the benefit speygifieadment.

This information is presented for the purpose of demonstrating the utility of MRD testing as a prognostic indicaddiinTBatment decisions are the sole discretion of tt

healthcare provider.

ALL, acute lymphoblastic leukemia; BCI, Bayesian credible intervals; EF$;emvemtvival; HR, hazard ratio; MRD, measurmbieimal residual disease; OS, overall surviv

Berry DA, et alDAMA OncoR017;3:170580.



MRD Negativity Was Favored Across a Variety of Parameters

Subset Analysis of RFS for Adults With ALL (With 95% CIs)

Parameter Subgroup Studies, n HR (95% ClI)
1
. CR1 21 L ey 2.39 (1.982.98)
Disease stage CR2 or later 2 — 1.84 (1.142.95)
1
. After HSCT 2 [ — 4.18 (1.989.03)
Timing of MRD Before HSCT 6 A 1.69 (1.282.31)
]
1083 2 [ 2.36 (1.5@3.70)
MRD level 104 1 ! . 2.74 (2.123.56)
105 4 - 1.82 (1.282.59)
1
. . Central 10 I ey 2.55 (2.063.14)
MRD testing location Local 7 | —a— 1.92 (1.222.92)
1
- & months 14 I e 2.60 (2.063.31)
Timing of MRD >3 months 5 [ 2.23 (1.622.97)
1
Flow 4 P E— 2.84 (1.365.94)
MRD methodology PCR 17 L ay 2.30 (1.842.87)
Overall 23 ! 2.34(1.9£2.86)
L
0.] == 1 = 10
Favors MRD(+) Favors MRIQ)

ALL, acute lymphoblastic leukemia; ClI, confidence interval; CR, complete remission; HR, hazard ratio; HSCT, hematomsletiarssplant; MRD, measurable/minimal
residual disease; PCR, polymerase chain reaction; Ph, Philadelphia chromosome; RFS$ieelsampsaval.
Bassan R, et.dHaematologica2019;104:2028039.



NCCN Clinical Practice Guidelines in Oncology (NCCN Guideline
Recommend MRD Testing for ALL

NCCN Guidelin@secommend MRD assessment upon completion of initial induction, at the_ mm
end of consolidation, and at additional timepoints guided by the regimentused

A Serial monitoring frequency may be increased in patients with molecular relapse or
persistent lowlevel disease burdén

A When possible, therapy aimed at reducing MRD before alloHSCT should be corsidered

NCCN Guidelines® state that the optimal sample for MRD testing is the first pull of the bone marrow!aspirat
A 9 ELISNI & NIB Oafhy BoyleRmamgw aspifated avoid hemodilution of the specimén

A Itis suggested that a test that has been validated to quantify ALL to a sensitivity of at [¢astu@d

NCCN makes no warranties of any kind whatsoever regarding its content, use of application and disclaims any respaorthibifigpfolication or use in any way.
ALL, acute lymphoblastic leukemia; alloHSCT, allogeneic hematopoietic stem cell transplantation; MRD, measurable/minghdisesse; NCCN, National
Comprehensive Cancer Network.

1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Acute icjrepkebigasl/.1.2022. © National
Comprehensive Cancer Network, Inc 2022. All rights reserved. Accessed July 27, 2022. To view the most recent and csimptdttheaguideline, go online to

NCCN.org. 2. Nucleus ASTCT. Best Practices in MRD Quantification: The Importance of the First Bone Matpmw/Rudlleus .astct.org/FulArticle/bestpracticesin-
mrd-quantificationthe-importanceof-the-first-bone-marrow-pull. Accessed September 7, 2022.



Blinatumomab in MRD+ A\LL

A Eligibility criteria

A Firstor later CRAND Characteristic Patients(n = 116)
: ) Relapse historyy (%)
A P(_er§|stent or recurren?a w5  Skaftem In first CR 75(65)
minimum 3 blocks of intense chemo In second CR 39 (34)
_ _ In third CR 2 (2)
A Primary endpoint Baseline MRD levels
A MRDCR after 1 cycle X Mo <1 9(8)
X Mo <10t 45 (39)
- X M3o <102 52 (45)
A Secondary endpoint 105 3 (3)

A RFS at 18 months

GoOkbuget N, et aBlood.2018;131:15221531.



CR Rates by Subgroups in MRDAIB.

Complete MRD Response at Cycle 1
1
n/N : % (25% Exact CI)
1
Overall 82/103 e b — 80 (71-87)
1
]
MRD Level at Baseline H
21073 to <1072 40/51 - . 78 (65-89)
=102 to <107 36/43 . - 84 (69-93)
>10"" to <1 6/9 . [ - : i 67 (30-93)
]
1
Relapse History !
CR2/3 27/37 E . 73 (56-86)
CR1 55/66 - —-— 83 (72-91)
]
]
Gender E
Female 35/43 g - 81 (67-92)
Male 47/60 - - 78 (66-88)
]
]
Age, years i
1
=65 11/13 - I — | 85 (55-98)
55-64 17/23 R I - i 74 (52-90)
35-54 25/35 E I - 71 (54-85)
18-34 29/32 g H—.— 91 (75-98)
o] 50 100
Complete MRD response rate, % (95% ClI)

GoOkbuget N, et aBlood.2018;131:15221531.



RFS of MRD+ ALL Patients After Blinatumomab

o . . +Lensored Relapse-free survival by remission status at screening and responder status, without censoring at allogeneic HSCT and
Relapse-free survival, without censoring at HSCT and post-blinatumomab chematherapy post blinatumomab chemotherapy AN AR NN WSS XM O

ag : s (ey secondary endpoint full analysis set 104 = w= = 2: MRD responder at cycle 1in 2nd or 3rd CR (N = 25); Median (95% CI) 13.9 (7.8-NR)
. U.E 1 (N = 110); Median (75% CI) 18.9 {123-35.2) 09 wes « = 3: MRD nonresponder at cycle 1 (N = 15); Median (95% CI) 5.7 (1.6-13.6)
301 zi!]
0B 061 935 064 CR
Egus_ ggos_ s hl-—‘H (- | ;L |
2 504 L1 | $0 04 v P
8 03 8503 - T 1 R H CRZ
g g 02 - ® g 8%- B o — - —
) 'S 01 = 2 81). i P=
5 014 | go.o- —— HR (95% C) fo 2vs. 1 = 2.02.(1.07-3.81); R (95% C) for 3vs. 1 = 3.34 (1.66-671); P= 001
0.0 4 NmberofPtients t i vle0 s 4 4 @ 4 B 2 19 B B B 6 5 3 3 3 1 0
M o9 @58 BT HT A9 T 6 33 10 2|5 20 19 16 4 12 § 6 5 5 2 2 2 2 0 0 0 0 0
L S S % % 7 7 5 ¢ 3 3 3 3 1 1 06 0 o0 0 0 0 0
T T Ll 1 T T  } T T 1] Ll T T 1 1§ T T 1 T
03 ¢ 9 BB A A7 DB B LELEENM 0 3 6 9 12 15 18 A % 7 N B % P &£ 45 48 5 5
Sty morih Study month landmark analysis beginning at tudy day 45)
70% of patients proceed to alleISCT Response FirstCR Second CR
p = =
(N = 60) (N =26)
cMRD 85.2% 72%
hRFS 35.2 months 12.3 months

F/2YLX SGS aws5 NBaLl2yssS Ad RSTAYSR +a (GKS F0aSyO0s$ 27F RSTir® Odmistat o blisawrBomébto/ T A |

hematologic or extramedullary relapse, secondary leukemia, or death due to any cause; includes time after transplanpdaioividd{er estimate.
Gokbuget N, et aBlood.2018;131:15221531; Jen EY, et aClin Cancer Re8019;25:472477.



FDA Approval of Blinatumomab for MRD+AL in US

A Blinatumomab approved for the treatment of&LL in first or second complete
NEYA&aA2y G6A0K awb xiadm:

A Prior to the approval, MRD results did not change disease management

A With the approval, the incorporation of MRD is standard of care for all subtypes
of ALL

A In January 2020, the FDA released guidance for industry on the use of MRD in
the developmenbf investigational agents for hematologic malignancies

A FDA accepts MRD levels of <0.01% as evidence of efficacy

A ALL is the only disease in which MRD has been used as a surrogate endpoint
supporting drug approval

US Food and Drug Administration. ResourgBsugs. Hematologic Malignancies: Regulatory Considerations for Use of Minimald&&sigkase in Development of Drug
and Biological Products for TreatmenGuidance for Industry. Jan 2020. Accessed Sep 8, 2023. https://lwww.fda.gov/media/1846086ad



Current Challenges With MRD

A When to measure?
A Currently, MRD is focused (generally) on a single time point: EOI
A ALL therapy extends well beyond a &8 endpoint
A Very little data on serial monitoring

A MRD assays differ
A Multiparameter flow ECN)
A Nextgeneration sequencing (NGS)
A Quantitative PCR (qPCR)

A Limited data on concordance of the different assays and risk stratification



MRD Detection Methods Vary in Their Target, Sensitivity,
Benefits, and Limitations®

Method Target Sensitivity Some Potential Benefits Some Potential Limitations
Flow cytometry's Leukemiaassociated  3¢4 color: 163 to 104 A Rapid A Limited sensitivity/standardization
n immunophenotypes  6¢9 color: 18*to 105 A Target Ag information A Difficult to interpret
RTgPCR: . L A Only possible in leukemias that
Abnormal gene fusion 2 g ignsﬁwﬁy harbor fusion transcripts
(eg, BCRABL) Specific . o
PCRS 10% 1o 105 A Risk of crossontamination
Ig and TCR gene A High sensitivity A Timeconsuming
rearrangements A Standardized A Patientspecific primers needed

A High sensitivity
A No patientspecific
106 primers required
A Available via reference lab
A Some are FDAleared

A Turnaround time (~7 days)
A Need initial diagnostic sample

Ig and TCR gene

,6
NG rearrangements

ASGPCR, allelgpecific oligonucleotide PCR; FDA, Food and Drug Administration; Ig, immunoglobulin; MRD, measurable/midimbtiiesase; NGS, negéneration
sequencing; PCR, polymerase chain reactiomfROR, redime quantitative PCR; TCRc¢dll receptor.

1. Campana DAm Soc Hematol EdBeogr 2010;2010:712; 2. Briiggemann M, et &lood 2012;120:447@481; 3. Schrappe Mim Soc Hematol EdBgogr 2012;2012:137142;
4.van Dongen JJ, et Blood 2015;125:39961009; 5. Chen X, Wood Best Pract Res Clin Haema&fbl? 30 237248; 6. Thol F, et abenes Chromosomes Cancer.
2012;51:689%695; 7. FDA Decision Summary for ClondSE®s: ! lata.fda.g ] ] 0080.Adtessed September 7, 2022.




Flow Cytometry Is the Most Commonly Used Method of
MRD Detection in the USA

Most Frequently Used Method of MRD Detection Reported by US Physittans
Adult B-ALL (n = 150) Pediatric BALL (n = 30)

Other
22%
Flow
cytometry
NGS 45%

11%

Flow cytometry85%

While flow cytometry is frequently used in the USA, RPCR is the most widely
used technique in European MRD clinical studies
F.laSR 2y | &ada2NBSed ¢2 06S AyOfdzRSR Ay GKA& Iy I|AllRaaditdchnttMRDAeStOR | ya 6 SNBE NBj «
¢KS WhiKSNDR OF 6S32NE AyOf dzZRSR 0Oed23SySitA0az CL{Il X AYYdzy2ft23A0Ift GSadAay3a:z
B-ALL, Ecell acute lymphoblastic leukemia; FISH, fluorescence in situ hybridization; MRD, measurable/minimal residualNi@®arexgeneration sequencing;

PCR, polymerase chain reaction:¢PICR, redime quantitative PCR.
1. Kim C, et aHematology2019;24:7078 and supplemental data;. Berry DA, et alAMA OncoR017;3:e170580.



| KAt RNBYQa hyO2f23é& D
Comparison of MRD by FCM and NGS
A Paired pretreatment and EOI (day 29) samples from 619 patients enrolled on
AALLO331 (standaimsk protocol) and AALL0232 (higbk protocol) were used
for the analysis

A 315 samples were high risk
A 304 samples were standard risk

A FCM MRD done at University of Washington or Johns Hopkins

A Tissuebanked specimens were sent to Adaptive Biotechnologies for DNA
extraction andmmunosequencing
A IGHand TRAGCDR3 regions were amplified and sequenced
A ImmunoSE@latform was used

A EFS and OS were evaluated and compared with MRD assays

Wood B, et alBlood 2018;131:135€1.359.



Probability

Strong Correlation Between MRD YT Sor FCM(0.01%)

Event-Free Survival
0.6 -
P=0.009

0.4
0.2 1 —— MRD by HTS <0.01% (n=433)

=== MRD by HTS >=0.01% (n=146)

""" MRD by Flow Cytometry <0.01% (n=493)
0.0 4 ="~ MRD by Flow Cytometry >=0.01% (n=114)

0 2 4 6 8 10

Years

Wood B, et alBlood 2018;131:135€1.359.

Overall Survival

1.0 ""'ﬁ::-_—_-__“

Probability
o
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0.2 +

0.0 -

P=0.074

= MRD by HTS <0.01% (n=433)

=== MRD by HTS >=0.01% (n=146)

MRD by Flow Cytometry <0.01% (n=493)

- MRD by Flow Cytometry >=0.01% (n=114)

2 4 6 8 10
Years



Discordant MRD by HTS BCMHas Intermediate Prognosis

.036
p<0.0001

55 patients withFCMMRDg/HTS MRD+
Represented 38% of patients in SR group

Event Free Survival (HTS cutoff 1:10,000)

Probability
o
o~

> T

=
T

Inferior 5year EFS, so may be considered as
higherrisk and ? intensification of therapy

0.2
A HTS in this study can identify higkrésk
—— Flow MRD-/HTS MRD- (n=409) .
- == Flow MRD-/HTS MRD+ (n=55) patients
0.0 4 '+ Flow MRD+/HTS MRD+ (n=87)
0 2 4 6 8 10

Years

Wood B, et alBlood 2018;131:135€1.359.



HTS Can ldentify Patients With Excellent Outcomes

Overall Survival (AALL0331)

1.0 ——ee—
A 56 patientsHTSVIRL;, at EOldown to a cutoff of 0.0001%
0.8 - A Represented ~20% of patients in SR group
A 8year OS of 100%
=06 A These patients require no further therapy intensificatior
:;QU or novel therapy to attain cure
E 04 ] A Will not contribute to further randomized questions
A May be candidates for treatment reductions instead
A Importantly, theHTSVIRD, patients in the HR population
021 did NOT show the uniformly 100% OS
— MRD by HTS Negative (=0) (n = 56)
0.0{ -- MRD b: HTS Positive (>0) (n=226) [ =0:1260
0 2 4 6 8 10
Years

Wood B, et alBlood 2018;131:135€1.359.



Concordance of BM and PB MRD Assessment

Blood versus bone marrow MRD: All time points Prospective observational study evaluating MRD in
patients receiving HSCT or CARéll therapy (n = 69)

r 0.87
<0.0001
total samples 131

A Strong correlation between PB and BM MRD:
sensitivity 87% and specificity 90% in PB vs BM

A Median time from MRD to clinical relapse
A PostHSCT 90 days
A PostCAR 60 days

A PB MRD NGS monitoring appears to be adequate
alternative to BM

Log10 MRD: blood
2

o 10" 102 10® 10* 10° 10°¢

Log10 MRD: bone marrow

Difference in log MRD between blood and

bone marrow
Not detectable, 68 samples
< 0.5, sample results equal, 2 samples
< 0.6, sample results unequal, 27 samples
< 0.5 to <1, sample results unequal, 15 samples
>=1, sample results unequal, 19 samples

»

Muffly L, et alBlood Adv2021;5:31473151.



MRD Monitoring in AML

Although MRD is emerging as a potential predictive factor of treatment effectiveness and likelihood of disease recurrence,
consensus on the utility of evaluating MRD in clinical practice has yet to be achieved. The ELN guidelines currentlydecommen
MRD assessment before consolidation treatment and throughout disease monitoring as part of the standard of care for AML
patients. NCCN guidelines recommend MRD after induction chemotherapy to help inform choice of consolidation treatment.

ELN Recommendations for MRD Assessment

Flow Cytometry Molecular Biology

Aspirate 5-10 mL BM and use the first pull for Aspirate 5-10 mL BM and use the first pull for MRD assessment
MRD assessment

Use 500,000 to 1,000,000 white blood cells Patients with mutant NPM1, RUNX1-RUNX1T1, CBFB-MYH11, or
PML-RARA should have molecular assessment of residual disease
at informative clinical time points

Use the following markers in a MRD panel: WT1 expression should not be used as an MRD marker unless no other
CD7, CD11b, CD13, CD15, CD19, CD33, MRD marker is available

CD34, CD45, CD56, CD117, HLA-DR

Single-center studies with no extensive Do not use mutations in FLT3, NRAS, KRAS, DNMT3A, ASXL1, IDH1/2,
experience on multiparameter flow cytometry or MLL-PTD and expression levels of EVI1 as single MRD markers

MRD are strongly discouraged

Doéhner H, et aBlood.2017;129(4):424447; NCCN clinical practice guidelines in oncology: acute myeloid leukemia (Version 2.2021). National Cainpr€aener
Network® websitehttps://www.nccn.org/professionals/physician_gls/pdf/aml.pdfpdated November 12, 2020. Accessed November 19, 2020.


https://www.nccn.org/professionals/physician_gls/pdf/aml.pdf

MRD in AML

A In the context of MRD assessment, targeted NGS is commonly used for
serial assessment of mutations found at diagnosis

A Caution, as several AMissociated mutations (e@NMT3A, TET2,
ASXLJare associated with CHIP (DTA)

A A metaanalysis of 81 trials with over 11,000 patients found strong
associations between MRD negativity and superior diségeesurvival



Prognostic Impact of MRD in AML (Me&mnalysis)

IE Overall survival . Disease-free survival
1.0+ 1.0,
\\\ \
0.8 \\\ 0.8 \\
.8 - .8 N
\\.,H MRD negative \. T——
2 : > S ?
g 0.6 g 0.6
E o
a a
204 S 04-
> >
5 5
v wv
0.2 0.24
MRD positive MRD positive
0 T 1 0 T T T T 1
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Time from start of therapy, y Time from remission, y

Short N, et alJAMA OncoR020; 6(12): 1891.899.



Prognostic Impact of MRD in AML (Me&malysis)

|T| Overall survival

HR Favors . Favors

Subgroup (95% CI) no MRD  MRD
Age

Adult 0.38 (0.33-0.44) k&

Pediatric 0.30 (0.20-0.46) ——

Mixed 0.22 (0.07-0.69) ]
MRD time point

Induction 0.40(0.35-0.47) -

During consolidation 0.37 (0.29-0.47) ——

Afrer consolidation  0.30(0.23-0.39) =

MRD detection method

’?_ Disease-free survival

MFC 0.47 (0.39-0.56) -B-
PCR (WT1) 0.30(0.19-0.47) ——
PCR (gene) 0.25(0.20-0.32) ——
NGS 0.43(0.24-0.75) —
Cytogenetics/FISH 0.89(0.43-1.83) — .
Others 0.43(0.20-0.91) ——
AML subtype .
CBF 0.20(0.13-0.32) —a—
Non-CBF 0.40(0.36-0.46) -
Specimen source
Bone marrow 0.37 (0.33-0.43) [ ]
Peripheral blood 0.27 (0.16-0.43) —a—
Mixed 0.37 (0.16-0.84) —_—
MA-bayesian 0.37 (0.33-0.42) . 2
0.05 1 2
HR (95% CI)

Short N, et alJAMA OncoR020; 6(12): 1891.899.

HR Favors | Favors
Subgroup (95% CI) no MRD : MRD
Age
Adult 0.40 (0.33-0.50) .
Pediatric 0.38(0.26-0.55) . :
Mixed 0.42 (0.18-0.95) —
MRD time point
Induction 0.44 (0.35-0.55) —
During consolidation 0.41 (0.31-0.56) ——
After consolidation  0.32 (0.24-0.43) =
MRD detection method
MFC 0.42 (0.33-0.53) -
PCR (WT1) 0.36 (0.24-0.54) o=
PCR (gene) 0.34(0.25-0.46) ——
NGS 0.45 (0.25-0.80) o
Cytogenetics/FISH ~ 0.75 (0.39-1.47) —a——
Others 0.48 (0.28-0.81) ——
AML subtype
CBF 0.26 (0.18-0.38) .
Non-CBF 0.43 (0.35-0.53) -
Specimen source
Bone marrow 0.41(0.34-0.50) =
Peripheral blood 0.21(0.14-0.32) —B—
Mixed 0.41(0.23-0.69) —a—
MA-bayesian 0.40(0.33-0.49) -
0.05 1 2
HR (95% C1)



MRD Presence After Induction Is Prognostic in AML

A Relapse among Patients with Persistent DTA Mutations

1009 p_0.002
<
@ 759 Detection of non-DTA mutation I__
y
o
o
i 50—
-‘é No detection of non-DTA mutation
3 ! el s
§ s{d e
b >
S g
0= T T T T 1
0 12 24 36 48 60
DTA mutations ®NMT3A, TET2, ASXL1 Months
No. at Risk
Detection 24 11 8 5 4 2
No detection 63 45 33 29 22 17

JongenLavrencic M, et aN Engl J Me®018;378:11891199.



NPM1 PB MRD Is Associated With Worse Survival

A Overall Survival

No. of Patients No. of Events

B Relapse in All Patients

No. of Patients No. of Events

MRD-negative 164 40 mgg-negative 164 2(5)
2 ooditi
MRD-positive P<0.001 21 Posye P<0.001
100+ 100+
MRD-positive 86%
A : o, |
75 MRD-negative 73% . P
_Ts 50 “g’_ 50
g ] MRD-negative 34%
(7] MRD-positive 24% g prseE——
25+ 25 - ‘,//-’,
0 1 1 1 I 1 0 T T r ’ !
0 1 2 3 4 5 0 1 2 3 4 5
Years since Eniry Years since Remission
No. at Risk N Risk
MRD-negative 164 144 116 77 39 8 o. at Risk
MRD-positive 30 18 10 5 3 5 MRD-negative 164 120 93 64 33 6
MRD-positive 30 12 5 4 1 1

Ivey A, etalN Engl J Med®016;374:422433.



Conclusions

A MRD monitoring throughout therapy is needadd critical to guide prognosis and
risk-directed treatments in ALL; should be standard of care

A MRD monitoring should include early assessment of response to therapy (EOI
posttreatment monitoring for early relapse detection and to guide therapeutic
Intervention prior to overt relapse, ie, continued assessment vstone

A NGS/HTS is a robust clinical platform for MRD determination

A More data demonstrate prognostic importance of MRD in AML but no specific
therapeutic interventions yet
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Survival in Pediatric and Adult ALL with Classical Intensive
ChemoRx Regimens

: Tod. Events 5yrOS Median
2006-2009 (N=6530) § L 20102019 433 164 5% Notreached
iﬁ:ﬁgﬂ;{ﬂﬂﬁ% L 20002009 390 237 49% 56mos
1989-1994 (N=8200) , L 10901999 200 217 34% 26mos

-1 1984-1989 105 26% 20 mos
p<0.0001

1983-1988 (N=3711)

1978-1983 (N=2984)

1075-1977 (N=1313)
1972-1975 (N=536)

2
£
3
"

Fraction survival

1970-1972 (N=499)

1968-1970 (N=402)

Years since Diagnosis

Hunger et al. N Engl J Med. 2015;373(16):1541-1552. Kantarjian H, et al. Cancer. 2022;128:240-259.



SCT for Ph+ ALL: Pre-TKI

A Donor (n=60) i 3-year OS: 37%
A No donor (n=43) 1 3-year OS: 12%

Dombret H, et al. Blood. 2002;100(7):2357-2366.




HyperCVAD + Ponatinib in Ph+ ALL
w 86 pts Rx; median age 47 yrs (8%); median FU 75 mos (1823)

w CR 68/68 (100%); FCMRD negative 85/86 (99%);MR 84%5%-yr OS75%,EFS 68%
RFS and survival 6-month Landmark

Overall Survival

™
2
>
3
w
b
[=]
>
=
=
©
s)
<]
o

Fraction survival

olal Fuents 3y Syt

- OveraltSurvival 86 23 79% 75%
L Relapse Free Survival: 86 29 71% 68% ' 60 8  :91% 86%

6 169% 69%

T | T | T T T T T . T T | T T
24 36 48 60 72 84 96 108 120 36 48 60 72 84
Time (months) Months

Kantarjian. Am J Haematol 98:493-501;2023



Ponatinib vs Imatinib With Rx in Ph+ ALL: PhALLCON

Study design PFS

= . . . . . .
o Induction » [Consolidation »JPost-consolidation,. Single-agent —
T 3 x 28-day cycles 6 x 28-day cycles 11 x 28-day cycles °\°
N N—r
I« TKI 0
-8 Vincristine Vincristine LL
5 Dexamethasone Cytarabine _ a
A Intrathecal therapy was performed twice per month for the first 6 cycles for CNS disease prophylaxis
Primary endpoint: EES
MRDi (MR4) CR at end of induction
RR: 2.06 (95% CI=1.19i 3.56) 100
p=0.0021
80
’\c?
80 < 60
n
LL
60 w40

Patients (%)
N
o
N
o

N
o

o

0 3 6 9 12 15 18 21 24 27 30 33 36

o

Time (months)

Ponatinib Imatinib
(n=154) (n=78)
Jabbour. JAMA. 2024 May 9:e244783.



Ponatinib + Blinatumomab in Ph+ ALL: Regimen
Induction phase Consolidation phase (GC25)

15 mg (if in CMR)
—— ——

e SN & N
N 7 N 7

4 weeks 2 weeks

Maintenance phase

15 mg for 5 years

—_— e —
Ponatinib 30 mg Ponatinib 15 mg Blinatumomab IT MTX/ AraC x 1215

Jabbour. Lancet Haematol. 2023;10(1):e24-e34




Ponatinib and Blinatumomab in Newly Dx Ph+ ALL

A 62 pts Rx with simultaneous ponatinib 30-15 mg/D and blinatumomab x 5 courses. 12-15 ITs
Only 2 pt had SCT(3%); Median F/U 17 mos
CR/CRI 98% (CR 95%); CMR 84% (67% after C1); NGS-MRD negativity 94%

A 2-yr EFS 78%, OS 90%. 7 relapses (all p190): 4 CNS, 1 CRLF2+ (Ph-), 2 systemic. 5/7 WBC >75k

@oooo Total  Events  Median  2-year
| | | 1 I | | | 1 1
T 12 18 24 30 36 42 48 54 60 66

Not Reached
Not Reached
C1D8 CLD15 ClD43
T . Time (months)
imepoint

=
o
1
~
q

[Eny
1

Patientswithout an Event (%)
N a
g e

S
2
)
ﬂ
2
2
g
|_
-
2
3
2
2

Jabbour. Lancet Haematol. 2023;10(1):e24-e34. Haddad. Blood 142: abstr 2827;2023



Ponatinib vs Dasatinib + Blinatumomab in Ph+ ALL

Parameter Pona+Blina Dasa+Blina Dasa+ Blina
(n=62; 5 blina) | (n=63; 2+blina) | (h=24; 3 blina)

Median age (yrs) 54

% PCR neg

% NGS-clonoSEQ neg 93 (+PNQ)

% 4-yr OS 82 75
% allo SCT 48 5
Relapses (CNS) 9 (4) 8 [3 T315]]

Jabbour. Lancet Haematol. 2023;10(1):e24-e34. Foa. JCO online, December 23; 2023. Advani. Blood 142: Abst 1499; 2023



Research Rx Algorithm for Ph+ ALL

Ponatinib + blinatumomab
(unless evidence of CMLBP)

/“,

NGS MRD
v

Continue
maintenance TK

MRD is assessed by both PCR for :
: BCR:ABL&nd NGS MRD, but most :
: treatment decisions guided by NGS I\/IR

NGS MRD+

|

CAR Tcells

S

NGS MRP

NGS MRD+

!

|

Continue
maintenance TK

SCT




Ph+ ALL: Survival by Decade (MDACC 1984-2023)

Blina+Pon 2018-2023
HC\VvAD+Pon 2011-2019
HCVAD+Das 2006-2012
HCVAD+ImMma 2001-2006
Pre TKI 1984-2000
p<0.0001

[a=]
=
=
-
s 3
(Jp)
—-—
o
=
=
)
<
-
o
—
[

(L EXE

Blina+Pon 2018-2022 Not reached
HCVAD+PoNn 2011-2019 Not reached
HCVAD+Das 2006-2012 53 mos
HCVAD+ImMma 2001-2006 28 mos

Pre TKI 1984-2000 14 mos
pP<0.0001




Hyper-CVAD vs ABFM: Overall Survival

™
=
=
_
=
T
=
o
==
£
L

Total Eail Syr s
—i— ABFk 106 40 50%%
—— HCv»AD 102 35 50 %G

Rytting. Cancer. 2014;120:3660-3668; Rytting. Am J Hematol. 2016;91:819.



Hyper-CVAD + Rituximab in Precursor B-ALL

Intensive phase

LI | ] |
D - B DR o
MmN
Maintenance phase
L "
WIS 6 7 e 18 (20 200N
| Hyper-CVAD B Rituximab B POMP

B MTX-ara-C WITMTX, ara-C - B MTX-asp

Thomas. JCO 2010; 28:3880-9



Chemo Rx +/- Rituximab: Results of the Randomized

GRAALL-R 2005in Prei B-ALL
AMedian follow-up 30 months

71% (62-80)
65% (56-75)

LLLL I LU Ll I |- LA L1 LI L1l

Ll § I |

64% (55-74)

0
T8
w
u
o
>
£
o
o]
o
<]
=
aQ

probability of survival

529% (42-63)

Hazard ratio, 0.66 [0.45-0.98]; p= 0.038 Hazard ratio, 0.70 [0.46-1.07]; p= 0.095

T T T T T T T T T T
0 12 24 36 48 0 12 24 36 48
months months
#atrisk #atrisk

control 104 34 25 19 control 104 38 28 16
rituximab 105 47 35 26 rituximab 105 51 39 19

control rituximab control rituximab

Maury. N Engl J Med. 2016;375:1044-53



ChemoRx + Blina in Newly Dx KMT2A-Rearranged ALL

W30 infants age <1 yr Rx with chemoRXx induction, thikgourse blina
consolidation (15 mcgh? x 28),then chemoRx continuation

B Disease-free Survival, Current Study vs. Interfant-06 C Overall Survival, Current Study vs. Interfant-06
100- 100+

1004 2-Yr overall survival, 93.3 (95% Cl, 75.9-98.3) : Current study 2-yr disease-free survival, X T —
81,6 (95% C1. 60.8-92.0 \ urrent study 2-yr overall survival,
e ) 93.3 (95% C1, 75.9-98.3)

A Overall and Disease-free Survival, Current Study

2-Yr disease-free survival, 81.6 (95% CI, 60.8-92.0)

Interfant-06 2-yr disease-free survival,
... 494 (95% C1, 42.5-56.)

Interfant-06 2-yr overall survival,
65.8 (95% Cl, 58.9-71.8)

Percentage of Patients
Percentage of Patients

Y]
-
c
2
'H
]
o
b=
0
o
b
1]
-
c
o
v
1
o
o

Years since Start of Postinduction Treatment Years since Start of Postinduction Treatment

Years since Enrollment No. at Risk (censored) No. at Risk (censored)
, Current study 00) 27000 16(9) 500 104 0@5) 0@5) 0@5) | Current study 00) 8(0) 1800) 622 127 0@8) 08 0(®)
No.at Risk (censored) 30(0) 27(0) 27(0) 2@ 166) (4 SE) [ interfant06 214(0) 129(2) 91(16) 77(26) 59(39) 44 (53) 32(65) 20(76) | Interfant-06 214(0) 165 (3) 119.24) 98 (39) 78 (56) 59.(75) 40(92) 26 (106)

Vam der Sluis. NEJM 388:1572-1581; 2023



Hyper CVAD-l not uzumab Y Bl i na

(D 75 pts; median age 33 yrs (3®); Median F/U 26 months ¢¥7)

(0D CR rate 100%; MRD negative 9886% at CR); NG8RD negative 73%g0-day mortality 0%24 (32%) alleSCT;
Overall Survival

Intensive phase Blinatumomab phase Relapse Free Survival

*Atter 2 cyclos of chamo for MRD+, Ho-Tr, Ph-like, TPS3, t{4;11)

I R A I R R H (K]

4wk 2wk

u

Maintenance phase

13 [a | s7 | 8| oeu | 1| uns

Total Events 18-mo 4-year
——HCVAD+BIlina+INO 37 3 92% -
*~HCVAD+BIlina 38 1 76% 74%
p=0.18
1 1 1 1
I MTX (500 mg/m?)+Ara-C (1g/m?) ITMTX/Ara-C x 8 [y POMP 1 2 3 4 5

| | Inotuzumab 0.3 mg/m? on D1 and D8 Nayusn 245: 024 Time (years)

saaaa sl a sl

Probability of Survival

[ Hyper-CVAD I Ofatumumab or rituximab ) Blinatumomab

o

Total Events 3-year
- HCVAD+Blina+-not-OfaorRix 75 9 8%%
- HCVAD+Ofa 70 26 66%

Probability of Survival

Total Events 3-year
- Overall Survival 75 9 89%
- Relapse Free Survival 75 14 80%

Probability of Survival

4 Total Events 18-mo 4-year _0 03
1 _. HCVAD+Blina+INO 37 0  100% p=0

. HCVAD+Blina 8 9 84%  82%
p=0.04

Probability of Survival

T T T " 1 I | I I 1 1 I 1

fime (monthe) 2 3 4 5 0 T2 8 9% 108 120 13 14 15
Time (years)

Blood 142: abst 4245; 2023



Hyper-CVAD + Blinatumomab + Inotuzumab in B-ALL
Qutcome by ALL Risk Qutcome by ASCT (5-mo_landmark)

Total Events 3-year
-~ NoSCT 46 3 91%
- SCT 2 2 88%

\l
il

g
B
2
2
3
e
6

. No high risk
features

4 >Lhighrisk
feature

Probability of Survival

T . : 1 1 1 1
% 48 % 48 60 T2

Time (months) Time (months)

Jabbour. Lancet Haematology 9 : e 878-e885; 2023



Outcome Prediction by NGS MRD Better Than MFC MRD
In Prel B-ALL

4 MRD™9by NGSatCR 10 0%
- MRDP* by NGS at CR 27 45%

Patients with ALL who
achieved CR after
frontline chemotherapy
(N=74)

No patient who achieved
MRD™? by NGS at 1x107%
after induction subsequently

relapsed

Cumulative relapse (%)
Overall survival (%)

N S-xear 05
- MRD™® by NGSat CR 10  90%

= MRDF®* by NGS at CR 27 6106
T O T T T T T

T T T
36 48 60 72 84 0 12 24 36 48 60 72 B4
Time (months) Time (months)

Ll Ll
T

MRD assessed in serial
— remission samples by —
MFC and NGS

N _S-year CIR
- MRD™? by MFC 0 oW

NGS MRD assessment

=be MRD™¥ by MFC + 16 39%

;

]

1

: and NGS at CR
1

1

1

v

Concordance and discordance
of MFC and NGS:

* All MRD"® samples by MFC
were also MRDP*® by NGS

* 46% of MRD"® samples by
MFC were MRD?*® by NGS

Short. Blood Adv. 2022; 6: 4006-14

further stratified relapse
risk in patients who were
MRD"9 by MFC

CGumulative relapse (%)

MRDP®® by NGS at CR

4 MRDF™ by MFC 11 56
and NGS at CR

0

T T T
12 24 36 48 60
Time (months)

Overall survival (%)

el i
S-year OS5
wle MRD"™ by MFC 0%
and NGS at CR
1 == MRD™? by MFC + ] 8240
MRDP® by NGS at CR
-t MRDP?® by MFC 61%
and NGS at CR

0 12 24 36 48 60
Time (months)




Frontline Blinatumomab and Inotuzumab Combinations
In Adult Newly Dx ALL

Median Age % MRD % OS
% CR y
(yrs, range) negativity (x-yr)

Agent \
HCVAD-blina- Blinatumomab
inotuzumab and Inotuzumab > 33 (18-59) 100 89 (4-yr)
GIMEMA

LAL1913 Blinatumomab 149 41 (18-65) 88 71 (3-yr)

GRAALL- Blinatumomab
2014-Quest

Low-intensity-
Blinatumomab

95 35 (18-60) NA 92 (1.5 yr)

Blinatumomab 30 52 (39-66) 100 69 (2-yr)

Jabbour. Lancet Haematology 9: e878-e885;2023. Chiaretti. Blood 142: abst 826; 2023. Boissel. Blood 140: abst 1232; 2021.
Fleming. Blood 138:1224; 2021



E1910 Randomized Phase Ill Trial: Blina vs SOC
as Consolidation in MRD-Negative CR

Blood/marrow
_ transplant
Blinatumomab If suitable donor and
2 cycles, with a
2-wk rest period
between cycles

Induction
chemotherapy
2 cycles, followed b

4-wk rest period Intensification

Consolidation tx
4 cycles chemotherapy +
2 cycles blinatumomab

Maintenance
chemotherapy

chemotherapy
1 cycle

Continued for 2.5
yr from start of
intensification tx

REGISTER

Discontinue
study if no CR
or CRi

No blinatumomab Consolidation tx

Proceed to 4 cycles chemotherapy
consolidation tx or
blood/marrow
transplant Blood/marrow transplant
If suitable donor and
recommended

If MRD negative

RANDOMIZE

(D Accrual = 488

(0 US intergroup study

() n = 265/360 (509) patients
() USA, Canada, Israel

(0 1:1 randomization

Litzow MR, et al. Blood. 2022;140(suppl 2): abstract LBA-1.



E1910 Randomized Phase 3 Trial: Blinavs SOC as
Consolidation in MRD1 : Outcomes by Number of Cycles

488 pts median age 51 yrs (D)
. . #cycles 121
224 MRDnegative CR randomized 1:1 >
AZZ pts (20%) Rx ASCT in each arm 30
Median F/U 43 monthsmedian OS NR vs 71.4 mos (HR=0.42; p=0.003) 4

ANO difference in OS if-2 cycles of blina vs control (HR: 0.62; p=0.22) 63 (52%)
AOS: 12 cycles vs 4 cycles (HR: 0.39; p=0.07)

S o Acoycles <o

R e it o 5 0 e

>
=
-1
s
3
e
[
=
2
e
5
2]

Luger. Blood 142: Abst 2877; 2023
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E1910 Randomized Phase 3 Trial:
Consolidation in MRDi

OS CompaMRBDAge&55ears

Log rank<0négdt

TR N T N T T

Bllnatumomamother‘ 66‘ -
| 66 | 2

Chemot herapy

T T T T T T

10 20 30 40 50 60

Mont h
Medi anNRSi n

Fr oRaStdeopmi zati on
bagHRO0..a89n8s6 C1 0006 2P<0.00 1

Mattison R, et al. EHA 2023; Abstract S115

Pr obabi

Sur vi v al

Blinavs SOC as
Outcomes by Age

0S CompaMRBAg®O55ear s

Log rank=0#@st

—B||natumomamother‘ 46 ‘

—— Chemot herapy

\46\18\28\714

T T T T T T T T

10 20 30 40 50 60 70 80

Month Fr o3RaStdeopmi zati on
Medi anNFOSt ¥montHRO0.7795%Cl10BLlH8P=047




MDACC vs SEER ALL: Survival o)

() 26,801 pts age 65+ yrs-A_L 91%
(D OS better in Ph+ (HR 0.68) apai22018(HR 0.64); worse in secondary ALL (HR 1.15), AA (HR 1.19), and Hispanic (
(W 5 yr OS <20%

2010-2022 174 87 :51% 40% 62 mos
2000-2009 82 74 23%  15% 18 mos

1990-1999 52 51 : 12% 10% 17 mos
1984-1989 13 13 515% 0% 10 mos

p<0.0001

Fraction survival

8 0 1
Months since Diagnosis

Gupta. Blood 140: abst 1379; 2022



Mini-HCVD + INO g Blina in Older ALL (N=83)

w Median age 68 years (range, 60T T O M3z X T /i

W ORR 99%CR 90%MRD negativity 94%79% at CR)

. Mini-HCVD

D Mini-MTX-cytarabine
C

DIT MTX / Ara-C

Ci lidation phase
_ _

Maintenance phase

B BN T BT
e —

Jen.Blood 142: abst 2878;

18 months

2023

Characteristic Category

b ] T

Total INO Cytogenetics

Ph-like ALL

TP53 mutation

Ovwverall Survival and Continuous Remission
Duration

8 ME 120 132 144

I R

&SI N& O
w Highrisk features:TP5339%;Ph-like 18% poor cytogenetic23%

M (%:) / Median
[range]

Median F/U 88 months

5/12 pts with relapse (42%) had EMD (1 concurrent BM
relapse), all with CNS involvement (5/8829

Death due PD/NR: 12/8316%); median 23 mos (Z8);
median age 64 yrs (609)

Death due to AML/MDS: 9/831(1%9; median 34 mos (7
75); median age 71 yrs (€317)

DeathinCR: 33/8340%) T MMKHY 00 diz 0
14/33 deaths (42%) Rx related (9 sepsis, 3 VOD, 2 ASCT



Mini-HCVD + INO g Blina vs HCVAD in Older ALL.:

Overall Survival
Pre-matched Matched

- Total Event 3-y0S Median
Total Event3-y 0S  Median . . Y

=  Mini-HCVD+INO+Blina gsa 23 5):1% Not reached . = Mini-HCVD+INO*Blina 38 11 63% Notreached

e HCVAD 77 63 32% 16 months - HCVAD 38 30 34% 17 months

Log-rank: p = 0.002 ' Log-rank: p = 0.004

_ ©
© 2
> S

| .
g =
? @
© ©
: ;
o @)

T T

48 72 48 72
Months Months

Jabbour E. Cancer. 2019;125(15):2579-2586.



| NO + Bli na 1 n Ol der AN I Ame

Overall Survival

Induction (D%14) Dexa 20 mg D% and VCR 1 mg D4
2 Blinatumomab
1 M Q
TI1 B IT MTX, ArecC M8 Rituximab if CD20
Consolidation phase M Q Blinatumomab for 2 weeks m |
11 1 1 l l [] INO* Total dose  Dose per day i _
2 3 4 ) (mg/m?) (mg/m?) fg D2

el iy i C1l 0.9 0.6D1, 0.3 D8

Maintenance phase C2C4 0.6 0.3 D1 and D8
Total INO dose = 2.7 mg/m

1 2 3 4

«— 6 months——

*Ursodiol 300mg tid for VOD prophylaxis

Months



Chemo Rx-Free Inotuzumab + Blinatumomab in Prei B-ALL
(Alliance A 041703)

(033 pts; median age 71 yrs (684). Median R - ) o
CD22 92%F/U 22 months TR s o o

(WInduction: INO 0.8 mg/AD1, 0.5 mg/n? Bl 2 (97 %)
D8 & 15 (1.8 mg/m) | CR 15/33 (45%) 19/33 (58 %)

CRh 11/33 (33 %) 12/33 (36 %)
CRi 2/33 (6 %) 1/33 (3 %)
Refractory 3/33 (9 %of

(WMaintenance: If CRCRi INO 0.5 mg/f
D1, 8, 15 (1.5 mg/R) x 2 then BLINA x 2

WIf no CRCRi BLINA 28m cg/D x21 then x
28 X 3

WIT x 8
(JICR 85% post INO x 3; cumulative CR 97§
(W1-yr EFS 75%:yr OS 84%

()9 relapses; 2 deaths in CR. 9 deaths, 6 B £ tyearos aass coom cromo
pOSt relapse - 1year EFS 75% (95% Cl9®%6) . Median OS NR (95% Cl: 31 AMR)

Median EFS NR (95% CI: 17 iN&y

Wieduwilt. HemaSphere 7: abst S117: 2023



Blina + Low-Intensity ChemoRXx in Older Pre-B ALL: Golden
Gate Safety Run-In Results of Phase 3

Induction Consolidation Maintenance Characteristic N=10

Age, median (range), years 69 (571 77)

CR MRD- or .
Experimental arm: R MRD*+ (2104) Cycle 1: chemotherapy Altl:aren"::::r:;;’es

Cycle 2: blinatumomab and 1 cycle

Cycle 3: blinatumomab + LIC blinatumemab

070, n (%) 4 (40)
055 to <70, n (%) 6 (60)
>40 to <55, n (%) 0

+ If 25% blasts and/or EM disease:
blinatu b + LIC (2

Cycle 4: chemothera

- If <5% blasts and no EM disease: Y Py for 15 cycles total
blinatumomab + LIC (1 cycle),
followed by blinat ab (1 cycle)

Discontinue treatment
CR MRD- or
CR MRD+ (210+)

GMALL Response

Consolidation cycles 2-5, re-induction cycle » GMALL
Upto 2.5 years
HyperCVAD total therapy >
Consolidation cycles 2-6

1:1 randomization

Disease response available, n

Safety follow-up
Long-term follow-up

SOC arm: ..
Complete remission

2
]
©
-
~N
8
a
2
=]
=
[
g
)
0

BM evaluation at 14 weeks

Induction cycles 1 and 2 CRMRD+ (210°)

N h Blinatumomab up to 4 cycles,
Consolidation cycle 1

MRD response

GMALL regimen e AR MRD complete response

or or discontinue treatment

HyperCVAD MRD nonresponder

CRh
CRi

Discontinue treatment

D ————————
Blast-free hypoplastic or aplastic

A 10 pts; median age 69yrs (6717 7 ) ; 40% O70 vyrs BM without CRh or CRi
A 9/10 had molecular response after C1; 7/10 MRD-negative CR Nonresponse
A No Grade O3 CRS or | CAN Relapse

PD
PR

Jabbour E, et al. ASH 2022; Abstract 2732;
NCT04994717. Available at https://clinicaltrials.gov/ct2/show/NCT04994717. Accessed January 2024.




Frontline Blina and Inotuzumab Combinations in
Newly Dx Older ALL

Median Age, 0 MRD OS, %

Mini-HCVDI Blinatumomab
inotuzumabi : 83 68 (601 87) 55 o .
blinatumomab and inotuzumab

SWOG 13182 Blinatumomab 31 73 (661 86) 66 92 37 (3 yr)
EWALL-INO?3 Inotuzumab 131 69 (551 84) 88 57 54 (2 yr)

GMALL Bold# Blinatumomab 50 65 (561 76) 85 82 67 (3 yr)
INITIAL-1° Inotuzumab 43 64 (561 80) 73 (3 yr)

Alliance® Ino + Blina 33 71 (601 84) 67 (2 yr)

1.Jen WY, et al. Blood. 2023;140:abstract 2878; 2. Advani AS, et al.J Clin Oncol. 2022;40:1574-1582; 3. Chevallier P, et al. Blood. 2022;140:abstract 2724;
4. Goekbuget N, et al. Blood. 2023;140:abstract 964; 5. Stelljes M, et al. J Clin Oncol. 2023; 6. Wieduwilt M, et al. HemaSphere. 2023;7:abstract S117.




Research Algorithm for Ph-Negative B-ALL in 2024+

M

Highrisk disease features

— —

MRD+

N T

CAR Tcells

CAR Tcells

HyperCVAD + INO + innatumomab

——

Others

— —

MRD-

!

MRD+

}

Continue

maintenance

CAR Tcells

MRD+

|

SCT

MRD-

!

Observe

O\

MRD+

!

SCT




ALL 2024+: Conclusions

(D Significant improvements across all ALL categories
() Phpositive ALL
C Ponatinib > imatinib--- evaluating newer TKI (olverembatinib, asciminib)
C Blinaponatinib: 3-year OS 90%, rarely al8CT
C CNS relapses: 15 IT vs systemic chemotherapy in WBC >70K
() Incorporation of Blina/INO in FL therapy highly effective and improves survival
C HCVADRblina-ino: 3-year OS 88%
€ Mini-HCVBINO in older ALL:-§ear OS 50%
C Exploring chemotherapyree approach to reduce death in CR in older ALL
(D Early eradication of MRD predicts best overall survival
C NGS > FCM in Riegative ALL, NGS > PCR irmpBhitive
() Antibody-based Rxs and CAR Ts both outstanding; not mutually exclusive/competitive (vs); rather complementary
C CAR T as consolidation post Blina/Ino based regimen
() Future of ALL Rx
C 1) less chemotherapy and shorter durations
C 2) combinations with ADCs and BiTEs/TriTEs targeting CD19, CD20, CD22, CD79
C 3) SQ blinatumomab
C 4)CAR Ts CD19 and CD19 allo and auto in sequence in CR1 for MRD and replacing ASCT
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Elias Jabbour MD
Department of Leukemia
The University of Texas MD Anderson Cancer Center
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Cell: 001.713.498.2929



Leukemia Questions?

/EEmaiI: ejabbour@mdanderson.org
Acell: 713-498-2929
A)ffice: 713-792-4764
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Why is it important to talk about this?

Acute Lymphocytic Leukemia (ALL)
SEER 5-Year Relative Survival Rates, 2014-2020
All Stages By Age, Both Sexes, All Races / Ethnicities

Adolescent and 100
- young adults (AYA): 02.3%
15¢39 years .
) 66.9%
In a large cohort of H
adults with ALL: 45.3%

67.3% AYA 2

L .

Ages <15 Ages 15-39 Ages 40-64 Ages 65-74

CrespeSalis E, et aCancer Med2018;7:24222433; National Cancer Institute. Surveillance, Epidemiology,
and End Results Program. Updated April 17, X icati I



https://seer.cancer.gov/explorer/application.html

Acute Lymphoblastic Leukemia

Phpositive Add TKI

Phnegative

o

Adult (4060 yr)

Pediatric or
Peds inspired

Adult regimens

1




Definition of AYA Can Vary Depending on Trial

DFCI 18¢50
Spanish 15¢30
French 15¢60
CALGB 10403 17¢39
SWOG 805 18¢50

AYA definition is relatively loose and driven by tolerability of theray

DeAngelo DJ, et dleukemia 2015;29:526534; Huguet F, et al. Clin OncoR009;27:911918; Ribera JM, et al.Clin OncoR008;26:1843.849.




Problem: Poor Outcomes in ALL in Adults

OS among children with ALL in clinical trials: OS by age among adults with Rtegative ALL
19682009 in ECOG E2993
— <20 (n = 234)
10q 20062009 (N = 6530) 10 - 20¢29 (n = 301)
2000;2005 (N = 7835) — 30c39 (n = 217)
R 757 — 198%1994 (N =8200) 757 40¢49 (n = 163)
i 19831988 (N = 3711P = Xpn oYy M N
e 19781983 (N = 2984)n
Q 19751977 (N = 1313) S
E 501 197201975 (N = 936) -% 501 2‘5182
o e 34%
25 197051972 (N = 499) 23%
15%
| | | | | C | | | | |
0 2 4 6 8 10 0 1 2 3 4 5
Years Since Diagnosis Year
ALL in Children: A Success Story ALL in Adults: We Have a Problem!

One Size Does NOT Fit Alll

1. Hunger SP, et &l Engl J Med2015;373:15411552; 2. Rowe JM, et &lood 2005;106:376¢B767.




ALL in Children: A Success Story

OS among children with ALL in clinical trials:

19682009
10q 200652009 (N = 6530)
2000;2005 (N =7835)
X 757 e 19891994 (N = 8200)
Iy 19831988 (N =3711) . . .
5 o e (=209 First antrasparaginase (ASNase)
g approved by FDA
. 1978 NativeE coliderived Lasparaginase
1970:1972 (N = 499)

in multiagent chemotherapy regimens
s 2 A A v ' for treatment of patients with ALL
Years Since Diagnosis

ALL in Children: A Success Story

Hunger SP, et ad\ Engl J Med2015;373:15411552.




Why Do We Use Asparaginase?

Protocol 7701:

3-drug inductiont weekly highdose ASNase 4-drug inductionz intensive ASNage
1.00s -
100 Standard risk
E 0.751 , + ASNase 804
3 S sk
N | i .
'ED 0.507 ¢ ASNase n 60 gn s
o L LL
% W 40-
L 20-yr EFS, % 4-yr EFS, %
W 0.25 + ASNase 70§59 20 Standard risk 8654
P=04 ¢ ASNase 4559 P= 003 High risk  71p4
|| 1 1 | | | | | | O | | | | | | |
0 5 10 15 20 25 0 1 2 3 4 5 6
Year Year

1. Courtesy of Steve Sallan, MD; 2. Clavell LA, eteahgl J Med.986;315:657663.




Adolescents and Young Adults With ALL
Have Inferior Outcomes Compared With Children

A Acute leukemia is a leading cause 1001 S-yr relative survival rate
of cancer mortality in US in AYA by age at diagnosis (20@@007}
patients aged 1639 yr

(o]
o
1

A AYA patients with ALL have worse
survival than children

(o)}
o
1

A A major clinical advance was
recognition that pediatric
regimens improve outcomes
among AYA

Relative Survival, %
N
o
[ 1

N
o
1

0 10 20 30 40 50 60 70 80
Age at Diagnosis, Year

Siegel SE, et dIAMA OncoR018;4:725734; National Cancer Institute. Surveillance, Epidemiology, and End
Results Program. Cancer Stat Facts: Cancer Among Adolescents and Young Adults (AYASQAGERA5 aExtrapolation by joinpoint analysis into adult age rang




Genetic Aberrations In ALL

Childhood (<15 years) MAYA (15-39 years)

Aneuploid/ TF rearrangement
a copy number gain
[¢]
Q.
% g— 25%
» o 20%
5 O
c & 15%
2 ..
g = 10%
5> 5% ‘r

M Adult (>40 years)
TF driven Kinase
driven

—

-
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Outcomes in AYA Patients Improved With Pediatric Regime

OS with historical CALGB vs CCG in

A AYA patients with ALL have better outcomes :
AYA patients aged@1 yrt*

when receiving pediatrinspired regimens 1.0

Reported by Stock et al in 2008 retrospective g .
study of AYA patients agddc20 yrwho B CCG HrOS: 67%
received treatment orpediatric (CCGYr 2 )6
adult (CALGB) trialsom 19882001 S
. o
Replicated by several groups % 0.4 CALGB.Jr OS: 46%
0.21
: 7-Yr OS, Relative LogRank LogrankP= .0002
Regimen No. AYA ’ 0 v v v v v ' ]
: % HR  PValue o 2 4 6 8 10 12 14
CCG 197 67 - 0002 o Years Followed
CALGB 124 46 1.9 o CCG197 151 131 98 57 19 2

CALGB124 84 63 48 37 30 8

Stock W, et aBlood 2008;112:1644.654.




Pediatric Regimens Decrease CNS Relapse Rates
In AYA Patients

Comparison of isolated CNS relapses

0.2+
7-yr rate, % Relative incidence rate

0.175 CCG 1 9.2 (Cl: 2.642.7;
0.154 CALGI 11 log-rankP=.0006)

0.125
0.1-
0.075+
0.057
0.0257

0 L
1 1 1 1 ] ] 1
2 4 6 8 10 12 14

Years Followed

Estimated Incidence Rate

Patients at Risk, n
CCGICM 197 145 120 93 56 19 2
CALGB ICI 124 66 47 34 27 21 6

Stock W, et aBlood 2008;112:1644.654.




Regimens Used in AYA Patients With ALL

, _ _ _ AYA patients with ALL receiving pediatric regimens
A California residents aged ¢39 yr at by treatment setting (N = 1473)

time of ALL diagnosis between January
1, 2004, and December 31, 2014, from
the California Cancer Registry

100%

pediatric
249%  ALL regimens
pediatric
ALL regimens

B Pediatric cancer
treatment setting (n = 475)

B Adult cancer
treatment setting (n = 998)

Muffly L, et alBlood Adv2018;2:895903.




AYA ALL: Patterns of Care and Outcomes

A Observational study of frontline A Adult regimens (75.6%)
ALL regimens in AYA patients in _
California from 20042014 (N = 1473) HyperCVAD: 42.6%
Cooperative Group: 17.4%

Treatment setting Linker: 11.6%
Pediatric Other: 3.8%

center . o _
(n = 475) A Pediatric regimens (24.3%)
C10403: 9.3%
Adult BFM: 6.2%
center _
(n = 998) Cooperative Group: 5.2%

Other: 3.4%

Muffly L, etalBlood Adv2018;2:895903.




Principles of Pediatric vs Adult ALL Regimens

A Multiple chemotherapy drugs

A More asparaginase and corticosteroids CALGB 10403

A Lessmyelotoxic drug - - m “
Anthracyclines

DNR Cyclo MTX DOX DEX

Alkylating agents VCR VCR VCR  Cyclo  VCR
. Pred Dex Peg-ASP Dex 6MP
A Better time- and doseadherence Peg-Asp Peg-Asp IT-MTX Peg-Asp MTX
IT-MTX Ara-C Ara-C IT-MTX
A Allo-BMT only for very high risk IT-AraC  6MP 6-TG

IT-MTX IT-MTX




Prognosis of AYA Patients Improved With
Pediatric Regimens

OHdpdpo da! Rd*2 ¢ LINRPGI2OSIC/ L Gt SRARHENAOE LIN
5-yr OS for patients aged 260 yr: 20% to 45% 5-yr OS for patients aged 260 yr: 60% to 70%

OS by age inyr OS for patients achieving CR

= <20 (n = 234) 1.0m

100 — 20¢29 (n = 301) |
75 — 40c49 (n = 163) o

< —xpnooy T Gyl
) 50- — 45% S

@) 44% @ 0.4
34% 8
25 23% a

ook 0.21

0 | | | | | 0 L] L] L] L] L] L] n n n
0 1 2 3 4 5 0 1 2 3 45 6 7 8 9
Year Year

1. Rowe JM, et aBlood 2005;106:376767; 2Vrooman LM, et all Clin Onco2013;31:12021210;3. DeAngelo DJ, et dleukemia 2015;29:526534.




Improved Survival for AYA Patients: CALGB 10403

A 72% survival at 3 years

100~ O

80~
L 60+
2

40

204 36-mo OS, %72.6 (95% CI: 67¢88.1)

Event/N:105/295
0

| | | | | | | | | | | | | | | | | | | |
0 12 24 36 48 60 72 84 96 108115
Month

Stock W, et aBlood 2019;133:1548559.

A Immunophenotype: B cell vs T cell

100

OS by immunophenotype

Event/N 36-mo OS, %
(95% CI)

B cell 76/223 74.0 (68.880.2)

Tcell 28/71 68.0 (57.880.0)

| | | | | | | | | | | | | | | | | | | |
12 24 36 48 60 72 84 96 108115
Month




Early MRD Eradication: CALGB 10403

DFS by MRD status

100+
3-yr DFS: 85%
804 MRD status
= Undetectable

X 60- — Detectable
& 3-yr DFS: 56%
A :

40 Only 40% of patients are MR

negative early in treatment
20-
HR: 0.25 (95% Cl: 0D60;P = .0006)
0

1 1 1 1 1 1 1 1 1 1
0O 12 24 36 48 60 72 84 96 108115
Month

Stock W, et aBlood 2019;133:1548559. 3QT-PCR following induction




CALGB 10403: Outcomes With Pediatric Regimen
|n AYA Patients

100- 09 OS by BM BMI, kg/?  36-mo OS, % (95% Cl)
50 50 — <30 78.8 (73.284.9)
© = 30¢40 64.3 (54.@76.6)
S 601 &5 601 — 40+ 45.5 (28.271.8)
)
O 40- © 40
204 36-mo OS, %72.6 (95% CI: 67¢68.1) 201 _ . 0
0 Event/N: 105/295 0 3 yl’ OS' 12 /0
0 12 24 36 48 60 72 84 96 108115 0 12 24 36 48 60 72 84 96 108115 3-yr EFS 59%
Month Month CALGB (3546%
10 EFS 10 OS by PHike signaturé

Phlike 36-mo OS, % (95% ClI)

401 40 — VYes 63.3(49.680.7)

— No  80.5(72.689.3)
204 36-mo OS, %59.3 (95% Cl: 5%85.3) 201 HR: 1.92 (95% CI: 14%48)

Event/N:139/295 Likelihoodratio P=.0371
C L] L] L] L] L] L] L] L] L] L] C L] L] L] L] L] L] L] L] L] L]
0 12 24 36 48 60 72 84 96 108115 0 12 24 36 48 60 72 84 96 108115
Month Month

1. Stock W, et aBlood 2019;133:1548&559; 2. Stock W, et dlood 2008;112:1646.654.
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Percentage
N
o

39.4%

Study Median age, yr
B AALL0232 17
B CALGB10403 24

Although tolerable,
further dose
intensification of

10 1 pediatric regimens

may not be feasible

0 In most AYA patients
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Advani AS, et aBlood Adv2021;5:504512.




Impact of Omitting Asparaginase Doses in ALL

A ErwiniaASNase as substitution DFS of NCI highsk patients on

. COG AALL0232
was approved in 2011 for o
allergic reactions .

However, it has been
intermittently unavailable

DFS Probability
(o]

because of drug supply issues P=.0030
“ . . . 0.1
A Higherrisk patients who 4
missed prescribed doses of od Erwiniasubstitution, received all doses (n = 187)
ASNase altogether had 50% > Missing asparaginase doses (n = 443)

— Received all PE&SNase doses (n = 1556)

increased risk of relapse 04— : — —
0O 1.2 3 4 56 7 8 91
Patients at Risk, n Year 0

Erwinia 187 176 169 159 147 140 130 97 61 36 19
Not all doses 443 422 400 351 320 294 268 218 157 118 77 51 19
Alldoses 155 148 141 132 122 113 100 771 584 430 259 143 48 13

6 7 0 2 5 1 2

o N PP+

I I
1 1
1 3
5 0
1

Gupta S, etalJ Clin Onca2020;38:18971905.




Aged Older Than 50 YearsTieoOld for Pediatric

1.00

0.75

0.50

0.25

EFS (probability)

No. at risk:
18-24 years
25-34 years
35-44 years
45-54 years

=55 years

Huguet F, etall Clin Onco2018;36:25142523.

Regimen: Toxicities

EFS by age subséts

—— 18-24 years —— 45-54 years
P= .02 25-34 years —— = bb years
' ——— 35-44 years
P<.001

] 955¢59 yr
I ] I 1 I 1 I

0 1 2 3 4 5 6 7

Time (years)

200 163 130 124 92 65 38 20

172 138 112 98 78 56 35 24

171 122 93 87 72 49 36 21

151 104 81 68 57 38 23 8

93 b2 38 31 21 16 11 5

aGRAALR2005: randomized trial evaluating a pediatiispired hyper

CVAD protocol in adults agedcB® yr with Pnegative ALL.




PediatricInspired Chemotherapy Regimen vs HCT:
Overall Survival

100
\‘\\ HR: 3.12 (95% CI: 1.81990;P<.0001)
by
b )
80+ "o —, .
Qo A
S S Chemo(n = 107)
£ e
.'(-65 60 - N~ ~ o
0 T N- -
e _______________
2 40- HCT (n = 422)
O
204
O L] L] L] L] L]
0 1 2 3 4 5 6

Years Since CR1

Seftel MD, et alAm J HematoR016;91:322329.




Chemotherapy vs HCT: Cumulative Incidence of Relaps

X 100
S HR: 1.77 (95% CI: 1§2.94;P= .0272)
2
o 380+
x
S
8 60-
(O]
o
=
> 40+
>
S HCT (n = 422) o
2 204 et
S - Chemo(n = 107)
/4
O- T T 1 T T
0 1 2 3 4 5 6

Years Since CR1

Seftel MD, et alAm J HematoR016;91:322329.




Chemotherapy vs HCT: Cumulative Incidence

of TreatmentRelated Mortality

100
9 HR: 6.88 (95% CI: 3§15.70;P<.0001)
E,
- 804
©
3
c 60+
(O]
=)
O ~y
j= HCT (n = 423
o 409 L e e e o e e W e e e
= -— -
E ,—-_ -
>
E 204 47
© ’,’ Chemo(n = 107)
o.#=_ r r r r r
0 1 2 3 4 5 6

Seftel MD, et alAm J HematoR016;91:322329.

Years Since CR1




AYA Challenges and Survivorship




Major PatientCentered Concerns Facing AYA Cancer Survivt

Health Behaviors/
related emotions

Cancer
diagnosis
and therapy

Disrupted
life goals

Baker KS, Syrjala kKlematology Am Soc Hematol Educ Progr2di8;2018:146.53.




Psychosocial Barriers

>12 years: less
Seheeness gdherence to 6
mercaptopurine
[ I ) . . . .
m Inclusion In clinical
trials

Insurance

Costs related to
fertility
preservation

Bhatia S, et all Clin Onco2012;30:20942101.




Impact of Physical and Mental Impact at Work
In AYA Cancer Survivors

Variable

Interfered with physical tasks required by job
A No
A Yes
Interfered with mental tasks required by job
A No
A Yes
Extended paid time off from work, unpaid time off, or a change
in hours, duties, or employment status
A No
A Yes
Extended paid time off from work
A No
A Yes
Unpaid time off from work
A No
A Yes

Ketterl TG, et alCancer 2019;125:1904917.

CT/No CT, n (%)

96/119 (44.7)
187/115 (61.9)

144/189 (43.2)
269/130 (67.4)

64/108 (37.2)
352/212 (62.4)

115/63 (64.6)
228/138 (62.3)

159/96 (62.4)
183/103 (64.0)

OR

1.00
1.97

1.00
3.22

1.00
3.56

1.00
1.02

1.00
1.39

95% CI

Ref
1.22c3.11

Ref
2.15¢4.79

Ref
2.31c5.47

Ref
0.62¢1.67

Ref
0.79¢2.36




AYA Cancer Survivorship

Psychosocial Impact

Treatment Complications

A Health behaviors
Risky behaviors
Diet/exercise
A Healthcare needs
Chronic healthcare needs
Access
Emotional adjustment
Fear of recurrence
Anxiety/PTSD
Social relationships
Employment/finances
Complete education
Career/debt/financial stress

>\

> >

Baker KS, Syrjala kKlematology Am Soc Hematol Educ Progra@i8;2018:146.53.

-

A

A

A

Cardiac
Cardiomyopathy
Obesity, HTN, dyslipidemia
Thrombosis

Endocrine

Anterior pituitary dysfunction: GH, LH, FSH,
ACTH, TSH

Ovarian dysfunction

Testicular dysfunction
Reproductive

Fertility

Sexual dysfunction
Musculoskeletal

Osteonecrosis

Osteopenia




Pediatric Regimens Rely on Steroids and Asparaginase
With Unique Toxicities

A Thrombosis and bleeding

A Pancreatitis

A Hepatic toxicity

A Metabolic syndrome (hyperglycemia, hypertriglyceridemia)
A Osteonecrosig late toxicity, less understood

Toxicities disproportionately affect older children and adults

Mattano LA Jr, et all. Clin OncoR000;18:326:8272; Patel B, et adleukemia 2008;22:30812;Vrooman LM, et all Clin OncoR013;31:12021210;
Albertsen BK, et al. Clin Onco2019;37:1638L646; Burke PW, et &SMO Oper2020;5:e000858.
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Course I is to begin < 5 days of registration (Step 1).
Allopurinol until peripherzl blasts and dullary disease are reduced —————» |
T T 1 1 LA N N BN Y WSt By Wy 1 1

Ara-C
. COURSE II: REMISSION CONSOLIDATION (see Section 7.4) DMNR Cvclo MTX DOX DEX
Dex Days 1- = I R T - < .
\’C;‘ = Begin Course II within 7 days after peripheral blood counts recover with ANC = 750/uL and platelets = 75,000/uL. Y
DR If counts not recovered within 4 weeks. then contact the study chairs. Therapy should be interrupted for patients who VCR VCR VCR Cyd o VCR
are febrile, neutropenic and proven infected, and resumed at the same point when the signs of infection have abated.
Otherwise, therapy should mot ha i A far 1 ion alona pxgent. gp. Dap- 79 Hald Mav 70 Pred Dex Peg-ASP Dex e6MP
chemotherapy until ANC
and submit specimens asrer  COURSE TIT: INTERIM MAINTENANCE (Capizzi Methotrexate) (see Section 7.5 Peg-Asp Peg-Asp IT-MTX Peg-Asp MTX
- - CT Begin Course IIT within 7 days after peripheral blood counts recover with ANC = 750/uL and platelets = 73,000/uL.
Day 1 = 3‘ ArzC Days 1 -4 1f counts not recovered within 4 weeks, then contact the study chairs. IT-MTX Ara-C Ara-C IT-MTX
Allopurinol £ EMP onDays L3
¢ T Therapy should be interrupted for patients with severe infections and resumed when the signs of the infection have IT-AraC 6MP 6-TG
IT-Ara-C ¢ MIX abated. VCE. and I'V methotrexat:
¢ R treatment day (See Section84.3)  COURSE IV: DELAYED INTENSITIFICATION (see Section 7.6) IT-MTX IT-MTX
1 Dy 1 2 3 A bone marrow aspirate and biopsy must be obtained prior to initiation of Course IV,
a If patient has consented to A041:  Begin Course IV within 7 days after peripheral blood counts recover with ANC = 750/uL and platelets = 75.000/pL.
I I\-{T\,t If counts not recovered within 4 weeks, the ’ T ’ JenemuYURE > IV T Tt oY
R ‘K.—F‘ = 75.000/uL prior to starting Delayed Inte p .\ 12invenance Therapy cousses (12 week courses: 84 day cycles) ustl total duration of thesapy is 2 years fom
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VCR Vincristine 1.5 mg/m? (maximum dose 2 mg) IV on Days 1, 29, and 57. Voriconazole and posaconazole
are contraindicated with vineristine




¢ KS

A
A MD-NP teams

A RN infusion teams (primary nurse
model)

A AYA monthly interdisciplinary
meetings

A Clinical trials that cross age
boundaries (b/w peds and adults)

A Clinical and scientific pediatric/adult
ALL conferences

I &G+xAffl 3SE

MDs with special interest/focus in ALL A Multidisciplinary support

Infectious disease, dermatology
(same clinic)

Fertility/endocrine

Cardieoncology, renabncology,
neuro-oncology

A Social work, psychology, psychiatry
A AYA support group

A Non-English speakers paired with
primary translator; consent forms
translated into native language




Conclusions

A Administration of doséntensified pediatric regimen in adults is feasible

with acceptable toxicity

A This approachranslatesinto better survival for adults with ALL
3-yr OS: 75%:;-8r DFS: 73% (42rfo f/u)?

PEGASNase has increased toxicity in older adult patients as well as patients with high BMI

(>30)

A Many challenges remain
Psychosocial issues
Practice patterns
Biology (PHike signature)
MRD status

1. DeAngelo DJ, etal. ASH 2015. Abstract 80.

—

Can apply the multidisciplinary approach and survivors
clinics to adults >40 yr

hij
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B-ALL case discussion

Mridula Mokoonlall
The Alfred Hospital, Melbourne
August 23, 2024




Mr V ¢ 54-

yearold
gentleman

> -
APhiladelphianegative Bacute Iymphoblastic\
leukemia
ADiagnosed on 1/02/2022
ABM: 77% blasts and PB WCC of<210%/L

ACG: no mitosis but FISH neg B€RABLand
KMT2Arearrangement

T (46,XY atrelapse)

AFlow cytometry: dim CD19 and CD20 neg
with aberrant expression of myeloid
markers CD13 and CD33



Comorbidities

ACharlson Comorbidity Index score 1 (for age)
T Nil significant medical history
T Nonsmoker and minimal alcohol

AMigrant from Sri Lanka; family with 2 siblings and children
AWorks in IT



ARisk stratification
ATreatment decision




HyperCVAD

protocol

A C1A: morphologic remission with level MRD positivity
0.008%*

A C1B: complicated by severe AKI secondary from
methotrexate, subdural hygromas due to &#k, and
complicated by acute SDdhil further IT therapy

deliverable
T Prophylactic cranial radiotherapy
T Systemic chemotherapy postponed due to severe SDH
MCommenced on POMP protocol witiv® + Mtx + Pred
with MRD relapse

A C2A: well enough 3 months latemorphologic remission
and MRDnegativity

A C2B, C3A, and C3B completed with MR CR

*MRD by multiparametric flow cytometry and IGH VH6 byPRR.







Reduce
Intensity
conditioning
allograft

A Date of transplant: 10 months pesiiagnosis

A Matched sibling donor (ABO/Rh mismatched, CMV
R+/D+)

A Conditioning Flu-Mel
A GVHD prophylaxis: PTCBA

Posttransplant complications

A Grade 3 GUT aGvHD by D35

1 Steroid responsive (oral prednisolone and
budesonide)

A CNI induced/transplaraissociated TMA
T CSA switched to sirolimus

A BK viral reactivation with cystitis and hematuria
A Lowlevel CMV viremia on valganciclovir
A Significant deconditioning with ECOG down to 3

AGr_aft function: neutropenia and thrombocytopenia
(still persistent)



Response posAlloSCT

AD+30 and D+96 BMAT: remains in MRBeg CR



Early relapse at 8 months pest
allograft

ARepeat BM a8 months: In morphologic remission but MRD detected, FCM
0.89% and IGH VH6x11.02

T Was still needing intermittent GCSF doses, and PIt count betweesb4Q10%/L
A2 weeks later repeat BN 7% blasts morphologically

At the time, functionally improved ECOG 1



Salvage plans post
allogeneic transplant



What is the treatment of
choice after relapse post
allograft at CR1?

IV blinatumomab
Inotuzumabozogamicin
Repeat allogeneic transplant
CAR T therapy

OO0y




Salvage blinatumomab as bridging
therapy

ASalvage IV blinatumomab and intrathecal chemotherapy
ACycle 1Possible neutrophilic dermatosis (Sweet syndromegcessitating course
of prednisolone
T MRD detected <k 10* after 1 cycle of blin
AC2 complicated by grade 2 ICANS (Nadir ICE score ~6) managed with 1V

dexamethasone, and in setting of hypotension (no fevers)diadtumomab
Interrupted

AC3 complicated bitlebsiellaoxytocabacteremia(EOC3 MRD neg)



CAR T

AAutologous CAR Tréixucabtageng

AComplications: Lowgrade CRS/ICANS but
had parainfluenza and LRTI

AD28 BMAT, MRD negative

AMRD detected; 3 months post
brexucabtagene

ARelapsed disease with 10.5% blasts on
follow-up marrow after a few weeks



Treatment options
PostCAR T relapse




What is the treatment of
choice afterelapse posCAR T
delivered at CR2?

A. Chemotherapy

B. CD19 bispecific engager (clinical trial vs IV blinatumomab)
C. Inotuzumabozogamicin

D. Second allogeneic transplagsame or different donor



Clinical trials option as bridging
therapy

AEnrolled currently onto AMGEN Study (2018025Ph2a3/Ph2a4 dose
expansion with SubQ blinatumomab

AlIntention to bridge to second allogeneic transplant with different sibling
donor
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GLOBAL LEUKEMIA ACADEMY

ALL (AYA) Clinical Case
August 23, 2024

Rithin Nedumannil,
MBBS, MPH, FRACP, FRCPA

Peter MacCallum Cancer Centre, Victoria, Australia
Email: rithin.nedumannil@ petermac.org



Initial diagnosis

29 yo female constitutional trisomy 21 (Down syndrome)
A Very active, independent ADLs, lives with parents, perineal lichen planus

CD19+ CD20+ CD22+ positivesliRl (CRLF2earranged) preB-ALL

Presented unwell with leukocytosis

A WCC 64%10%L, Hb 50 g/L, PLT 3GL0O%L; Film 99% blasts

A Flow:CD19+10+bright,20+, 22+24+, 34+, 38+dim, 58+, 9+, cyt79a+, MPO
A CG: 21+; FISH BBCRABL1, KMT2A, ETV6/RUNXgative

A BCRABLIgualitative PCR not detected

A WGSIGH:CRLF2earrangement

A NGS (amplicon panel)
A JAK2c.2044A>T; p.(lle682Phe)
ANRASZ.35G>A; p.(Gly12Asp)
A ATMc.4618G>T;p(Asp1540Tyr) VUS



AYA Induction

A Commenced prgohase steroids and vincristine

A Required emergency leukapheresis and intubation to facilitate
management and insertion of lines

A Ommaya inserted, CSF not involved by flow cytometry or cytology
A Commenced AYA (COG AALLOR&R)ction with rituximab: May 2022

A Slow early response: BMAT D14: 20% blasts on aspirate590%oblasts
by CD19/CD34 IHC, flow 53% blasts with immunophenotypic switch
CD45dim, 3449+ 10+ bright20c, 22, 24+, 38, 58+

A Postinduction BMAT D27: 3.3% blasts on aspirate, CD19/34/PAX®AHC
10% blastsflow 3.8% MRD CD45+dim, 349;+(with a dim tail of 30%),
10+, 2@, 22 partial (20% positive)24+, 3§, 58+



Salvage blinatumomab

A Commenced salvage blinatumomab for refractory disease-Awat
iInduction

A BMAT postcycle 1: morphologicemission (CR1), no immunophenotypic
evidence of MRD by flow

A Discussion regardmg transplant: high risk of toxicity and poor tolerance c
G2EAOAGASAaKLINEOSRdAzNBS A NBIjdzA NBRX

discussed at allograft MDM
A Completed total 5 cycles of blinatumomab + IT MTX

A BMAT postycle 5: ongoing morphologic remission, no immunophenotyp
evidence of MRD by flow (sensitivity-1f® 10°)

A Planned for POMP maintenance: delayed due to Gl issues



First relapse

A Relapse8 months posttompletion of fifth cycle of blinatumomab

A FBE Hb 140 g/L WCC»?B0%/L PLT 34% 10%L with 28% circulating blasts
A BMAT: blasts 72% on aspirate, crushed trephine

A Flow cytometry: CD4549+, 10+ (bright), 26, 22+ 24+, 34+, 38 58+

A CG: constitutional trisomy 21

A FISHCRLFgarrangement (using CRLF2 BA probe)

A NGSIAKZ.2044A>T; p.(11e682Ph&)RAS.35G>A; p.(Gly12AspNRAS
c.34G>A; p.(Gly12SeATMc.4618G>T;p(Asp1540Tyr) VUS

A CSF not involved by flow or cytology



Summary of treatment course

Admitted to ICU

Spontaneous TLS
Renal support
Intubated

Prephase
Vinc + PNL

COGO0232 inductio
(dose modified)

D15 BM SER (50%)

D27 BM (6%)

No CNS

Blinatumomab

IT MTX Relapse

3 mo after

MRD neg Blin ceased

after C1
6 months

POMP
planned




How would you treat this patient?

Chemotherapy
Inotuzumab
CD1%targeted CAR T
Inotuzumab then CAR T
Inotuzumab then allograft

akrwnh e



Salvage inotuzumab and CAR T

A Salvage inotuzumab: Achieved morphologic remission (CR2) with no
immunophenotypic evidence of MRD by flow (sensitivity)ljpostcycle 1
Inotuzumab

A Enrolled YTB323 CAR T (trial) CD19/CD22 ALL arm

A Commenced FC LD chemotherapy 1/12 mmshpletion of inotuzumab
followed by infusion of YTB CAR T

A No CRS/ICANS

A BMAT D28 postAR T: ongoing morphologic remission, no
immunophenotypic evidence of MRD by flow (sensitivity* t010);

NGS niKRAS/JAK@Ariants detected

A BMAT 3 months posEAR T: ongoing morphologic remission, no
immunophenotypic evidence of MRD by flow (sensitivity t0104)



Second relapsemore CAR T

To To Do Do Do Po Do Do To Do I

Relapse 6 months poMTB CAR T: incidental finding eménth BMAT
FBE Hb 143 WCC 3.0 ANC 1.8 PLT 121

BMAT: aspirate 5% blasts, CD34/19 IHC 10%, flow 2.6% blasts CD45+, 19+, 10+ (krigat), 20+,
34+, 3&, 58+

CSF not involved by flow or cytology

Bridging prednisolone and vincristine

Second YTB323 CAR T infusion (compassionate access) following FC LD
Grade 2 CRS treated with tocilizumab and dex, no ICANS

Circulating blasts D23 pesecond CAR T infusion with rising LDH and uric acid

PB flow confirmed Bymphoblasts, CD45+ (dimd)9+, 10+ (bright)20 bimodal(positive and dim in
50%) .22+ 24+, 34+, 38 58+

BMAT D28frank refractory BALL, 99% blasts on aspirate

Discussed allogeneic SCT, declined in view of toxicities, higher TRM risk. Main goals are to optimize
and minimize time in hospital



Summary of treatment course

3 mo after
Blin ceased

First relapse

Admitted to ICU COG0232 inductio Blinatumomab Inotuzumab
(dose modified) IT MTX MRD neg Relapsed
after C1
Spontaneous TLS 6 mo after
Renal support D15 BM SER (50%) MRD neg first CAR T

CART trial
YTB323
CD19/22
MRD neg

Intubated after C1

D27 BM (6%)
6 months
Prephase

planned




How would you treat this patient?

Chemotherapy
Chemotherapy + ruxolitinib
Blinatumomab

Inotuzumab

Inotuzumab then allograft

akrwnh e



