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Virtual Breakout — Adult ALL Sessions (Day 2)
24 September 2022,11.00-13.45 CEST

Chair: Dr Elias Jabbour ‘

Time (CEST) Title Speaker
11.00 - 11.10 Session Open Hias Jabbour
11.10-11.35 OptimizingFirst-Line Therapy in Adult and Older ALL: Integration of Inmunotherapy Into Frontline Regimens Nicolas Boissel
11.35-12.00 CurrentTreatment Options for Relapsed ALL in Adult and Older Patients Nicola Gokbuget
ALL Case-Based Panel Discussion t/ggevrztsosr;lilas Jabbour
12.00 - 12.40 * Relapsed/Refractory Case 1 i
Anjali Cremer
* Relapsed/Refractory Case 2
All faculty
12.40 - 12.50 Break
12.50 - 13.10 Beyond the Horizon: New and Future Treatment Approaches for Adultand Older ALL Patients Nicola Gokbuget
13.10-13.35 Interactive Dis cussion: Treatment Landscape Evolution Moderator: Blias Jabbour
All faculty
13.35-13.45 Session Close Bias Jabbour
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Virtual Breakout — AML Sessions (Day 2)
24 September 2022,14.30-17.15 CEST

Time (CEST) Title Speaker
14.30 — 14.40 Session Open Gail J. Roboz and Naval Daver
14.40 - 15.00 Personalized Induction and Maintenance Approaches for AML Gail J. Roboz
15.00 — 15.25 Fit and Unfit AML Patients: How Do We Distinguish? How Do We Treat Differently? Agnieszka Wierzbow ska
AML Case-BasedPanel Discussion ng%?zti;sﬁfg IJ. Roboz and Naval Daver
15.25 -16.05 * Relapsed/Refractory Case 1 9
Anna Torrent
* Relapsed/Refractory Case 2
All faculty
16.05 - 16.15 Break
16.15-16.40 Optimizing Management of Relapsed/Refractory AML Naval Daver
16.40 - 17.05 Interactive Dis cussion: Treatment Landscape Evolution Xﬁ?:('ﬁgg Gail J. Roboz and Naval Daver
17.05-17.15 Session Close Gail J. Roboz and Naval Daver
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a Question 1

What age group is considered elderly ALL patients?
1. 250 years

2. 2bdyears
3. 260 years
4. 265 years
5. 270years
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a Question 2

Which of the following is NOT true for treating ALL?

1.

il

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

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

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
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Optimizing First-Line Therapy
in Adult and Older ALL:
Integration of Immunotherapy
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Immuno-oncology Therapies in ALL

* Antibody-drugconjugate
— Inotuzumab ozogamicin (BESPONSA®)

= Antibody-drugconjugate
= R/RCD22+ ALL inadults

CTLA-4

Engineered
Immune

enecigoin * CD19-CD3 immune cell engager
— Blinatumomab (BLINCYTO®)

= BispecificT-cell engager

= R/RCD19+ ALL inadults/children

= MRD+ B-ALLin adults

= Consolidationinchildren withfirstrelapse HR Ph—B-ALL

* CD19 CART

— Tisagenlecleucel (KYMRIAH®)
= CD19/4-1BB/CD3z CAR Tcells
= CD19+ ALL in children, adolescents and young adults,
second relapse, first relapse post-HSCT (<26 years)

— Brexucabtagene autoleucel (TECARTUS®)
= CD19/4-1BB/CD3z CAR Tcells
= R/RCD19+ ALL inadults

Malignant
cell

Batlevi CL, et al. Nat Rev Clin Oncol. 2016;13:25-40.



CD20 Monoclonal Antibodies

Phase Ill R-GRAALL-2005 study, CD20+ Ph— B-ALL!
1 EFS

65% (55-73)

CD20 expressed in 1/3 of B-ALL
(upregulated by steroids)

050
L

probabilty ol EFS

52% (42-61)

What have we learned from phase lll studies?
- R'G RAALL'ZOOS and UKAI—L- 141’2 o Hazard ratio, 0.66 [0.45-0.88]; p= 0.038

0 12 24 36 48 60 72 84 96

— Rituximab given throughout the protocolin CD20+ ALL patients reduces .. =
the risk of relapse and improves EFS!? e RooE

— Rituximab given during inductionin all patients does not improve EFS?

* Pending questions/issues
— Should rituximab be given regardless of CD20 expression?

— Mechanisms? (direct toxicity, ADCC, CDC, decreases anti-asparaginase
immunization...)

=)
=1

o
~
o

o
@
=]

— Notapproved, but widely used with occasional reimbursement issues

o

P

33
1

Proportion alive without relapse

HR: 0.88 (95% Cl: 0.71 - 1.11), p=0.28

* New-generation CD20 mAb may provide similar benefit3

o
=)
=1

[‘) ('5 1‘2 18 2’4 3’0 3‘6 4‘2 4‘8 5‘4 6‘0 6‘8 7‘2 7‘8 8‘4

) Time since randomisation (months)
1.MauryS, etal. NEnglJ Med. 2016;375:1044-1053; 2. Marks DI, et al. Blood. 2019;134:739; N B K 6 240 185 151 118 92 72 56 43 35 25 19 10 1 0
3.ChewsS, et al. Best Pract Res Clin Haematol. 2020;33:101226. SOC+R 289 236 185 156 128 104 80 65 51 37 26 13 5 3 0



Inotuzumab Ozogamicin

* Inotuzumab ozogamicin is a CD22 monoclonal antibody
conjugated to the cytotoxic antibiotic calicheamicin?

* Inotuzumab is approved in R/R B-ALL

* Pivotal study (INO-VATE) in R/R B-ALL (n = 218)?
— Overallresponse rate: 80.7% vs 29.4% for SOC
— Complete MRD response (<0.01%): 78.4% vs 28.1% for SOC
— 2-year 0S:23% vs 10% for SOC 104

0.9+
0.8
0.7+
0.6
[ e i bttt
0.4+
0.3
0.2

INO-VATE phase Il study (R/R B-ALL)

Hazard ratio, 0.77 (97.5% Cl, 0.58—1.03)
P=0.04

» Safety profile
— Cytopenia (febrile neutropenia, thrombocytopenia)
— Grade 3 hepatic toxicity3
— Veno-occlusive disease, mostly observed after allo-SCT

Inotuzumab ozogamicin group

Probability of Overall Survival

0.1 Standard-therapy group
H 0.0 T T T T T T T T
e Anecdotal datain MRD+ ALL o 5 1 15 2 25 0 35 40
Months

No. at Risk

Inotuzumab 164 112 62 41 24 13 8 2 0
ozogamicin
Q- . . i . . . group

1.Uy N, etal.JBlood Med. 2018;9:67-74; 2. Kantarjian H, et al. N Engl J Med. 2016;375:740-753; Standand-therapy 162 e 51 2 6 s . . 0

3. KantarjianH, et al. Lancet Haematol. 2017;4:e387-e398. group



Inotuzumab Ozogamicin in Frontline B-ALL

Age, years Patients, N Endpoint NCT

GIMEMA ALL2418, MRD study 18+ 76 MRD NCT03610438
MDACC MRD study 18+ 40 RFS NCT03441061
MDACC HCVD (+ Blin) 14+ 80 RFS NCT02877303
NCI/ALLIANCE A041703 (+ Blin) 18+ 64 EFS NCT03739814
MDACC HCVD + INO, 260 years 60+ 276 MTD/PFS NCT01371630
GMALL INITIAL-1 56-74 45 EFS NCT03460522
ALLIANCE A041501* 18-39 310 EFS NCT03150693
EWALL EWALL-INO 55+ 130 0S NCT03249870
CcoG ALL1732* 1-25, HR NA DFS NCT03959085
ALLTOGETHER ALLTOGETHER-1* 1-45, IR-high NA DFS NCT04307576
GRAALL 2022-B* 18-65, SR and HR 480 DFS Pending

Comments

* Incombination with chemotherapy,  in place of anthracycline

* In patients with no indication for allo-HSCT
— Elderly patients

— Young patients with no VHR features

*Phase Ill studies.



MiniHCVD + Inotuzumab * Rituximab
Ph—- ALL in older adults

Patient characteristics Early response 100 Outcome (OS, PFS)

* Overallresponse, 98% (47/48)*
Patients (n=52)
* CR, 85%; CRp, 10%; CRh, 2%
Age (years) 68 (64-72) L. "k 80—+
Sex * MRD negativity, 78% (36/46)
Male 32 (62%)
Female 20 (38%) — 60
=
ECOG performance status =2 7 (13%) = LI
Median white blood cell count 3-0(1-5-5-6) ;
(10° cells per L) E 40
White blood cell count =50% 4(8%)
Peripheral blasts (%) 11(0-45)
DI A 46 20 2year(95%Cl) 3year(95%C1) Median
Kar)futy-u: —L— Progression-free survival 59% (43-72) 49% (32-64) 35 months
Diploid 16 (31%) Overall survival 66% (50-78) 56% (39-79) Not reached
Low hypodiploidy/triploidy 11(21%) o ‘ : : I : :
t(4:11) 0 0 12 24 36 48 60 72
High hyperdiploidy 5(10%) Number at risk Time from start of treatment (months)
Tetraploi 3(6% (number
o . censore)

P Overall survival 52 (0) 32(8) 21(16) 16 (18) 8(26) 1(33) 0(34)
Miscellaneous 6 (12%) Progression-free 52 (0) 31(8) 19 (15) 14(17) 7(24) 1(30) 0(31)
Not done or insufficient metaphases 10 (19%) survival
Median CD22 expression in the bone
marrow (%)

D20 expression =20% of cells inthe bone 31 (60%) safety
marrow .
*  33% grade 3+ liver AEs

Central nervous system disease at diagnosis 3 (6%)

e 4VO0D,1 afterallo-SCT

Kantarjian H, et al. Lancet Oncol. 2018;19:240-248. *N = 4 patients enrolled in CR; **Time of CR assessment.



EWALL-INO Phase Il Study

Ph— ALL in older adults

* N =130 patients with Ph—BCP-
ALL
* Age 55+ years

* Sequential INOfor first 2 courses
— 0.8/0.5/0.5 mg/m2forcycle 1
— 0.5/0.5mg/m2forcycle 2

* Followed by 6 INO-free

consolidationcyclesand
maintenance

Chevallier P, et al. Blood. 2021;138:511.

Prephase

Induction PART |

Induction PART Il

1

* reduced to 1 mg flat dose if age>70y

European

Working Group for Adult
Acute

Lymphoblastic
Leukemia

DEX, 10 mg D-5 to D-1
Single IT

DEX, 20 mg D1-2, D8-9, D15-16, D22-23
VCR, 2 mg* flat dose D1/8/15/22

Triple IT D2, leucovorin 15 mg D3

INO, 0.8 mg/m2 D1, 0.5 mg/m2 D8 and D15
G-CSF, 15 until recovery (ANC >0.5 G/L)

DEX, 20 mg D1 and D8

CY, 300 mg/m? D1-3

Triple IT D2, leucovorin 15 mg D3
INO, 0.5 mg/m2 D1 and D8
G-CSF, 15 until recovery



European

EWALL-INO Phase Il Study nouge P for Al

Lymphoblastic
Leukemia
Patient characteristics Early response (post-ind 2) Outcome (RFS, OS)
* Overall response, 89% (80/90) o :
Patients * CR, 80%; CRp, 9% "
Sex: male/female 39/51 *  MRD negativity, 73% (49/67) 2 - 7%
Median age, years (range) 69 (55-84) g ‘
2 50%
Median WBC, Giga/L (range) 4.6 (0.5-601) é
Median CD22,% (1QR) 86.5(60.7-97) g 25%
Oncogenetics
Low hypodiploidy/neartriploidy 25 (28%) Liver toxicity % 1
Ph-like 10 (11%) * 8.8% grade 3+ liver AEs 8 T megens 3
KMT2A-r 9 (10%) * 3VO0D,1 afterallo-HSCT o0 :
Others 46 -
Median follow-up, years (range)  1.18(0.3-3.5) - 78%
§ 50%
g 25%
0% '
Chevallier P, et al. Blood. 2021;138:511. 0 1 3 3

Time (years)



GRAALL-2022 Ph—- BCP-ALL

VP16, ARAC, 6MP (optional, 1 or 2 cycles)
HD-ARAC, DXM

,_.\
i
i

HD-MTX, VCR, 1 triple IT

1
:
HD-Cy, VP16, MTX, 1 triple IT !
1
VCR/PDN reinduction i

1

Blinatumomab

Tafasitamab MRD1 20.1%

Or no CR after induction

:.naﬂ

MRD TP1
IG/TR

Induction T

Prephase

PDN, PO prednisone; DXM, dexamethasone; VCR, vincristine;
DNR, daunorubicin; 1DA, idarubicin; ARAC, cytarabine;

L-Aspa, recombinant L-asparaginase; Peg-Aspa, Peg-asparaginase;
MTX, methotrexate; Cy, cyclophosphamide;

6MP, 6-mercaptopurine; IT, intrathecal; HD, high-dose

LI, late intensification

triple IT, MTX/ARAC/steroids

1:7 Triple IT (prophylaxis only)

Slide courtesy of N. Boissel.

4

]
]
I

s

Blinatumomab

ALLO
Pl HSCT

,/

Unable to

proceed to allnx

HSCT

MRD2 20.01%

MRD TP2
IG/TR

Conso. 1

J%H C
\.‘“‘

l

MRD TP3
IG/TR

Conso. 2

T Intensification

Late

VCR

PDN
DNR, Cy
Peg-Asp

GRAALL

LALA COELAMS SAkiE

MRD TP4
IG/TR

Maintenance

Blinatumomab

St

24 months

. x9 or 10, up to 12 months

Blinatumomab (x2 or 3,
up to 5 cycles)

i
1

- >
6MP

l

MRD TP4
IG/TR
Maintenance
Conso. 3 T 24 months
@
A MTX
6MP

x 18 (monthly for 1.5 years)

x12

MTX
6MP

PP AT



Blinatumomab in MRD+ Patients

« Blinatumomab is a bispecific T-cell engager that s Q
redirects T-cell cytotoxicity against CD19+ target cells c ”"‘“ -

* Blinatumomab was first approved in R/R and MRD+ ." N s
B-cell ALL! ot

* Single-agent blinatumomab in MRD+ B-ALL (BLAST

Anti-Target
antibody

study)??3
— Complete MRD response (n=113): 78% after 1 cycle @) 104 Patenta in GR1 at Basaline by MRD Resp
. 0.9
— 5-year OS(n =110): 50% in complete MRD responders £ 08
— MRD response is predictive of outcome E a8 o )
05 e W]
» Safety profile (MRD setting, n = 116)? E -
— Grade 3+ neurotoxicity: 13% o) ’“:“E_.“'T.E':'_‘:":d?g;:;"“ﬁ“;‘:,'
— Cytokine release syndrome: 3% B T S R R A
o af ris udy o
— Mostly occurring during first cycle Yes N*ff{ "-43 9 4 a0 B B oM@ @

1. KantarjianH, etal. NEnglJ Med. 2017;376:836-847; 2. Gokbuget N, et al. Blood. 2018;131:1522-1531; 3. Gokbuget N, et al. Leuk Lymphoma. 2020;61:2665-2673.



Blinatumomab in Frontline Ph— ALL

Age, years Patients, N Primary endpoint NCT
NCI ECOG study (randomized study)* 30-70 509 (0N NCT02003222
MDACC study (MRD) 18+ 40 RFS NCT02458014
MDACC Hyper-CVAD study 14+ 60 RFS NCT02877303
GIMEMA study 18-65 149 MRD at week 14 NCT03367299
HOVON study (frontline) 18-70 80 MRD after cycle 1 NCT03541085
PETHEMA (high-risk) 30-55 38 MRD after cycle 2 NCT03523429
GMALL study (MOLACT-1, MRD) 18+ 30 MRD after 1 cycle NCT03109093
GRAALL-QUEST study (high-risk) 18-59 95 MRD after 1 cycle NCT02617004
EWALL-BOLD study 56-74 50 MRD after cycle 2 NCT03480438
NCI SWOG study 65 44 3-year OS NCT02143414
AMGEN (Golden Gate study)* 55+ (40+ with comorbidities) 274 EESKEE NCT04994717

Comments

* Assingle drugin CR, with few exceptions (HOVON)
* Frequent MRD studies based on BLAST results
* High-risk groups regardless of MRD response

*Few phase Il studies.



Hyper-CVAD + Blinatumomab (+ rituximab/ofatumumab)*

MDACC

Patient characteristics (N =34)

Characteristic

N (%) / median [range]

Age (years) 37 [17-59]
ECOG performance status 22 8(21)
WBC (x10°/L) 3.1[0.5-360.9]
Karyotype

Diploid 11 (29)

High hyperdiploidy 3(8)

Low hypodiploidy / near triploidy | 6 (16)

KMT2A rearranged 3(8)

Complex 3(8)

Others 12 (32)
CD19 expression 99.8 [41.9-100]
CD20 expression 220% 17/33 (52)
CRLF2+ 6/32 (19)
TP53 mutation 10/37 (27)
Response
CR after induction 26/32 (81)
CR at any time 32/32 (100)
MRD negativity after induction 22/26 (85)
MRD negativity at any time 37/38 (97)

Short N, etal. Blood. 2021;138:1233.

Safety

Grade 3+ neurotoxicity, 11%
1.0

Outcome (OS, CRD)

0.8+

0.6

0.4+

Fraction survival

0.2+

0.0

|1 TR R [T T

Total Events 3-year

=L Owerall Survival 38 ] 83%
- Complete Remission Duration 38 7 80%

Months

Median follow-up, 27 months

*If CD20+ >1%; 82% of patients.

(1]



GIMEMA Phase Il Trial (LAL2317)

Blinatumomab in consolidation (2 cycles)

Patient characteristics
MRD response

Characteristics N=146 *  95% MRD- afterblinatumomab 1
Male sex, % 54 * 81% MRD+ convertedto MRD- afterblinatumomab 1
Age (years), median (range) 41 (18-65)
Age group (years), %
18-40 47 safety
41-55 35 Grade 3+ neurotoxicity, 15.5%
>55 18
WBC (10°/L), median (range) 4.43 (4-474)
>30, % 27 Outcome
<30,% 73 100 -
Genetics WM ]
KMT2A-AFF4, n (%) 12 (8.5) . J] FUR—
E2A-PBX1,n (%) 5(3.5) £
Ph-like signature, n/N (%) 31/108(28.7) e
IKZF1 del, n/N (%) 40/84 (48) e
CDKN2A/B del, n/N (%) 38/84 (45) ’
ABL class/CLRF2/JAK2-r, % 3.8 (each) 7 P 00008 Com
Clinical riskclass, % Median follow-up, 13 months i
SR* 62 0 T T T T T 1
0 6 12 18 24 30 36
HR 38

BassanR, etal. EHA2021. Abstract S114.

months

*SR: WBC <30x10%/L, non-pro-B phenotype, non-HR cytogenetics.



GRAALL-B-2014-QUEST (HR B-ALL) GRAALL
Blinatumomab in consolidation/maintenance (5 cycles)

Patient characteristics MRD response Outcome (DFS, OS)
HR Ph—B-ALL (MRD+, KMT2A, IKZF1) «  MRD response after 1 cycle o

N =94 — <0.01% in 89% of patients | M
— Undetectablein 74% of patients '

Age (years), median (range) 34.6(18.1-60.0) g
. le femal 51/a3 * Factors associated with undetectable MRD % %
eX, male/temale . . & -
— Low MRD priorto blin % 00 18-month DFS, 79%
WBC (G/L), median (range) 12 (1-449) g

— Not age, WBC, or oncogenicsubgroup
0.204
Oncogenic subgroup

0.00

KMT2A-r, n (%) 16 (17) 0 1 15 2 25
Time(years)
ZNF384-r,n (%) 10(11) Safety MmberaTEK g 84 58 34 13 0
DUX4/ERG, n (%) 12 (13) Grade 3+ neurotoxicity, 7% 1.00-
Ph-like, n (%) 17 (18) 0.80
Hypo/NearT, n (%) 7(7) g 0604
@
B-other, n (%) 24 (26) 3
[ 0.404
Unknown, n (%) 8(9) °© 18-month 0S, 92%
0.204
IKZF1 intragenic deletion, n (%) 37/93 (40)
0.004
VHR (eligible for allo-HSCT) 49 (52) 0 5 1 15 2 25 3
Time(years)
Number at risk
89 66 50 25 1 0

Boissel N, et al. ASH 2021. Abstract 1232. Median follow-up, 20 months
’



GIMEMA D-ALBA Study

Dasatinib-blinatumomab frontline Outcome (DFS, OS)

Disease-free Survival

100
| Steroid pre-treatment | NS prophylaxis . m
1 E R 751
Lo
| Dasatinib + steroids | 28 DFS, 88% at 18 months
88 50
53
“ o
—| Response evaluation (day 85) l— 5'-; 25
1 &

CHR+CMR ‘ CHR but NO CMR l No CHR 0 ' T y !
0 6 12 18 24

Aonths since Complete H logic Resp (Day 85)

No. at Risk 62 55 37 17
Overall Survival

Blinatumomab 28 pg for 2 cycles (maximum 5 cycles) + Dasatinib 100+
m

g
2 754
<
|__PrimaryEndpoint_| | Molecular response (CMIR + PNQ) I 05, 95% at 18 months
after 2 cycles of blinatumomab v 2
-
N =63 patients (median age, 54 years) £ . . ] ] .
0 6 12 18 24
M CR rate, 62/63 (98%) Months
* CMRrate No.atRisk 63 60 52 2 4

— 17/59(29%) after dasatinib/steroids/ITT

— 33/55(60%) after 2 blinatumomab/dasatinib cycles .
* Maedian follow-up, 18 months

e Choiceof post-consolidation Tx made by the

Foa R, et al. N EnglJ Med. 2020;383:1613-1623. investigators (including 24 HSCT)



Blinatumomab + Ponatinib

MDACC

Patient characteristics

Characteristic

N (%) / median ND Ph+ ALL  R/R Ph+ ALL CML-LBP
[rangel Category N=35 N=14 N=6
Age (years) 57 [22-83] 381[24-611 691[29-82]
CD19 expression 99.8[74.9- 99.9[98.6- 99.7 [98.3-
1001 1001 99.9]
BCR-ABL1 26 (74) 13 (93) 0
transcript plso 9 (26) 1(7) 6 (100)
p210
Line of therapy Frontline 35 (100) 0 4 (67)
Primary 0 2 (14) 0
refractory 0 6 (43) 1(17)
Salvage 1 0 6 (43) 1(17)
Salvage 2+
Response
CR 21/23 (91) 11/13 (85) 4/6 (67)
CR/CRi 22/23 (96) 12/13 (92) 5/6 (83)
CMR after 1 cycle 21/33 (64) 10/14 (71) 1/6 (17)
CMR overall 28/33 (85) 11/14(79) 216 (33)

Short N, etal. ASCO 2022. Abstract 7009; Short N, et al.EHA2022. Abstract S114.

Safety
2 pts discontinued ponatinib: 1 stroke, 1 DVT
1 pt discontinued blinatumomab: neurotoxicity

Mo, at Risk

Outcome (ND Ph+ALL)
100,
N T . | U 1 1 1 1 1 s k

E 75+

=

=

n

=

o 5

=

=

a

&

B 254 Total Fuerts Bledian 0% J-ysar OF (955 Ci)

[

x5 o Mot Reached 03, | 7 G- Qi
a T T T T T T T
Q L] 12 18 L3 oy -1 g2 a8
Time {months)
£l ] L 15 L -] 5] " rd i



Golden Gate Study: Phase lll Study Design
Older patients with Ph— ALL

Induction Consolidation Maintenance
Experimental arm (n=137): CR MRD- o Cycle 1: chemotherapy Alct;;r:;:hi :Z:yes
CR MRD+ (210 T
* If 5% blasts and/or EM disease: iy Cycle 2: blinatumomab and 1 cycle
blinatumomab + LIC (2 cycles) Cycle 3: blinatumomab + LIC blinatumomab

E. * If <5% blasts and no EM disease: % Cycle 4: chemotherapy for 15 cycles total
8 blinatumomab + LIC (1 cycle), followed ";-‘ . . o g-
d by blinatumomab (1 cycle) < 3 s
S Wl CR MIRD- or 2 )
= ® 4 o =
N CR MRD+ (210 = &
o 1:1 randomization 5 _>( sl GMALL 8 £
= £~ Consolidation cycles 25, re-induction cycle Z @
= SOC arm (n=137): ‘—é ‘ HyperCVAD e fhse:/;:f o “;:?: §°

> e — —p
§ V Consolidation cycles 2-6 S
A Induction cycles 1 and 2 E CR MRD+ (2107%) Blinatumomab up to 4 cycles, H;gerC\IIAD
Consolidation cycle 1 - ) then GMALL or HyperCVAD —p cycles
GMALL regimen N Blinat.umom_ab up to 4 cycles >
or or discontinue treatment

HyperCVAD Discontinue treatment

—m@_ ~20-36 weeks m

Primary endpoints: treatment-emergent AEs, event-free survival, overall survival
Secondary endpoints: CR rate, MRD response, relapse-free survival

NCT04994717. https://clinicaltrials.gov/ct2/show/NCT04994717.
Study 20190360 protocol.



CD19 CAR T Cellsin ALL

* Tisa-cel approved in second relapse orfirst relapse after HSCT in
patients aged <26 years with B-ALL!?

Bruxa-cel approved (by FDA) in R/R B-ALL adult patients3

Overall results in children/adults with R/R B-ALL
— 60%—90% of overall response rate
— Complete MRD response in >80%
— 30%—-60% relapse rate

Challenges
1. Safety: CRS/ICANS

2. Persistence (and CD19+ relapses)
3. CD19-relapses

1. Maude SL, etal. NEnglJ Med. 2018;378:439-448; 2. Grupp SA, et al. Blood. 2018;132:895;
3.Shah BD, et al. Lancet. 2021;398:491-502.

ELIANA study?!
R/R B-ALL
3-21years
CD19/4-1BB/CD3z

100+

o
-3
1

Survival Probability (%)

Censoring time o
All patients (N=79) e

||||||||||||||||||

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34
Number of patients still at risk Time (months)
All patients 79 76 73 68 67 62 55 52 47 42 39 26 21 14 9 5 2 0

ZUMA-3 study?
R/R B-ALL

18 years+
CD19/CD28/CD3z

Median overall survival

Overall survival (%)

(95%Cl), months

— Patients with CR or CRi (n=39) NR (16-2-NE)
—— Patients without CR or CRi (n=16) 2.4 (07-NE)
— All treated patients (N=55) 182 (15-9-NE)

| en S e | | PR ST TR T SRSy ENT TG e R MR SN CETR SR gm0 | 1
123 4567 89101112131415161718192021 2223
Time since KTE-X18 infusion (months)
393939393838383836323232292423191613

6:2 22 140
6109 5555554332221111060¢00090
5549484443 4343 4341363535312625201714 7 2 2 2 1 0



CD19 CAR T Toward Frontline Therapy

CASSIOPEIA trial

Production and

Apheresis > release within
4-6 weeks
A
. o Interim . CTLO19
Induction = Consolidation maintenance » Lymphodepletion —»{ . . » Follow-up
phase infusion

* Patients: children and AYAs (1-25 years)
* CD19+ B-ALL

* De novoHR (NCI) B-ALLin CR1 with
MRD1 > 0.1% at the end of induction
and MRD = 0.05% at the end of
consolidation

Primary objective :
DFS at 5 years

Target :
140 infused pts within 4 years

1. Apheresis may be performed at the end of induction or consolidation phases

2. CTLO19 may be infused as soon as it is available

NCT03876769. https://clinicaltrials.gov/ct2/show/NCT03876769.



Summary

The ceiling of chemotherapyintensification has been reached in Ph—adult ALL

Immunotherapies and small molecules lead to encouraging results in R/R setting

Several parameters guide the development in frontline
— Patient age, condition, and comorbidities
— Disease characteristicsand MRD response
— Eligibility to allo-HSCT
— Drug safety profile

Many fields are being explored
— The best way to combineimmunotherapies, smallmolecules, HSCT
— The use of sequentialimmunotherapy targetingthe same antigen
— The place of MRD as surrogate marker
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Topics of the Talk

1. Definition of Relapse

2. Results of Standard Chemotherapy

3. Results of Immunotherapy in Relapsed/Refractory ALL
* Blinatumomab
* |notuzumab
e CART

4. How to Optimize the Use of Immunotherapies

5. Consideration for Sequencing of Immunotherapies

6. Relapsed T-ALL

7. General Considerations for Relapsed ALL
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Definitions: What Do We Speak About?

p

Early relapse

rimary refractory ALL

Refractory relapse
\(second relapse)

\

" BM Relapse
e <5% MRD
* >5% <50%

~* >50%

4
<

>

[ Late relapse

/ Lymph nodes
CNS (CSF, brain)
Testis
Other extranodal

>

&Combinations with BM /

N. Gokbuget9/2022



Topics of the Talk

1. Definition of Relapse

2. Results of Standard Chemotherapy

3. Results of Immunotherapy in Relapsed/Refractory ALL
* Blinatumomab
* |notuzumab
e CART

4. How to Optimize the Use of Immunotherapies

5. Consideration for Sequencing of Immunotherapies
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Results of Standard Chemotherapy in R/R ALL
Kantarjian Cancer 2019, New EnglJ Med 2017

SOCArmsin INO-VATE TOWER

N 162 134

Age 47 (18-79) 41 (18-78)
BM Blast <50% 30% 22%
Salvage 1 63% 48%

CR 31% 25%
MRD-neg 28%* 48%**

*Below the threshold for MRD (Flow)
**Negative MRD (Ig/TCR)

N. Gokbuget9/2022
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3. Results of Immunotherapy in Relapsed/Refractory ALL
* Blinatumomab
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Immunotherapy Approaches to the Treatment of
Hematologic Malignancies

Naked antibodies Inotuzumab Blinatumomab CAR Tcell
ozodamicin

S l .";

Y Q]r’ ﬁ( xi //é:’cheamun mu1;\-j T-cell membrane _

Alemtuzumab Rituximab Epratuzumab p {-chainofCD3

D3
.—| ’-1'. ¢
I;inker o3 co3 Costimulating
f @ protein

Complement ADCC ¥ \

e M .- : 7 G \I

‘ o
-

o’ @
N ®

Apoptosis

Major advantage: Targeted therapy with different
mechanism of action!



Blinatumomab: Bispecific Antibody CD19-CD3

Engagement by BiTE® antibody constructs leads
to activationand polyclonal expansion of T cells
(CD4/CD8)*

Proliferation

~>

/Q:

Activation of T cells requires presence of target
cells?

Transientincrease of cytokines (IL10,IL6, IFNg) Apoplosis

Cancer cells

Activity 1. Target CD19
depends on: 2. Functional T-cells
3. Access to blast cells

1.Klinger M, et al. Blood. 2012;119:6226-6233; -
2.Baeuerle PA, etal. Cancer Res. 2009;69:4941-4944. N. Gokbuget9/2022



Blinatumomab in R/R B-Precursor ALL: TOWER
Kantarjian, et al. N EnglJ Med. 2017

Patient Characteristics Overall Results
Blina SOC Blina Chemo

N 271 134 Evaluable 271 134
Age (median, years) 41 41 CR/CRp/CRi 44% 25%
Salvage 1 42% 48% o 0
Salvage 2 34% 32% R S i
Later salvage 25% 20% CRi 1.5% 4.5%
First remission >12mo 0 0

Prior SCT 35% 34% CRp 9% 4.5%
Ph-positive 0 0

Blastsin BM >50% 74% 78%
PB blasts/pl 4400 5000 Mol CR (PCR) 76% 48%

N. Gokbuget9/2022



Blinatumomab in R/R B-Precursor ALL: TOWER
Results of Remission Induction (CR/CRp/CRi) by Subgroups and Outcome by Salvage Line

Kantarjian, etal. N Engl J Med. 2017. Dombret, et al. Leuk&Lymph. 2019.
Blina Chemo (A) i i
S1: Binatumomab  11.1 (B2, NR)
Age —— 51: Chemaotherapy 5.5 (3.7, 8.0)
<35 yrs 43%  25% Load
35 yrs 4% 24% =l
. B S2+: HR (95% CI) = 0.72 (0.52, 1.0
Salvage Ilne E‘ _‘1—. = lS1n=:tir'|2::; an-rani.l:" = EIIL'IEII!':
First 53% | 35% 3 T
Second 40% V¥ | 16% S 04 '
o P e s s i e
Third 35% 11% [ : 'E
. > 0.24 ke
Previous allo SCT o
Yes 40% 11% L S —
NO 46% 32% 0 3 [ 9 M;:lhs 15 18 21 24
BM blasts Patienis at risk
51: Blinatumomab 104 BD 59 39 26 fd 5 1
<50% 65% ¢ 34% 51: Chemotherapy 63 39 26 18 1" 5 3 o
>50% 34% 21%
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Blinatumomab in R/R B-Precursor ALL: TOWER
Kantarjian, et al. N EnglJ Med. 2017

Overall Survival

Survival Censored at SCT

A Overall Survival B Overall Survival Censored at Time of Stem-Cell Transplantation
Median Overall Survival (mo) Median Overall Survival (mo)
Blinatumomab 7.7 (95% Cl, 5.6-9.6) Blinatumomab 6.9 (95% Cl, 5.3-8.8)
Lo Chemotherapy 4.0 (95% Cl, 2.9-5.3) Lo Chemotherapy 3.9 (95% Cl, 2.8-4.9)
E 019_ Hazard ratio, 0.71 (95% Cl, 0.55-0.93) S 0'9_ Hazard ratio, 0.66 (95% Cl, 0.50-0.88)
g . P=0.01 g - P=0.004
E‘l 0.8 t?!l 0.8+
= 0.74 = 0.74
o 0.6 Blinatumomab fg' 0.6+ Blinatumormab
8 05 o o5
S 04- 5 0.4 1,
£ 0.3 T TRt & 03 W,
E ‘ Ch th ULl | 3 0.24 *.'Z|'|err1otherapr,r-l'l"|—l —l
K 0.24 emotherapy Iy g E . IJI e
o 014 4.0mo g 0l —=
a o0 : . . : : . : | e oo T T | | T | | |
0 3 [ 9 12 15 13 21 24 0 3 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Blinatumomab 271 176 124 79 45 27 9 4 0 Blinatumomab 271 163 30 44 21 13 2 0 0
Chemotherapy 134 71 41 27 17 7 4 1 0 Chemotherapy 134 56 21 12 5 1 0 0 0

N. Gokbuget9/2022




Shor, et al. Mol Immunol. 2014.

Inotuzumab: Conjugated Antibody CD22

) Humanized
IgG4 anti-CD22

AcBut linker

K/\/o
NH O Me_ Me
0
NHN% " NH
CHy Ma BN oy e TN -
CH
1 » 1.0 OCH;
O, _CH; o =
0 CH3 OH "Nﬂm
H ggj H g
o0& E.' NAc-gamma
OCH3OH CH3 T calicheamicin
1 . DMH

Advani A, et al. J Clin Ongel 2010;28;2085-2093

Mechanism of Action

* Bindingto surface CD22 receptors of target cells

* Internalizationasa CD22-ADC complex

* ADC traffics from early to late lysosomes

* Linkercleavage and release of inactive calicheamicin

* Activated by intracellularthiol groups

* Intercalationin DNA

* Double-strand DNA break formation

* Apoptosisinduction

* Calicheamicin activity independent of cell cycle progression

. Gokbuget9/2022



Inotuzumab in R/R B-Precursor ALL: INO-VATE

Kantarjian, et al. New EnglJ Med. 2016; Kantarjian, et al. Cancer. 2019

Patient Characteristics Overall Results

Ino SOC Ino SOC

N 109 109 CR/CRi 81% 29%

Age (median, years) 47 47 CR 36% 17%

Salvage 1 67% 63% CRi 45% 12%

Salvage 2 32% 36%

Later salvage 0 0

First remission >12 mo 43% 35% MRDCR 78% 28%

Prior SCT 16% 20%

Ph-positive 13% 17%

Blasts in BM >50% 71% 72%

PB blasts/ul 175 39

N. Gokbuget9/2022



Inotuzumab in R/R B-Precursor ALL: INO-VATE

Factors for Achievement of Response

Kantarjian, et al. N Engl J Med. 2016.

Ino Chemo
Prior remission duration
<12 mo 77% 24%
>12 mo 87% 39%
Salvage line
First 88% 29%
Second 67% 31%
Age
<55yrs 80% 32%
>55yrs 81% 25%
Previous allo SCT
Yes 76% 27%
No 81% 30%
BM blasts
<50% 87% 41%
>50% 78% 24%
PH-positive 79% 44%

OverallSurvival
Kantarjian, et al. Cancer. 2019.
100 =+ Censored
—_ No. of Median 03 2-year survival  3-year survival
2 n events (95% Cl), mo (95% CI), % (95% CI), %
L 80 i == In0O 164 13 T7(6.0,92) 228(16.7,296) 203144, 27.0)
= SoC 162 136 62(47,83) 100(5.7,155) 65(29,123)
= P=.0004 P=0093
8 60
_g ] HR 0.75 (97 .5% CI, 0.57, 0.99)
e P=.0105%
2 40
[0}
=
g 204
(7]
0 _I T T T T T T T T T
0 6 12 18 24 30 36 42 48 54
. Time (months)
No. at risk
InO 164 95 54 41 38 23 12 5 1 0
SoC

Optimized Use
* Not more than 2 cycles before SCT (VOD risk)
* No double-alkylators for conditioning

N. Gokbuget9/2022



Inotuzumab in R/R B-Precursor ALL: INO-VATE

HSCT Realization After Study Treatment

N

HSCT any time

HSCT before further chemo
HSCT direct after CR/CRi

* Proportionof lIT pts

* Proportion of CR pts

Kantarjian HM, et al. Cancer. 2019;25(14):2474-2487.

Ino

164
48%
43%

40%
54%

SOC
162
22%
11%

10%
34%

Overall Survival by HSCT

100 1-

80 1

60 -

40

20

Survival probability (%)

=« Censored

MNo. of Median OS
n events (95% CI), mo

2-year survival
(95% CI), %

=+—= Follow-up HSCT I A7 12.6(9.3,277) 394(281,505)

No follow-up HSCT 50 44  7.1(5.6,10.8) 13.1(5.4,24.3)

HR 0.55 (97.5% CI, 0.32, 0.95)
P=.00657

No. at risk
Follow-up HSCT 71
No follow-up HSCT 50

N. Gokbuget9/2022

15 20 25 30 35 40 45 50
Time (months)

32 30 28 18 M 7 1 0
10 9 6 3 1 0 0 0



CD19/CD22 Antibodies in Adult ALL

Different patient population

High MRD response rates, but also high relapse rates
Better outcomesifused in first salvage

Survival in SCT pts only; potentially high TRM!

Activity in Ph-positive ALL

Toxicity profile favorable compared to SOC (eg, infections)

* Blina: neurologic events
* Ino: VOD

Negative prognosticimpact
Blin: blast in BM >50%; Ino: WBC >10.000/uL

No/limited data on late relapses
No/limited data on extramedullary relapses
Number of cycles needed not clear

N. Gokbuget9/2022




Comparison of Inotuzumab/Blinatumomab vs CAR T-Cell Strategies

Heterogeneity of CART
Trials

SCT * CARstructure

CR — * Vector

Blinaorino | NosCT » Autologous/allogeneic

T-cell selection/subset

Bridging (chemo, blina, INO)

* Lymphodepletion

scT * |nfusion Schedule

CR * Productiontime

Infusion — ey * Selected sites

* Leukaemia burden at
infusion

* Persistence of CAR T cells

* SubsequentSCT

NoCR — Blinaorino

Relapsed
ALL ]

Preparation I
° °

Planning

>

Lympho-

Apheresis _A_ Bridging
depletion

No CR
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CD19 CAR T Cells in Relapsed/Refractory Adult ALL
ParkJH, et al. N EnglJ Med. 2018

. . Overall Survival
Inclusioncriteria
. LOgp

* R/RALLor ALLin CR P L Median 0S:12.9 mo
* No specification for type of relapse o6 Py 39%subsequentsCT

. . . 044 U Mey, T
Patient characteristics os - — o ,
>5% BM blasts: 51% 00 | | - _
<5% BM blasts + extram: 9% e

Months since T-Cell Infusion

0.01-5% MROD: 28%

Overall Survival According to Disease Burden

<0.01%no detect MRD 11%

_ 10
3 08
Response rates "‘g 0.6+ , , Low disease burden
. £ 04 ' '
Recruited: 83 3 P=002
o [ 0.2 High disease burden
Treated: 53 64%) = 00 S S
o 0 10 20 30 40 50 60
CRl . 44/53 (83%) Months since T-Cell Infusion
Intent-to-treat:44/83 (53%) NoatRsk s 4 2
High burden 32 16 6 2 1 0 0
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Disease Burden Impacts Outcomes in Pediatric and Young Adult B-Cell Acute
Lymphoblastic Leukemia After Commercial Tisagenlecleucel: Results From

the Pediatric Real World CAR Consortium (PRWCC)
Schultz, et al. JCO. 2021
1.00 - == No detectable disease

1.00
-+ Low-disease burden
E E =+ High-disease burden
‘5 0.75 1 =S 0.75 -
(1] [4#]
-~ =]
o o
e st
E 0.50 o 0.50
S g
E - —
a 026 1 E 0.25
Log-rank w
P < .0001 ';,":9.'(']3’7‘"
0 6 12 18 24 0 é 1'2 1I8 2'4
Time (months) Time (months)
No. at risk: .
. 46 38 28 12 2 No. at risk:
& 41 28 14 8 3 g 46 30 25 10 0
. 93 62 40 24 7 & 40 25 12 5 1
68 38 22 13 3
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CAR T Cells in Relapsed/Refractory ADULT ALL

Patient Characteristics (Treated; N = 55)

Age 40 (28-52)y
ECOG1 71%
PH-positive 27%
>3 therapies 47%
Blina 45%
Ino 22%
Allo SCT 42%
Primrefr 33%

BM blastbefore conditioning

<5% 9%
>5-25% 13%
>25% 62%
Median 59% (25-87%)

Shah, et al. Lancet. 2021

Treated Enrolled

Total N 55 71
CR/CRi 73% 55%
Aplastic 5% 6%

No response 16% 15%
Unknown 5% 24%
Median DOR 13 mo 13 mo
Median RFS 12 mo 7 mo
Median OS 18 mo 19 mo

— Patients with CR or CRi (n=39)
— Patients without CR or CRi (n=16)
— All treated patients (N=55)

80

60—

40

Overall survival (%)

Median overall survival
(95% Cl), months

NR (16-2-NE)
24 (0-7-NE)
18-2 (15-9-NE)

20

OIIIIIIII
0123 4567 8

— T T T T T T T T T T T T T 1
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Time since KTE-X19 infusion (months)

39 39 39 39 38 38 38 38 36 32 32 32 29 24 23 19 16 13

1610 9 5 5 5 5 5 5 4 3

55 49 48 44 43 43 43 43 41 36 35 35 31 26 25 20 17 14

N. Gokbuget9/2022

6 2 2
3 222 11 110 0
7 2 2

N ON
BoR
[eNeNe)



Do We Need a Transplant After CAR-T-Cell Therapy?

Greenbaum, et al. Front Oncol. 2021

Park et al. 43 CD19-28z N=17 N= 26
Relapse in 35% Relapse 65%
TRM 35%
Lee et al. 51 CD19-28z2 N=21 N=7
Relapse 9% Relapse 86%
Pan et al. 45 CD19- N=27 N=18
41BBz Relapse 7% Relapse 50%
TRM 7%
Jacoby et al. 20 CD19-28z N=14 N=7
Relapse 14% Relapse 51%

N. Gokbuget9/2022

Most groups recommend SCT after CAR T
in adult ALL

Ambiguous situationfor relapse after SCT
Potential factors for decision making

Leukemia burden before CART
CD19 expression before CART
MRD afterCAR T

Persistence of CAR

Persistence of B-cell aplasia



CAR T Cells in Adult ALL

Promising data in selected, mostly younger patient populations but later
treatmentlines

Limited datain “real” adults

Limited availability in standard of care

Complex process

Need for subsequent SCT not clear

Limited activity in higherleukemiaburden ie, refractoriness to bridging

No comparabilitywith CD19/CD22 antibodies
No/limited data for extramedullary relapses

N. Gokbuget9/2022



Topics of the Talk

1. Definition of Relapse
2. Results of Standard Chemotherapy
3. Results of Immunotherapy in Relapsed/Refractory ALL

4. How to Optimize the Use of Immunotherapies
* MRD setting

5. Consideration for Sequencing of Immunotherapies
6. Relapsed T-ALL
7. General Considerations for Relapsed ALL

N. Gokbuget9/2022




Response and Loss of Response in ALL: A Continuum!

Primary Failure Relapse Risk 1
(7] Minirram
TEHDD

AE-04 e i e e Ly 1m0
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Blinatumomab in MRD-Positive ALL
Gokbuget, et al. Blood. 2018

Selected inclusion criteria
* CD19-positive B-precursor ALL

¢ HematologicCR

* MRD2103
*  No prior SCT

Treatment
15 pg/m?as 4-wkciv (=1 cycle)
i.th. prophylaxis

Primary endpoint
Mol CR: Complete MRD response after 1 cycle
(MRD-neg with sensitivity ofat least10—4 by PCR in reference lab)

Results

Evaluable
Median age
Second/later CR

MolCR:

Median OS
- MolCRy/n

Median RFS
- Mol CRy/n
- First/laterCR

110
45 (18-76) yrs
35%

78%

36 mo
40vs12 mo

19 mo
35vs 7 mo
25vs11mo

CR, complete remission; MRD, minimalresidualdisease;
SCT, stem-cell transplantation.

niN % (95% Exact Cl)
|
Overall 82/103 '-?" 80 (71-87)
Gender 1
Female 35/43 —— 81 (67-92)
Male 47/60 l—ll—' 78 (66—-88)
Age !
18-34 29132 H—a— 91 (75-98
35-54 25/35 ——— 71 (54-85
55-64 17/23 ——— 74 (52-90
265 1113 '_?_' 85 (55-98
MRD level at baseline |
2103-102 (20.1%—1%) 40/51 —— 78 (65-89)
2102-10" (21%-10%) 36/43 —lo— 84 (69-93)
2101 (210%—100%) 6/9 '—.—e—' 67 (30-93)
Remission status :
CR2/3 27137 —r— 78 (60-90)
CR1 55/66 —0— 83 (72-91)
Treatment interruptions :
during Cycle 1
No 45/58 + 78 (65-87)
Yes 37/44 —— 84 (70-93)
1
Neurological events Grade 22 1
during Cycle 1 1
No 59/73 —— 81 (70-89)
Yes 23/30 —_—— 77 (58-90)
1
r T 1
0 0.5 1.0
Complete MRD response rate at Cycle 1 (95% CI)
. Gokbuget9/2022




Blinatumomab in MRD-Positive ALL
Gokbuget, et al. Leuk Lymphoma. 2020

Overall Survival: Overall Survival by Complete MRD Response:
Ph-negative patients with BCP-ALL and MRD All patients analyzed
(A 104 All Patients (A) 1.04 All Patients by MRD Response
0.9 0.9 4 Estimated 5-year survival for complete MRD responders: 50% (95% Cl; 38-60%)
08 5 08-
= 071 = 0.7
E g 70%SCT 2 064
= ’ o ,
£ o054 o 054 LU
E 0.4 2 041 (P=0.002)
5 031 £ 031 g
(7]
0.2 pecian 36.5 montns (85% CI: 22.0, not reachid) 0.21 Achieved Complete MRD Response: Median Survival (95% CI)
0.1 Median follow-up for sunival was 58.6 months (5 years) . 0.1 = es(n=284): Not reached (29.5 months, not reached)
Estimated 5-yaar survival 43% overall (95% CI: 34-52%) Median 0S:36 mo 0.0 = No (0 = 23); 14,4 months (3.8, 32.3)
0.0 0+
0 [ 12 18 24 30 36 42 48 54 &0 66 0 6 12 18 24 30 36 42 48 54 60 66
No. at risk Study Month No. at risk Study Month

o.es 8 7362 59 85 50048 49 16O Yes 84 77 68 60 54 51 48 45 44 43 1

No 23 15 12 9 7 7 6 5 5 5 0
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Can Blinatumomab Replace Intensive Chemotherapy Consolidation?
PediatricRelapse

Brown PA.JAMA. 2021: High- and Intermediate-Risk PediatricR/R ALL

’ Blinatumomab ‘ ’ Blinatumomab ‘

Induction ‘ @ ‘ SCT

’ Chemo ‘ ’ Chemo ‘

Locatelli, et al. JAMA. 2021: High-Risk PediatricR/RALL

’ Blinatumomab ‘

Induction ‘ ’ Chemo ‘ ’ Chemo ‘ @ ‘ SCT

’ Chemo ‘

N. Gokbuget 9/2022



Blinatumomab vs Chemotherapy Consolidation: DFS/OS
Locatelli, et al. JAMA. 2021

Better DFS and OS
Lower toxicity
Improved MRD response in blinatumomab vs chemotherapyarm

Overall Survival Relapse Incidence

. Owverall survival

@ Cumulative incidence of relapse
1.0

1
Y, 1.0
1 Blinatumomab Hazard ratio, 0.24 (95% Cl, 0.13-0.46)
081 0.8
z u
= e Consolidation chemotherapy
T 0.6 <
=]
E Consolidation chemotherapy £
L
£ 044 =
£ =
A E Blinatumomab
0.2 =
Hazard ratio, 0.43 (95% Cl, 0.18-1.01)
0 T T T T T T T T ! 0+ T T T T T T T T 1
0 3 & 9 12 15 18 21 24 7 0 3 6 g9 12 15 18 21 24 27
Months after randomization Months after randomization
No. at risk No. at risk
Blinatumomah 54 50 42 36 31 28 26 23 18 16 Blinatumomab 54 51 39 30 25 24 22 20 17 14
Chemotherapy 54 45 41 30 23 21 17 12 9 9 Chemotherapy 54 36 26 18 14 12 10 9 6 [
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Do We Need SCT After Achievement of MoICR in MRD-Positive ALL?

* MRD persistence is the most unfavorable prognostic factor in ALL
* 2-4 cycles of blinatumomab are unlikely to cure this disease subset

Dilemma
SCT patients Non-SCT patients
* High mortality * Highrelapse risk
*  Suboptimal SCT procedures * No standardized follow-up therapy
Solution ?
* Avoid high-risk SCT (criteria?) *  MRD follow-up
* Evaluate dose-reduced conditioning * Consolidation/maintenance

N. Gokbuget9/2022



Topics of the Talk

1. Definition of Relapse
2. Results of Standard Chemotherapy
3. Results of Immunotherapy in Relapsed/Refractory ALL
4. How to Optimize the Use of Immunotherapies
* MRD setting
* Further approaches
5. Consideration for Sequencing of Immunotherapies
6. Relapsed T-ALL
7. General Considerations for Relapsed ALL

N. Gokbuget9/2022




Immunotherapy in Adult ALL: Optimized Use

Reducing leukemia burden

Optimal target expression

Avoiding target loss

Avoiding relapse from extramedullary compartment

Develop predictive parameters
* Early response

Continuation/maintenance or
Optimized SCT

N. Gokbuget9/2022



Blinatumomab in R/R B-Precursor ALL—- Role of Debulking in Italian
Registry Trial

Bonifacio, et al. Front Oncol. 2022

Patient Characteristics (N =34) Blast Count Before/After Debulking

Age: 45 (20-75) yrs Before After

Ph-positive: 38% N 34 22

Prior SCT 50% <20% 21% 82%

Firstline: 20% 20-49% 18% 9%
>50% 59% 9%

Debulking Strategies (invest. choice) Median 69 (6-90%) 8 (0-80%)

HD steroids: 21%

Low-intensive chemo: 53%

Intensive chemo: 15%

TKI + steroid + chemo: 12%

N. Gokbuget9/2022



Immunotherapy in Adult ALL: Optimized Use

Reducing leukemia burden

Optimal target expression

Avoiding target loss

Avoiding relapse from extramedullary compartment

Develop predictive parameters
e Early response

Continuation/maintenance or
Optimized SCT
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Blinatumomab: Day 15 Response in R/R Pediatric ALL
Brown, et al. BJH. 2020

Day 15 BM MRD results
N = 59
Patients 70 [
[ |
Response Assessment 64 VIRD positive MRD negative
(MRD 2 104 (MRD < 10-%)
n =46 n=13

Complete MRD No complete Complete MRD No complete
response MRD response response MRD response

n=2 (4%)* n = 44 (96%) n=12 (92%) n=1(8%)t

* All patients treated with 2 cycles!

* MRD result notimmediately available; local-flow MRD not sufficient
» Specific high-risk late-stage pediatric patient population
* Number of cycles required for long-term response cannot be defined

N. Gokbuget9/2022
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Optimal target expression

Avoiding target loss
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Topics of the Talk

. Definition of Relapse

. Results of Standard Chemotherapy

. Results of Immunotherapy in Relapsed/Refractory ALL
. How to Optimize the Use of Immunotherapies

. Consideration for Sequencing of Immunotherapies

. Relapsed T-ALL
. General Considerations for Relapsed ALL

N. Gokbuget9/2022




Chemoimmunotherapy in R/R B-Precursor ALL
Jabbour, et al. Cancer. 2021

Best Overall Response (ORR)

Patient 1-67
- i 5
v Hvper YR8 ORR: 80% (76%/90%)
0
Cycle1: d31.8-1.3. mg/m? CR 57%
Cycle2-4: d3 1.3-1.0 mg/m? CRp 20%
Rituximab 2 X /cycleif CD20>20% CRi 3%
Pomp Maintenance3 years ED 7% (10%/0%)
SCT: Physicianschoice .
Failure 13%
Patient 68-:
:\:;:L';':&zrk;CVD x4 MRD-neg: 57% at response
. 0
Cycle1: d2 0.6 mg/m?2, d8 0.3 mg/m? MRD-neg:  83%
Cycle2-4: d2 0.3 mg/m?, d7 0.3 mg/m?
. ORR
Blinatumomab 4 cycles
Salvagel 91%
Maintenanceshortened (12 courses) SaIvage 2 59%
3 XBlina every 3 courses Salvage >3 57%

N. Gokbuget9/2022



Fraction survival

Chemoimmunotherapy in R/R B-Precursor ALL

Effect of Amendment

1.0
Amendment Total Fvents 3-year OS (95% Cl) Median
L post 29 17 33% (22%-45%) 13.4mos
0.4- L Pre 67 46  36%(17%54%) 13.9mos
p=0.9
1 1 1 1l L1
029 S SO SSOUPIUUURSOUNY
0.0 1 L) L] ] L) 1 1
0 12 24 36 48 60 72 84 96

Fraction survival

Jabbour, et al. Cancer. 2021

Survival by Risk Factors

Survival by Combination

1.0 1.0
L low 52 23 55%(40%88%) Notreached L HCvDHnotRix+Blina 96 63 33% (23%-43%) 13 mos
: o Hgh 30 20 5% (02%15%) 5mos 3 - Ino single agent 89 79 11%(6%-19%)  6mos
osde p<0.0001 ST pe0.001
i iv s inetsnssssderhunstnssanninaasasts E
0.6+ g 0.6
H 3
1 1 L Ll 1 1 0
c
)
L, H
oad R T goad Gl My T e
.................................................. w
021 K i 0.2 A A LA AR LRSS e se st essiaes
........................... 1 1 q | 1 L1 1 1
0.0 — . . . I , I I 0.0 T T T T T T T T
0 12 24 2% 18 60 7 A 9% 0 12 24 36 48 60 72 84 9% 108 120
Months Months
Adverse features

CD22 expression <70%, or
KMTZ2A rearrangements, or
Low hypodiploidy/near triploidy
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Treatment of R/R B-Precursor ALL — Potential Decision-Making:

Blinatumomab-Inotuzumab-CAR-T-Cells
Adapted from Dhakala, et al. Leuk Lymph. 2019

Blinatumomab Inotuzumab CART
* MRD, lowerleukemia * High leukemiaload * Relapse afterSCT
load eg, afterprephase * Contraindicationsto * Failure of other
* Contraindicationstolno Blina immunotherapies
Blinatumomab ,’/
If MRD persistent e

, 7’
///
b

Stem Cell Transplantation

Questionable: Late relapses
Extramedullaryrelapses

N. Gokbuget9/2022



What About Sequencing Blinatumomab and CAR T Cells?
Myers, et al. JCO. 2021

Overall Survival

E =n -
Characteristic All Blina No CR | Blina CR Blina Naive )
N 412 |31 42 339 and | :l‘__ ".
CR 91%  |64% 93% 93% <0001 \ .. Nobimalow
- ] e
MRD-neg CR 88% 61% 93% 90% <.0001 1 Blinaflow
880 - .
CIR24 mo 42% 74% 43% 40% 0.0001* L -
RFS 24 mo 56% 23% 57% 59% <0.0001* Bad -
0S 24 mo 65% 38% 76% 66% .0001*
000 4 = Lermored
*Naivevs BlinanoCR nahi | et "
[ e 10 4
peaT b 1
pesln 'll' :'I" :
&) 20 &0 .18 [ 1o

Eurwtial in manths
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CAR T Cells in Relapse Algorithm

Buechner, et al. Front Pediatrics. 2022

Primary disease 1% relapse 22" relapse

| | hscr | (approved by EMA)

Py [ I (approved by FDA and EMA)
— I 1 (approved by FDA and EMA)

Time >

P AlLtreatment ] Relapse gridging therapy 00 cArR-T [ HscT

FIGURE 2 | Current indications for cormmercial chimeric antigen receptor (CAR) T-cell therapy (tisagenlecleucel). The possible timing of CAR-T (orange) within the
treatment sequence for acute lymphoblast leukaemia (ALL) and relative to haematopoietic stem cell transplantation (HSCT, blue) is shown. EMA, European Medicines

Agency; FDA, US Food and Drug Administration.
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R/R ALL: MoAbs and CART Cells

First salvage based on evidence and availability, ie, MoAbs
Intercomparability of CART cells questionable

CART cellsin SOCreservedfor later lines
e Costissues
* Delays in availability

How will things change when MoAbs become part of first line?

More clinical trials for CAR T cells needed
 Need for subsequent SCT?

* Decision criteria for SCT?

e Standards for bridging?

* Datafor earlier lines, eg, MRD setting

N. Gokbuget9/2022



Topics of the Talk

. Definition of Relapse

. Results of Standard Chemotherapy

. Results of Immunotherapy in Relapsed/Refractory ALL
. How to Optimize the Use of Immunotherapies

. Consideration for Sequencing of Immunotherapies

. Relapsed T-ALL

. General Considerations for Relapsed ALL
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GMALL Approach to Relapsed T-ALL

Late Relapse: Repeated induction + Bortezomib
Early Relapse: Nelarabine/cyclo
Experimental: Venetoclax + induction
CD38 Antibody + induction
Dasatinib

Anti-CD3—CAR T cells

High doses MTX/asparaginase
In vitro drug testing

Extramedullary: Individual approach

N. Gokbuget9/2022



Topics of the Talk

1. Definition of Relapse

2. Results of Standard Chemotherapy

3. Results of Immunotherapy in Relapsed/Refractory ALL
4. How to Optimize the Use of Immunotherapies

5. Consideration for Sequencing of Immunotherapies

6. Relapsed T-ALL

7. General Considerations for Relapsed ALL
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General Treatment Issues in R/R ALL

Re-establish MRD test (clonal evolution?)

Initiate RNA-sequencing

Initiate prephase treatment as soon as all diagnostics are done
Plan CNS prophylaxis

Treatment plan with regular reassessment (at least 4 weekly )
Plan SCT

Avoid interruptions and delays

Avoid long-term single drug treatment

Head for cycling consolidation/maintenance

N. Gokbuget9/2022
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Clinical Case Presentation:
ALL in Relapse

Loic Vasseur
Adolescent and Young Adult Hematology Unit
Saint Louis Hospital
Assistance Publique-Hépitaux de Paris (AP-HP)
Paris, France
23rd September 2022




22y-old patient with R/R BCP-ALL

At diagnosis
20y-old male patient, engineering student, w/o medical

history

Leukocytes: 1.1G/L, no CNS infiltration

Pro-B ALL

t(12;17), +X with ZNF384-TAFI5, IKZFIwt

GRAALL-2014 (pediatric inspired)

MRDI1 (week-6):2 x 10-4, MRD2 (week 12): <0 (by IG/TR qPCR)

-

12 der(12)

.‘_
o 1‘; —» " "

der(17) 17

Bone marrow relapse during maintenance phase
CR1duration: 20 months

No CNS infiltration

CD19+,CD22+, same molecular characteristics

Nyquist KB, Thorsen J, Zeller B, Haaland A, Trgen G, Heim S, et al. Identification of the TAF15-ZNF384 fusion gene in tw o new cases of acute lymphoblastic leukemia

witha t(12;17)(p13;912). Cancer Genetics. 2011;204(3):147-152.




ZNF384-rearranged ALL

EP300

1.00
1

ZNF384

Transcription factor . TaF1s P=0%
Fusion with: EWSRI, EP300, TCF3, TAF15, CREBBP, BMP2K . .. 2°| Othar
Overexpression of hematopoietic stem cellgenes %E-

x q | ’—,7
ZNF384-r BCP-ALL ° . —r=u
3-5% of BCP-ALL A —— | -
CDI10+ low CD13/CD33+ CD25+ o ® VeastromRegiaton 0
Cases of mixed-phenotype ALL and myeloid switch e % i 3 1 12
Intermediaterisk CRE%E EZ E ? .E g 3

Hirabayashi S, Butler ER, Ohki K, Kiyokaw a N, Bergmann AK, Moricke A, et al. Clinical characteristics and outcomes of B-ALL with ZNF384 rearrangements: a retrospective
analysis by the Ponte di Legno Childhood ALL Working Group. Leukemia. 2021;35(11):3272-3277.

Alexander TB, Gu Z, lacobucci |, Dickerson K, Choi JK, Xu B, et al. The genetic basis and cell of origin of mixed phenotype acute leukaemia. Nature.
2018;562(7727):373-379.



22y-old patient with R/R BCP-ALL

Chemotherapy base salvage

HD AraC, mitoxantrone, VP-16, asparaginase
Hyperammonemic encephalopathy

Failure (85% blasts) at D35

Decision of proceed to CAR T-cell therapy

Successful apheresis (TNC: 0.7 x 108/kg, CD3+: 5.7 x 108/kQ)



Q WHICH BRIDGING STRATEGY WOULD YOU CHOOSE FOR
THISPATIENT?

A. Blinatumomab

B. Inotuzumab with chemotherapy
C. Inotuzumab monotherapy

D. Weekly VCR-DEX

E. Chemotherapy with hyperCVAD



Tumor burden before CAR T cells

CD19e relapses

1.00 P <.0001
satety g ] P  eBsie:
—_— urden 8 —_— >10-
Impac/:t on 0.75 S om0
- CRS/ICANS 5
. i - g 0.60 {
- Cytopenias 050 g
- Infectious risk 335 o e
£ o020{ !
+ Censored 2 I’
M I 1 T T g O.DO*I-!—‘-'J” -: I ‘ |
_ShorterOS/DFS 0 20 40 60 80 Numb :}'k 1 Timez(years) : ¢
M umber at ris
- CDI9- relapse Time (months) UGS A O
No. at risk:
HD burden 203 60 20 9 1
LD burden 27 105 33 9 0

Myers RM, Taraseviciute A, Steinberg SM, Lamble AJ, Sheppard J, Yates B, et al. Blinatumomab Nonresponse and High-Disease Burden Are Associated With Inferior
Outcomes After CD19-CAR for B-ALL. J Clin Oncol. 2022;40(9):932-944.

Dourthe ME, Rabian F, Yakouben K, Chevillon F, Cabannes-Hamy A, Méchinaud F, et al. Determinants of CD19-positive vs CD19-negative relapse after tisagenlecleucel for
B-cell acute lymphoblastic leukemia. Leukemia. 2021;35(12):3383-3393.



Bridging strategy

Low vs high intensity -+ High Intensity = Low Intensity
Prevent disease progression 2%
Reduce tumor burden 8 0751
. . . . . o
Limit risk of complications S.0.50-
S
_ _ £ 0.25
No demonstration of higher- =
. . . . 0.00+
intensity bridging strategy 0 10 20 30 40 50 60 70 80 90 100

Time from Start of Bridging (Months)
Number at risk
27 10 7 5 4 3 0 0 0 0 o0

32 17 6 4 2 1 1 1 1 1 0

Perica K, Flynn J, Curran KJ, Rivere |, Wang X, Senechal B, et al. Impact of bridging chemotherapy on clinical outcome of CD19 CAR T therapy in adult acute lymphoblastic
leukemia. Leukemia. 2021;35(11):3268-3271.



22y-old patient with R/R BCP-ALL

Decision to proceed to CAR T-cell therapy
Bridging therapy

- Weekly VCR/DEX + ITT (D1, D8): peripheral blasts at D15

- HDAC (D15): colitis, septic shock, transfer to ICU (norepinephrin), persistant
peripheral blasts

- Inotuzumab ozogamicin (D28, D35)

- Prelymphodepletion (D45): cytopenia, 6% of BM blasts




22y-old patient with R/R BCP-ALL

CAR T-celltherapy

Lymphodepletion

Cy 500 mg/m2D-4,D-3,FLU30mg/m2D-5to D-2
Tisagenlecleucel

Fever at DI

Hypotension at D3 (volume expansion), treatment with tocilizumab
ICU D3 to D6: DEX for 2 days at D5 and D6, no vasopressor

Trnax = D9, Cmax = 1.200/ uL

Neutrophilrecoveryat D9 with G-CSF

Discharge at D16




22y-old patient with R/R BCP-ALL

D28 evaluation
B-cell aplasia
Complete remission, MRD: 1 x 104



a WHICHSTRATEGY WOULD YOU CHOOSEFOR THIS PATIENT?

A. HSCT
B. Follow-up
C. Blinatumomab



Real-world data of CART

CIBMTR

N = 410 patients

CRrate: 86.8%

PFS 6 months: 38.7% (30.5-46.9)

100
]
&= 80
—
o=
@
=
@ 60
(-
S
=S
= 40
E
3
e 20
(=

0
N at Risk
All subjects

+ Censored
- Total N of subjects 249
. N of censored 160
N of events 89

Median survival est. 12.24 (95% CI: 8.52-NE)

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time from date of infusion (months)

249 197 138 93 54 42 30 5 3 3 2 2 2 0

Pasquini MC, Hu ZH, Curran K, Laetsch T, Locke F, Rouce R, et al. Real-w orld evidence of tisagenlecleucel for pediatric acute lymphoblastic leukemia and non-Hodgkin

lymphoma. Blood Adv. 2020;4(21):5414-5424.



MRD after CART cells

MRD M1

CIBMTR

85.5% of CR

MRD- in CR patients: 99.1% (115/116)
46% of MRD- before infusion

ENSIGN, ELIANA

MRD NGS (sensitivity 10-6)

No difference at D28 in CR patients
Long-termresponders

1.00 =

0.75 —

0.50 —

EFS probability

0.25 —

0.00 —

Events, n Median (95% CI)

Negative (n=57) 21 35 (12-NE)
Positive (n = 10) 3 NE (2.6-NE)

HH e }

P=0.53 Day 28 BMNGS-MRD

=} Negative == Positive

Day 28 BMNGS-MRD
Negative
Positive

T T T 1
0 3 6 9121518212427 30 33 36 39 42 45 48

) Months after infusion
Number at risk

57 49 37 31 25 22 20 19 16 15 14 11 8

0
ioe 2 2 2 2 2 2 2 2 2 2 2 0

11 1
2 2 0

Pulsipher MA, Han X, Maude SL, Laetsch TW, Qayed M, Rives S, et al. Next-Generation Sequencing of Minimal Residual Disease for Predicting Relapse after
Tisagenlecleucel in Children and Young Adults w ith Acute Lymphoblastic Leukemia. Blood Cancer Discov. 2022;3(1):66-81.



HSCT after CART cells

HSCT

CIBMTR:n =34 (16;5%)
MSKCC:n=17 (38.6%)

No differencein HSCT in CR MRD-
patients

. Event-free Survival, According to HSCT Status

) 1.0
g
o
= 0.8
g _
““;' g 0.6
o2
Za 044 H
-l : : N? .SCT: . HSCT
s 0.2 ' ' '
@ P=0.64
R 00 [ [ | [ I |
0 10 20 30 40 50 60
Months since T-Cell Infusion
No. at Risk
No HSCT 16 7 3 2 1 0
HSCT 16 9 4 3 3 2 1

Park JH, Riviere |, Gonen M, Wang X, Sénéchal B, Curran KJ, et al. Long-Term Follow -up of CD19 CAR Therapy in Acute Lymphoblastic Leukemia. N Engl J Med.

2018;378(5):449-459.



22y-old patient with R/R BCP-ALL

Follow-up after CART cells

MRD1controlat 1.5 months: undetectable

MRD control at 2 months: positive not quantifiable (1 out of 2 targets, sensitivity 10-4)
MRD controlat 2.6 months:undetectable

At 6 monthswithout further therapy

- Persistence of complete MRDresponse

- Persistence of B-cell aplasia

- Back to engineering school
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Clinical Characteristics

 Female, 42 yr
* Presents with fatigue, dyspnea, and cough lasting a few weeks, weight loss during the last month
» Leukocytes 264/nL, thrombocytes 208/nL, Hb 8.3 g/dL, blasts 72%

www.cap.org Prof Vogl, Frankfurt



Initial Immunophenotype

Singlets Lymph/Blasts Lymph/Blasts Lymph/Blasts
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High leukocyte counts >30 G/L B-cell precursor ALL
Subtype Pro-B, early T, mature T
Late CR >3 weeks (after Induction II)

{(9;22)— BCR-ABL
t(4;11)— KMT2A-AFF1

MRD level >104
MRD increase >10after previous CR

Cytogenetics/Molecularaberrations

Minimal residual disease (MRD)




a0 bdh-=

In which setting would a 50-year-old patient NOT receive
allogeneic stem cell transplantation?

Early T-ALL, MRD positive (after Consolidation 1)
Early T-ALL, MRD negative (after Consolidation [)
Mature T-ALL, MRD positive (after Consolidation [)
Thymic T-ALL, MRD positive (after Consolidation |)
Thymic T-ALL, MRD negative (after consolidation I)



* 11/2020 Primary diagnosis: Early T-cell precursor ALL
* 11-12/2020: GMALL study protocol: Induction I, Induction |I
> MRD positive <104
« 2/2021:Consolidation |
> hCR, PET: negative, MRD positive 2 x 10
» 3/2021: Consolidation lll instead of Il — bridge to transplant to avoid PEG-asparaginase toxicity
> MRD positive 5 x 104
* 4/2021:Nelarabine (1500 mg/m2d1, 3, 5)
> MRD before SCT: MRD 2 x 10-3
» 5/2021: Allogeneic stem cell transplantation MUD, fludarabine 30 mg/m? day —6 until -3, TBI2 x 2 Gy
d-3,-2



Treatment After SCT

MRD

+ 5/2021 Before SCT: 2 x 103
« 7/2021 After SCT: <3 x 10°

+ 8/2021 <3 x 10°
+  9/2021 <3 x 10°
+ 10/2021

Chimerism

7/2021 After SCT: <3 x 10

8/2021 <3 x 10°
9/2021 100%
10/2021 100%

What would you do?

Treatment

== Daratumumab cycle 1-2
Donor lymphocyte infusion (DLI) up to
0.5 x 10’ CD3+ cells

CO30 APC-HT-A

i

Lymph/Blasts

2048147530 3CEM-BCPALLT [

LT N [ R '
CD34 PerCP-Cyh-5-4




Treatment After SCT

MRD

+ 5/2021 Before SCT: 2 x 103
« 7/2021 After SCT: <3 x 10°

Treatment

«  8/2021 <3x10°
o -5
. %2/%;1 RN == Daratumumab cycle 1-2

Donor lymphocyte infusion (DLI) up to
0.5 x 10’ CD3+ cells
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Modern Management of ALL for All Age Groups

Comprehensive and quick diagnosis

Risk stratification

Intensive pediatric-based combination chemotherapy

+ CNS prophylaxis + Rational SCT indication
+ Optimized chemotherapy + MRD-adapted therapy
+ Targeted therapies + Age-adapted therapy

+ Maintenance therapy

Supportivecare

Rational and consequent relapse

therapy Follow-up for

comorbidities and late

Follow-up for MRD

Access to new drugs

Continuous education of teams
PARTICIPATE IN ACADEMIC STUDY GROUPS

GoOkbuget 9/2021



Selection of Topics
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Age Groups

Diagnostics

Risk Stratification

Younger Patients

Older Patients

Ph-Positive ALL

Overarching Questions
Personalized Medicine in ALL
Late Effects
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Treatment Results in ALL Depends on Age: Children vs Adults

07 i + Censored Essential factors for decreasin
D Logrank p =.0001 ] o )
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Chiaretti S, et al. Haematologica. 2013;98.



What Is the Meaning of “Young” and ‘Old’ in the ALL World?

2| <1yr Infants . Will we come to new, reasonable
S| 1-15yr Children 5 3 age definitions,
2| 15-18 yr Adolescents g H >
iR eg, depending on general condition and
18-25 yr S 5 comorbidities and planned treatments?
18-35 yr Young adults S =
18-40 yr....

Adult trials
UKALL: 25-65 yr

ECOG Study Ph-: 30-70 yr

>55/65 yr Older adults?

Elderly
SWOG
>65 yr

>75 yr Frail

GOkbuget 9/2021
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Diversity of Adult ALL

At First diagnosis During First-Line Treatment

1. Clinical 1. Cytologicresponse
* Bone marrow involvement 2. Molecularresponse
* Extramedullary involvement 3. Clinical toxicities/complications
* Blood counts

* Age

* ECOG status

* Comorbidities
* BMI

Risk factors for
* Non-response
* Complications
* Early death

2. Biological
* Subtype

* Genetic aberrations

— Translocations

— Other genetic aberrations * DeathinCR
like mutations, deletions *  Molecularfailure
— Aberrant gene expression * Relapse

Gene polymorphisms * Late complications

GOkbuget 9/2021



Pediatric Regimen in AYA (17-39 yr)
Stock, et al. Blood. 2019.

D Overall Survival by BMI
100 4
90 o
BO
70
60 4
£
E 50 4
40 4
30 4 ¥
obese N (Evt) KM Est (95% CI) HR (95% CI)
20 = — BMI =30 201 (58] 346 mo: 738 (73.2-84.9%) Reference
= BMI 30-40 72 (32) 36 me: &4.3 (54.0-Ta6%) 1.72 (1.12-2.45)
104 — BMI 40+ 22 {15} 34 me: 455 (28.8-71.8%) 3.2% (1.B4-5.82)
a Likelihoad-Ratie Povalue: 0.0003 + Cenasar

0 12 24 346 48 &0 72 B4 96 108 115
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Diversity of Adult ALL

At First diagnosis During First-Line Treatment

1. Clinical 1. Cytologicresponse
* Bone marrow involvement 2. Molecularresponse
* Extramedullary involvement 3. Clinical toxicities/complications
* Blood counts

* Age

* ECOG status

* Comorbidities
* BMI

Risk factors for
* Non-response
* Complications
* Early death

2. Biological
* Subtype

* Genetic aberrations

— Translocations

— Other genetic aberrations * DeathinCR
like mutations, deletions *  Molecularfailure
— Aberrant gene expression * Relapse

Gene polymorphisms * Late complications

GOkbuget 9/2021



International Consensus Classification of Myeloid Neoplasms and Acute Leukemia:

Integrating Morphological, Clinical, and Genomic Data

Table 28. Classification of acute lymphoblastic leukemia (synonym: lymphoblastic leukemia/lymphoma)

B-acute lymphoblastic leukemia (B-ALL)

B-ALL with recurrent genetic abnormalities
B-ALLwith t(9;22)(q34.1;q11.2)/BCR::ABL1 |
with lymphoid only involvement .

with multilineage involvement

B-ALLwith t(v;11923.3)/KMT2A rearranged

B-ALL with t(12;21)(p13.2;922.1)/ETV6::RUNX1

B-ALL, hyperdiploid

B-ALL, low hypodiploid

B-ALL, near haploid

B-ALL with t(5;14)(q31.1;q32.3)/IL3::IGH

B-ALL with t(1;19)(q23.3;p13.3)/TCF3::PBX1

B-ALL, BCR::ABL1-like , ABL-1 class rearranged

B-ALL, BCR::ABL1-like , JAK-STAT activated

B-ALL, BCR::ABL1-like , NOS

B-ALL with iAMP21

B-ALL with MYC rearrangement

B-ALL with DUX4 rearrangement

B-ALL with MEF2D rearrangement

B-ALL with ZNF384(362) rearrangement

B-ALL with NUTM1 rearrangement

B-ALL with HLF rearrangement

B-ALL with UBTF::ATXN7L3/PAN3,CDX2 (“CDX2/UBTF”)

B-ALL with mutated /KZF1 N159Y

B-ALLwith mutated PAX5 P80R
Provisional entity: B-ALL, ETV6::RUNX1-like
Provisional entity: B-ALL, with PAX5 alteration
Provisional entity: B-ALL, with mutated ZEB2 (p.H1038R)/IGH::CEBPE
Provisional entity: B-ALL, ZNF384 rearranged-like
Provisional entity: B-ALL, KMT2A rearranged-like

Arber, et al. Blood. 2022.

New Subtypes

DUX4 Excellent
ZNS384 Variable
NUTM1 Good

IKZF1 Intermediate
PAX5P80R Intermediate
MYC Poor

MEFD2 Poor
CDX2/UBTF Poor
HLF Very poor

B-ALL, NOS Go kbuget 9/2021

| WOJ) papeouUMO(



Molecular Classification in Adult Ph-Negative B-Precursor ALL
Paietta, et al. Blood. 2021.

UKALLXII/ECOG-ACRIN E2993; 1993-2006
N = 1229

Tested: 264
Molecular Mumber of
subgroup patients
Cilix4-R 22 7.5
ETWa-RLINE 1/ dear* 5 1.8
TCF3-PRXT 15 5.3
EMT2A-AFF1 27 b
KMT24A-non-AFFT 10 15
PAXSalt 27 74
FAXS FAOR 10 a5
Ph-lika CRLFZ-R 30 10.6
Ph-lika non-CRLE2-R 18 &4
INFIBL-R-lika* 1" 19
MEFZD-R [} 21
BCLAMYC 12 43
ZEBZ/CEBFE 4 1.4
WMP21 3 1.1
TCF3-HLF 1 0.4
HH 16 57
LH/MH kL 121

9.6%
3.5%
9.6%

10.6%
6.4%

4.3%

12.1%

Overall Survival

1.0 -
ETV6-RUNX1/-like
0-8 -1 1 ................
L-- - O T T T T T T T
r JHyperdiploid DUX4R
- — - — T b e e e DAVWE D
0.6 TCF3-PBX1 PAXS PEOR
=
= ZNF384/-like
£ 04- ]
= MEF2D-R
— e KMT2A-AFFT
0.2 1 o
S . . Ph-lil‘(e
HypodiploidiHaploid!
0.0 1
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Prognostic Impact of Molecular Aberrations in B-Precursor ALL
Moorman, et al. Leukemia. 2022.

De novo ALL 25-65 yr (UKALL14):N =652

Frequency of Aberrations Suggested Risk Groups
Group
o -_.

<1%
BCR-ABLT _ _-

35% - lI

GOkbuget 9/2021

ABL-class fusions 1%
ZNFIB4 rearrangements
2%

High Hyperdiploidy
2%

TCF3-PEX]
I

Complex Karyatype
4%

JAK-STAT
8%

KM T2A-AFF1 mrmnwnenr.s
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Other KMH:& fusions



Diversity of Adult ALL

At First Diagnosis During First-Line Treatment

1. Clinical Cytologic response

1
* Bone marrow involvement 2. Molecular response
3. Clinical toxicities/complications

* Extramedullary involvement
* Blood counts

* Age

* ECOG status

* Comorbidities

Risk factors for
* Non-response

* Complications

* Early death

2. Biological
* Subtype

* Genetic aberrations

— Translocations

— Other genetic aberrations * DeathinCR .
like mutations, deletions * Molecular failure
— Aberrant gene expression * Relapse

—  Gene polymorphisms * Late complications
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What Does MRD Mean?

Relapse Risk 1

0.01%-5%

Low-positive MRD

iens <0.01% v Non-quantifiable MRD RD

E1Y. — -

1.1 T ) ﬁ: samamph i e A S A {mear
Negative Non-detectable MRD [}

AED . ) bantlenias A0

S N . | s wam g L iemimrarrmamaet T

1E-E b, 1EHT
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Minimal Residual Disease

Relevance of MRD Level
in Correlation with Sensitivity

GOkbuget 9/2021



Clarification of Intermediate MRD by NGS (week 16)

Kotrova, et al. Blood Advances. 2022.

Total N: 1019

MoICR: 603 (59%)
MolFail 238 (23%)
MoINE 178 (17%)

MRD insuff Sens 50 (28%)
MRD <104, quant 4 (2%)

MRD <10“4notq 57 (32%)
MRD not quant 67 (38%)

1.0 -
MoICR, n=589, 5y-RD B0+2%

_E 0.8 4
)
5 06 - T
= MoINE, n=178, 5y-RD 50:+4%
B 0.4 - N
E 09 MolFail, =208, 5y-RD 37-+4%

0.0 - T 1 T T T Pf‘ﬂuﬂlll

00 25 50 75 100 1256 15.0

Years
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Diagnostics and Risk Stratification

All pts sequencing (genome, RNA, SNP)?
Risk stratification integrating molecular and MRD markers?
New goals of risk stratification?

MRD sensitivity? How deep will we go? Consequences? Bone
marrow vs PB vs other sites?

GOkbuget 9/2021




Selection of Topics

L2 g TRl e o g o e =

Age Groups

Diagnostics

Risk Stratification

Younger Patients

Older Patients

Ph-Positive ALL

Overarching Questions
Personalized Medicine in ALL
Late Effects

GOkbuget 9/2021




Outcomes of Younger Adults With Pediatric-Based Therapies

For Several Decades, Many Adult ALL Study Groups Have Used Pediatric-Based Regimens'

Author N Age CR (015
Ribera, 2008 81 29 (15-30) 98% 69% (6y)
Huguet, 2009 225 31 (15-60) 93% 60% (3y)
Gokbuget, 2010 1226 35 (15-55) 91% 60%/67%2 (3y)
Haiat, 2011 40 33 (18-55) 90% 75% (3y)
Rijneveld, 2011 54 26 (17-40) 91% 72% (2y)
Rytting, 2014 85 21 (13-39) 94% 74% (3y)
De Angelo, 2015 92 28 (18-50) 85% 67% (4y)
Stock, 2019 295 24 (17-39) 89% 73% (3y)
a Asparaginase dosesat start of induction. Gokbuget 9/2021

1. Boissel Netal.JAdolesc Young Adult Oncol. 2015;4:118-128.



Further Treatment Optimization in Younger Patients With ALL

» Asparaginase-intensification

* Rituximab in CD20-positive ALL
 Maintenance therapy

« Optimized management of T-ALL/LBL
« Targeted therapy in molecular failure

« Stem Cell transplantation

GOkbuget 9/2021



Further Treatment Optimization in Younger Patients With ALL

* Immunotherapy in First Line for B-Prec

— toreplace chemotherapy cycles

Asparaginase-intensification = BEREEDH!

Rituximab in CD20-positive ALL

Maintenance therapy « Optimized management of T-ALL/LBL
Optimized management of T-ALL/LBL — Nelarabin?

Targeted therapy in molecular failure — Asparaginase?

Stem Cell transplantation —  New compounds
. Bortezomib
= CD38 antibodies

= Venetoclax

GOkbuget 9/2021



Selection and Sequencing of Immunotherapies
First-Line: Principles Including Pediatric Relapse

Replace Induction

| Blina and/orln&» | Standard chemotherapy/Dose-reduced chemotherapy |

Replace consolidation

| Induction ||Blinaand/orlno| | Standardchemotherapy|

Add consolidation eg, HR

| Induction ||Blinaand/orlno| | Standardchemotherapy|

Add consolidation in MRD+
| Induction | | Blina | | SCT or chemotherapy |

Replace SCT in HR incl MRD+
| Induction || Consolidation | | Blina |

How to achieve marketing authorization?
How to achieve reimbursement?

GOkbuget 9/2021



De Novo: Younger Patients
18-55 yr, Ph-Negative

Replacement of intensive, toxic chemotherapies by
immunotherapy

Optimization of pediatric-based therapy

Focus on ALL-type compounds

Reduction of SCT

New targeted approaches for high-risk patients (to be defined)
Improve patient involvement

GOkbuget 9/2021




Selection of Topics
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Age Groups

Diagnostics

Risk Stratification

Younger Patients

Older Patients

Ph-Positive ALL

Overarching Questions
Personalized Medicine in ALL
Late Effects
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Upper Age Limit for a Pediatric-Inspired Therapy?
Huguet, et al. J Clin Oncol. 2018.

1.00 —— 18-24 years —— 45-54 years

—_ . 25-34 years —— = 5b years

g 0.75 4 " - — 35-44 years

= TR

a8 . TS 18-54 yr

g 0.50

o 56-59 yr

h 0.25 y
N 93
CR 79%

T T T T T T T Earlydeath 18%

. DeathinCR 27%
Time (years)

Mo. at rizk:
18-24 years 200 163 130 124 92 65 38 20
25-34 years 172 138 112 98 78 56 35 24
35-44 years 171 122 93 87 72 49 36 21
45-64 years 151 104 81 68 57 38 23 8
2bbyears 93 52 38 3 VA 16 1 5
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Hyper-CVAD in Older Patients (>60 yr)
Thomas, et al. JCO. 2010.

Total 58

CR 88%

RD 3 yr 53%
OS3yr 29%

Death in CR:
N =18 (31%)

Standard hyper-CVAD (fractionated cyclophosphamide,
vincristine, doxorubicin, dexamethasone) regimen

Standard, modified hyper-CVAD 1 with rituximab inclusive of
anthracycline intensification,
Modified hyper-CVAD 2 with rituximab eliminating

anthracycline intensification are depicted.

A w B o
Treatmant Diad Died
Ma, Fallurs in CR Me, [Died InCR
Standard hypar-CVAD ] 4 2 = | = CRD Rituximak 28 22 12
_ h& = ModIfied hypar-CVAD 1 ] [ q g 0.8 0§
= = Modified hypar-CVAD 2 10 | 2 E = CRD Mo ritux|mab 8 [
2 5 - 05
5 PE
o 0.6 - o 06
[=] = 'E
a c a L
T 04 S8 o4 —I
2 E 2 Y
; 2
2 2l e
0.2 o 0.2
1] 12 24 36 48 60 72 B4 96 108 120 132 144 156 168

Time {months)
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New Immunotherapy Approaches in Older Patients

Bold
Gokbuget, etal. ASH 2021.

Overall Survival

Initial-1

Stelljes, etal. ASH 2021.

Overall Survival

SWOG

Advani, et al.JCO. 2022.

Overall Survival

Survival Probabiliey

£

Product-Limit Survival Estimate

-1'_'_'_— + Cermored
N =29

0,8

0,6

0,4

0.2

100
» N=29
=
v 50
o
N =43 )
200 400 600 800 1000 . T 2 3
Days after study inclusion
Time Since Registration (years)
Ll rigk:
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Mini-CVD + Ino £ Blina
Short, et al. ASH 2021.

Overall Survival

1. ._-_u1l
e
e
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Blinatumomab Alternating With Low-Intensity Chemotherapy vs
Chemotherapy Standard of Care in Ph/BCR-ABL—Negative Older ALL Patients

Major inclusion criteria

« 255 years of age
Primary Endpoints

» Event Free Survival (EFS)

* Overall Survival (OS): time from randomization(enrollment) until death due to any cause
Patient Number: 274

Design: global, randomized pivotal phase lll trial after safety run-in

Blina + i
Blma * low Chem Chem Maintenance Chemo
low dose
dose chemo chemo o
Blina Blina Blina

Chemo ][ Chemo Chemo Chemo Chemo Chemo ][ Chemo ][ Chemo Maintenance Chemo

Low dose
chemo + Blina

GMALL Elderly or reduced Hyper-CVAD
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De Novo: Older Patients
>55-? Yr, Ph-Negative

GOkbuget 9/2021



Selection of Topics
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Age Groups

Diagnostics

Risk Stratification

Younger Patients

Older Patients

Ph-Positive ALL
Overarching Questions
Personalized Medicine in ALL
Late Effects

GOkbuget 9/2021




Management of Ph/BCR-ABL—Positive ALL: First Line
Foa and Chiaretti. N EnglJ Med. 2022.

Table 1. Trials of Tyrosine Kinase Inhibitors (TKIs) for Frontline Treatment of Philadelphia Ck

Positive Acute Lymphoblastic Leukemia.*

Study Group and Regimen

First-generation TKI

GMALLY
Imatinib+CHT, alternating regimen
Imatinib+CHT, concurrent regimen

GMALL®: imatinib vs. CHT (induction)
Imatinib
CHT

GRAALL': imatinib+CHT

GRAALL?: imatinib+CHT

GRAALL* (updated): imatinib+CHT

GRAALL?% group 1, imatinib +low-dose CHT;

group 2, imatinib+CHT

JALSG?: imatinib+CHT

JALSG? (updated): imatinib+CHT
PETHEMAZ: imatinib+CHT
PETHEMAZ: imatinib +low-dose CHT
NILG?: imatinib+CHT

Canada®: imatinib+ CHT

UKALL?: imatinib+CHT

GIMEMA®®: imatinib only

GIMEMA?%: imatinib followed by CHT
MDACC?2 (updated): imatinib+CHT

No. of
Patients

92
47
45
55
28
27
30
45
45

268

Age

median (range)

46 yr (21-65)
41 yr (19-63)

66 yr (54-79)
68 yr (58-78)
65.8 yr (58-78)
45 yr (16-59)
45 yr (16-59)
47 yr (18-59)

45 yr (15-64)
45 yr (15-64)
44 yr (8-62)
38yr (NA)
45 yr (20.4-66)
46 yr (18-60)
42 yr (16-64)
69 yr (61-83)

45.9yr (16.9-59.7)

51yr (17-84)

CHR

96

96
50
72
96
96

Group 1: 98
Group 2: 91

96
97
90
100
92
94
92
100
100
93

Molecular Responsef

26 after cycle 2 of induction

27 after cycle 2 of induction

5.6x10 at wk 47
3.2x10* at wk 47
NA
29 after induction
29 after induction

Group 1: 28.6
Group 2:22.6
After cycle 2 of induction

NA
NA
21 after induction
39 after induction
25 atwk 10
10 after induction
NA
4 after induction
NA

20 after induction

GOkbuget 9/2021

Disease-free
Survival

percent

52at2yr (EPR)
61 at2yr (EPR)

29.5 at 18 mo
35at18 mo
58 at 1yr (RFS)
51 at 18 mo
44 at 4 yr
54at5yr

60 at 1 yr (EFS)
50at5yr
30at4yr

63 at 2 yr (EFS)
39at5yr

50 at 3 yr (EFS)

50 at 4 yr (RFS)
48 atlyr
50at3yr
43 at5yr

Overall Survival

36at2yr
43 at2yr

57 at 18 mo
41 at 18 mo
66atlyr
65 at 18 mo
52at4yr
45at5yr

76at1lyr
43 at5yr
30at4yr
NA
38at5yr
53at3yr
38at4yr
74at1lyr
69 at3yr
43 at5yr

Allo-SCT
Allocation

77
77

NA

NA
48
53
63

61
61
53
90
57
50
46
NA

18




Blinatumomab in First-Line Ph-Positive ALL: D-ALBA Trial
Foa, et al. N EnglJ Med. 2020.

Bli Blina Blina 3-5
Steroids 31 days tha ( )

END

7d Dasatinib 85days Dasatinib continuously

Update EHA 2022: Chiaretti, et al.

Evaluable: 63 A 780/
Median Age: 54 (28-81)d "
CRAES 62(98%) o M
: : : > 75%"
Dasa Blina 1 Blina2 Blina 3-5 £
£
mono £ 50 N =29 5CT
=8
Mol CR 10% 35% 42%  50-55% G sn
Mol Response 29% 64% 60% 70-81%
00&‘ L T T T T T
o 0 12 24 36 48 60
Predictive: IKZF1-Plus, MRD Response Months
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Ponatinib and Blinatumomab in First-Line Ph+ ALL
Short, et al. EHA 2022.
* Age >18 yr, de novo Ph+ ALL or R/R Ph+ ALL or CML-LBP

Blinatumomab, Max 5 cycles
Standard Dose >

12 doses i.th. prophylaxis
Until CMR

Ponatinib 30 mg/d > Ponatinib 15 mg/d up to 4 yr

Overall Survival De Novo

Patient Characteristics Response and Outcome De Novo L
N 35 | |Dpenovo
Age 51(22-83) CRICRIi (Total) 96 % ""a:""""""""""i"é;;}i;&éé't'ﬁ """""""""""
*12/35in CR atinclusion! z 1 deathinCR
64% /85 % > 5
CMR (cycle 1/Total) 11115 (73%) NGS - £ 1SCT
EFS (2 yr) 93 % g 257 Total  Events Median 05 2-year 05 (95% CI}
EH] 2 Mot Reached 93% (76%-98%)
OS (2yr) 93 %

0 [ 12 18 24 0 6 a2 48
Time {menths)

Gékbuget 9/2021 5. atRisk 35 25 15 ] B -] L 2 1]



De Novo, Ph-Positive
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Selection of Topics

=

SR

Age Groups

Diagnostics

Risk Stratification

Younger Patients

Older Patients

Ph-Positive ALL

Overarching Questions:
 Can Immunotherapy Replace Chemo?
* Role of SCT

Personalized Medicine in ALL

Late Effects
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Blinatumomab/Inotuzumab in First Line for Adult ALL

Promising results from phase Il trials, but without long-term follow-up
— High CR rates
— Trend to lower relapse rates
— Still considerable morbidity/mortalityin older pts
Few randomized trials
Costs/reimbursement?
Available for all: MRD based Blinatumomab
Role of CAR T: + SCT, earlier lines, clinical trails
Open questions
— Can treatmentintensity be reduced by immunotherapy
— Combination of new compounds
— Clinical trial designs
— Reimbursement and marketing authorization

GOkbuget 9/2021



Place of Allo HSCT in Adult ALL — Current Considerations

High risk definition
* Risk of relapse
* Risk of mortality

Timepoint of risk
* At diagnosis
* Later

Age

Type of chemo
Type of SCT

New compounds
* Antibodies

* BiTEs

* CARs

Newly
Diagnosed

ALL

1

High
Risk

all

KMT2A?
ETP?
TP53?

1
all

After
reduction of
MRD

GOkbuget 9/2021

In best
possible
remission
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Ex Vivo Drug Response Profiling in Drug-Resistant ALL
Frismantas, et al. Blood. 2017.

Patient derived
Patient selection xenograft (PDX) PDX stability
biobank
- High risk MRD - i
- Unfavourable genomics —-> % —-> - L?_rgitm sequencing
(MLL-AF4, TCF3-HLF) - FISH
- Relapse dﬁ
- Relapse refractory NSG mice
ALL co-culture Small molecule Automated
model library microscopy
- Compounds in clinical trial or clinical L
development
o - Tested in multiple concentrations
MSC Primary ALL Drugs Image analysis
Time(h): 0 24 48 120
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Ex Vivo Drug Response Profiling in Drug-Resistant ALL

Frismantas, et al. Blood. 2017.

* 60drugson 68 ALL, samples mostly from resistant disease
* Cocultures of bone marrow stromal cells
* Patient-derived xenografts retained the original pattern of mutations found

Exceptional Responses

* BCL2-inhibitor venetoclax was highly active in some ALLs
predicting in vivo activity as a single agentand in
combination with Dexa/VCR

e Dasatinibactivity in 2 independent T-ALL cohorts

* A patient with refractory T-ALL was treated with
dasatinib on the basis of drug profiling information and
achieved a 5-month remission.

GOkbuget 9/2021



LEAP Consortium Trial in Pediatric HR or R/R Leukemias or MDS

Pikman, et al. Cancer Discovery. 2021.

* 15 majorinstitutions
 DNA-based NGS and RNA-based fusion testing
e Multidisciplinary tumor board

* Ex-vivo drug testing ALL: 49 (56 relapse/4 newly diagnosed)

T-ALL10/49

Total patients: 153

Druggable Board
_> .
Leason Recommendation NGS panel: 153

Multiplex RT-PCR: 19

AMP-seq
fusion panel: 56

N = 1 5 3 Data reviewed by an WES/RNA-s6q
Average turnaround °"°"”|"a”"'
e >2 days o

RNA: 16.6 days [

Number of patients
who received targeted
therapy recommendation: 17

Board review: 15 days from results

GOkbuget 9/2021



LEAP Consortium Trial in Pediatric HR or R/R Leukemias or MDS

Pikman, et al. Cancer Discovery. 2021.

Toxicity
Proposed drug or attributed
Patient target/pathway to targeted How targeted therapy Detected with
number Disease Target inhibitor Drugused  Tier therapy was accessed? NGS only
18 B-ALL, EPOR-IGH Ruxolitinib Ruxolitinib 3 None Clinical trial X
refractory (NCT02723994)

16 B-ALL, relapsed NRAS MEK inhibitor 3 X

mTOR inhibitor Everolimus 5  None Off label
37 B-ALL,relapsed NUP214-ABL1 Imatinib/dasatinib Dasatinib 3 None Off label X
38 B-ALL,relapsed RC5D1-ABLZ2  Imatinib/dasatinib Imatinib i Off label X
43 B-ALL, relapsed NRAS, KRAS MEK inhibitor Trametinib 3 None Off label X
55 B-ALL, relapsed ABL1 p.T315]  Ponatinib Ponatinib 1 None FDA-authorized X

indication

153 B-ALL, relapsed TCF3-HLF Venetoclax Venetoclax R Off label

GOkbuget 9/2021



Relapsed/Refractory ALL
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GMALL Trial on Medical Conditions in Long Term Survivors (>5 yr) of ALL
GMALL Trials 02/84-07/03

Comorbidities(N=538) ECOG (N =522)

No comorbidity 66%

Skin 18% 0 70%
Lung 8% ; 2:;
Cardiac 13% 3 z‘y:
Gastrointestinal 6% 4 <1%
Neurologic 27%

Kidney/Liver 10%

Eyes 12%

Endocrine (f/m)  24%/17%

Infections 12%

Fatigue 13%

GvHD 15%

Osteonecrosis 8%

Malignancy 4%

Hypothyreosis 5%
Hyperthyreosis 1%

Gokbuget 9/2021 Gokbuget, et al. In revision.



Osteonecrosis in ALL: Pathogenesis and Risk Factors

Kuhlen, et al. Blood Advances. 2017.

Pathogenetic Mechanisms

Imbalance between the actual and the required bone perfusion,
* Intravascular clotting/embolism (intraluminal obliteration)

* Increased marrow pressure (extraluminal obliteration)

+ Direct blood vessel injury

» Direct toxic effects on osteoblasts and osteocytes

Clinical Factors
* Female age (in children)
+ Adolescent age

ALL Therapy
+ Steroid (continuous exposure, dexa > pred) Hypertriglyceridemia

* Asparaginase? .
+ Methotrexate Hypertonia

Germline Polymorphisms
» Pharmacodynamics of chemotherapy
+ Bone metabolism
+ Adipogenesis
+ Glutamate signaling pathway
» Mesenchymal stem cell differentiation
GOkbuget 9/2021



Incidence of Osteonecrosis in a Pediatric Regimen Used for Adults
Mogensen, et al. Haematologica.2017.

Total: 1,489 ALL pts (145 yr)
Osteonecrosis: N =67 (4.5%)
Cum. Incidence* 5y: 6.3% (4.9-8.0%)

*Kaplan-Meier

Risk factors:

Adolescents vs children: 20% (15-27%) vs 2.2%(1.4-3.3%); p <.0001
Adults vs children: 15% (7.5-29%) vs 2.2% (1.4-3.3%); p <.0001
Adolescents vs adults: Similar

Female vs male: 7.5(5.5-10.0)%vs 5.2 (3.6-7.7)%; p= 0.02

GOkbuget 9/2021



Future Management of ALL

High volume of “privileged” centers
e All new drugs available

* All diagnostic tests available

* Clinical trials quickly established
* Motivated patients

Creative new regimens

Standard “first world” centers

e Drugsonlyin trials or if reimbursementis
guaranteed

* Diagnostictests

e Multicenter trials with long setup, high
logistic challenges and long duration

Creation of accepted
evidence

Standard “second- or third-world” centers

Can achieve a lot
with “some” standards

GOkbuget 9/2021
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a Question 1

What age group is considered elderly ALL patients?
1. 250 years

2. 2bdyears
3. 260 years
4. 265 years
5. 270years

( ‘- Global Leukemia
Academy



a Question 2

Which of the following is NOT true for treating ALL?

1.

il

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

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

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
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Virtual Breakout — AML Sessions (Day 2)
24 September 2022,14.30-17.15 CEST

Time (CEST) Title Speaker
14.30 — 14.40 Session Open Gail J. Roboz and Naval Daver
14.40 - 15.00 Personalized Induction and Maintenance Approaches for AML Gail J. Roboz
15.00 — 15.25 Fit and Unfit AML Patients: How Do We Distinguish? How Do We Treat Differently? Agnieszka Wierzbow ska
AML Case-BasedPanel Discussion ng%?zti;sﬁfg IJ. Roboz and Naval Daver
15.25 -16.05 * Relapsed/Refractory Case 1 9
Anna Torrent
* Relapsed/Refractory Case 2
All faculty
16.05 - 16.15 Break
16.15-16.40 Optimizing Management of Relapsed/Refractory AML Naval Daver
16.40 - 17.05 Interactive Dis cussion: Treatment Landscape Evolution Xﬁ?:('ﬁgg Gail J. Roboz and Naval Daver
17.05-17.15 Session Close Gail J. Roboz and Naval Daver
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Thank you!

> Thank you to our sponsors, expert presenters, and to you for your participation
> Please complete the evaluation link that will be sent to you via chat

> The meeting recording and slides presented today will be shared on the
globalleukemiaacademy.com website within a few weeks

> If you have a question for any of our experts that was not answered today, you can
submit it through the GLA website in our Ask the Experts section

THANK YOU!
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