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Newly Diagnosed Pediatric ALL
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High Risk Subsets of Pediatric ALL

AALL0232
MRD at End of Consolidation (Day29 MRD Positive)

Society for Immunotherapy of Cancer

MRD determined by multi-parameter flow cytometry
o . | W 5-year DFS by EOC MRD
@ ° : MRD <0.01%: 79% + 5%
s «—— MRD 20.01%: 39% * 7%
Other very high risk CR1:
O Dol dhmic P-< 00001 *  HR genetics (hypo, KMT2A-r,
' ' | ' iIAMP21) with EOl MRD+
Year 0 2 4 6 8 .
Michael J. Borowitz et al. Blood 2015;126:964-971 ¢ Infants Wlth KTMZA-I’
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1.09 = Early relapses 27.0£2.5% at Syr (n=337)
0.94 = |ntermediate relapses 49.612.2% at Syr (n=538)
> 0.8 = | ate relapses 655%8.19% at S5yr (n=781)
. o 8- F}( )
Poor survival for 15 relapse B-ALL, s
. ] ’
especially early relapses g 0s- —
a 0.51
36 .g 0-4_
earl | marrow g 03
-
# months @ 0.2
early isolated extramedullary 0.1-
| 0.0- Rheingold, et al. ASCO 2019.

01 2 3 4 5 6 7 8 9 10 11 12 13 14

Dx 18 i
Years from Relapse

How can we improve on this “standard”?
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CD19, CD20, CD22: Rational Targets for Therapy

Bone marrow Periphery Bone marrow

Stem Pro-B Pre-B Native Activated Memory Late Plasma
cell cell cell B cell B cell GC plasmablast cell
B cell

CD19

CD20  m—
CD22

e CD19, CD20 and CD22 are not expressed on bone marrow stem cells or other tissues
 The complete loss of normal B-cells is, at least for limited period, tolerable

#Lea rnACI Adapted from Blanc V, et al. Clin Cancer Res. 2011;17(20):6448-6458.
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7 Mechanism: Normal vs. BiTE vs. CAR vs. ADC

Normal T cell BiTE CAR T cell ADC

Cytotoxin

/ (calecheamicin)

Costimulatory domain

/ (41BB, CD28)

CD3
TCR

BITE
Peptide Antigen-recognition )
MHC I domain Target antigen
Target antigen (CD22)
(CD19)
Infected
cell
e  Complicated and e Off the shelf
+  Off the shelf P o
, , , prolonged process *  Weekly short IV infusions
. Continuous IV infusion . ) .
* Single infusion
# Leo rnACI Adapted from: Hinrichs CS, et al. Nat Biotechnol. 2013;31:999-1008.
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Response Rates and Survival in Relapsed/Refractory B-ALL

Responses S

Blinatumomab’?  BITE CD19 | 42-44% 1 22-33% | CRS, neurotoxicity A . Pouiars  $180K

Immuno-

Inotuzumab? 4 , CD22 | 58-81% / 38-63% | Hepatotoxicity Adult R/R B-ALL $168K
conjugate
Refractory or
Tisagenlecleucel® CARTcell CD19 | 81%/81% CRS, neurotoxicity  2"Y/greater relapse;  $475K
\_ Y, age up to 26 years

1. Kantarjian H, et al. N Engl J Med. 2017;376:836-847; 2. von Stackelberg, et al. J Clin Oncol. 2016;34:4381-4389 3. Kantarjian H, et al. N Engl J Med.
2016;375:740-753; 4. O’'Brien, et al. Blood . 2019;134:741; 5. Maude SL, et al. N Engl J Med. 2018;378:439-448.

Unprecedented initial response rates . . . BUT . ..

#LearnACI
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Blinatumomab!?

A Overall Survival

Probability of Overall Survival

Median Overall Survival (mo)
1.7 (95% Cl, 5.6-9.6)
40 (95% C1, 2.9-5.3)

Hazard ratio, 0.71 (95% Cl, 0.55-0.93)
P=0.01

Blinatumomab
Chemotherapy

Blinatumomab

L
HLL by
Chemotherapy )

Months since Randomization

Inotuzumab Ozogamicin?

C Overall Survival

1.0+
=  09- Hazard ratio, 0.77 (97.5% Cl, 0.58—-1.03)
% ’ P=0.04
s 0.8+
2 0.7
©
§ 0.6+
B 05— R oo
G
S 0.4+
g 0.3 Inotuzumab ozogamicin group
B
8 0.2
g 0.1 Standard-therapy group
0.0 T T T T T T T T
0 5 10 15 20 25 30 35 40
Months
No. at Risk
Inotuzumab 164 112 62 41 24 13 8 2 0
ozogamicin
group
Standard-therapy 162 85 51 30 6 5 4 1 0
group

Blina: Improved survival
initially, but not durable

Ino: Improved survival
initially, but not durable

Tisagenlecleucel®
B Event-free and Overall Survival
1.0
—_—
L
0.9- wﬁtﬂﬂ,
i,
0.8+ N1
0.7 = overall survival
0.6
f—? Event-free survival
T 054
o
& g4 —
0.3 No.of No.of Median
Patients Events Survival Rate at6 Mo
0.2 mo % (95% Cl)
Overall Survival 75 19 15.1 90 (81-95)
019 Event-free 75 27 not 73 (60-82)
Survival reached
00 T T T T T T T T T T 1
0 2 4 6 § 10 12 14 16 18 20 22
Months since Tisagenlecleucel Infusion
No. at Risk

Overall survival 75 72 64 58 55 40 30 20 12 8 2 0
Event-free survival 75 64 51 37 33 19 13 8 3 3 1 0

Tisa: Durable survival
Improvement, but long-
term EFS ~50%

#LeCI I’I’]AC' 1. Kantarjian H, et al. N Engl J Med. 2017;376:836-847.2. Kantarjian H, et al. N Engl J Med. 2016;375:740-753; 3. Maude SL, et al. N Engl J Med. 2018;378:439-448.
© 2021-2022 Scciety for Immunotherapy of Cancer
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I Blinatumomab in MRD+ B-ALL (Adults)

* N =116 adults, international multicenter single-

arm Ph 2 (BLAST trial) e ~60% RFS in CR1

* MRD 1073); 65% in CR1 t CR2 . . :
+(>107); €5% In CR1 {rest CR24) « Compared to ~30% in historical control
* MRD cleared in 78%; most proceeded to HSCT

post-blinatumomab chemotherapy

1: MRD responder at cycle 1 in 15t CR (N = 60); Median (95% Cl) NR (20.8-NR)

10 - w— s = 2: MRD responder at cycle 1 in 2nd or 3rd CR (N = 25); Median (95% Cl) 13.9 (7.8-NR)
0.9 4 S wes w w 3: MRD nonresponder at cycle 1 (N = 15); Median (95% ClI} 5.7 (1.6-13.6)
263] 4 ©
5 06 d . 111- LU
0 9 ¢ T -
£ 8054 _— i — U } } |
8‘,’ e 0'4 o ‘ 1————
a S 03 oy P ] IS/ e e M
:—q‘; g 8‘2 - Bess = s = soes = Seen = = s W 4
< 'S 0.1 4
s 9 for 2vs. 1 =2.02(1.07-3.81); for 3vs. 1=3.34(1.66-6.71; P =,
S 0.0 4 Number of Patients at Risk: HR (95% Cl) for 2 vs 2.02 (1.07-3.81); HR (95% Cl) for 3 v 3.34(1.66-6.71); P =.001

|} ) L\ ' |} |} 1} ) ) ) |} ) ) ! | |} 1 ) !

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
Study month {landmark analysis beginning at study day 45)

Gokbuget N, et al. Blood. 2018;131(14):1522-1531.
#learnACI
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Adverse Events in Relapsed/Refractory B-ALL

Responses

Adult and pediatric
1,2 0 0
Blinatumomab' BITE CD19 42-44%/ 22-33% | CRS, neurotoxicity R/R B-ALL. MRD+ $180K
Inotuzumab? 4 Immuno- — ~hoo 58819/ 38-63% [Hepatotoxicity ] Adult R/R B-ALL $168K
conjugate
Refractory or
Tisagenlecleucel® CARTcell CD19 81%/81% CRS, neurotoxicity |2nd/greater relapse; $475K
\ j age up to 26 years

1. Kantarjian H, et al. N Engl J Med. 2017;376:836-847; 2. Kantarjian H, et al. N Engl J Med. 2016;375:740-753; 3. Maude SL, et al. N Engl J Med. 2018;378:439-448.

#LearnACI
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AEs After Blinatumomab and CAR T Cells

(

o Infusion

v

T cell expansion

Days (o § o 14 28
CRS Fever, hypotension, respiratory, coagulopathy

Encephalopathy, seizures

.

# Le(] I’nAC| Figure adapted from/courtesy of Novartis.
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Blinatumomab (CD19 BiTE)

Anti-CD19 antibody

==

Target: B-precursor ALL cell
L _p (omembrane CD19)

Anti-CD3 antibody

Effector: normal T cell
(©membrane CD3¢)

Blinatumomab
(anti-CD19 BIiTE®)

==

Adapted from Brown P. Blood. 2018; 131: 1497-1498

CHILDREN'S
ONCOLOGY
GROUP

* In multiple relapsed/refractory

setting (peds and adults)
— CR 40-45%
— MRD-negative CR 20%-35%
— Early survival benefit (adults)

Kantarjian H, et al. N Engl J Med. 2017;376:836-847
von Stackelberg et al. JCO. 2016; 34:4381-4389

* In MRD+ setting (adults)
* 80% MRD clearance
* 60% subsequent DFS (bridge to HSCT)

Gokbuget et al. Blood. 2018; 131: 1522-1531

Objective of COG AALL1331:
To determine if substituting blinatumomab
for intensive consolidation chemotherapy

improves survival in 1t relapse of
childhood/AYA B-ALL




UKALLR3, Mitoxantrone Arm*
DEX 20 mg/m2/day Days 1-5, 15-19

VCR 1.5 mg/m2 Days 1, 8, 15, 22

PEG 2500 IU/m2 Days 3, 17 Chemo

Mitoxantrone 10 mg/m2 Days 1, 2 \mm . .

IT MTX Day 1, then IT MTX or ITT reinduction
—

-

H igher‘ risk late relapse/

MRD high
/\ (n=213)

2 cycles chemo

4/Earlyrelapseh

2 cycles blina

o

|

|

HSCT /

* Ages1-30

» All first relapse (any CR1 duration, any site)

* Major exclusions: Down syndrome, Ph+,
prior HSCT, prior blinatumomab

\;

Late relapse/

Lower risk MRD low

Chemo
consolidation/
maintenance

(n=255)

Chemo + blina
consolidation/
maintenance

*UKALLR3 reference: Parker, et al. Lancet. 2010; 376: 2009-17




Survival: Arm A (chemotherapy) vs Arm B (blinatumomab)

DFS 10] % 0S
= 0.9+ 0.9+ o
.% 0'8. vl E 0.8_ 'Lu‘_ L T0 W U1 T T . sy y
(’z) 0.7- -E D?' ‘-Iu-li_'ll-lu
o 0.6 ',‘ bl L 4 = 0.64 b"_LI.IIJ_Il.I.I.I._J.II.I._IJ..I.J..I.____J
‘g 0.5" Jk\_u.u.it : 0.5+
y 1 Bl DRl M M il o i i - U 4
§ 0.4 § 0.4
0.3+ 0.34
@ ©
a 027 __. Arm A 41.0+6.2% at 2yr (n=103) 0.29 __. Arm A 59.2+6.0% at 2yr (n=103)
011 — ArmB 59.3+5.4% at 2yr (n=105) 014 — ArmB 79.4+4 5% at 2yr (n=105)
0.0 Stratified logrank test: p=0.050 (one-sided) 0.0- Stratified logrank test: p=0.005 (one-sided)
00 05 10 185 20 25 30 35 4.0 45 0.0 05 10 15 20 25 3.0 35 40 45
Years from Randomization Years from Randomization
At Risk At Risk
ArmA 103 55 39 29 18 10 4 1 1 0 ArmA 103 64 50 38 25 15 6 2 1 0
ArmB 105 69 47 38 31 19 10 5 2 0 ArmB 105 77 55 44 38 24 11 5 2 0

CHILDREN'S
ONCOLOGY
GROUP

Median follow up 2.9 years

Brown P, et al. JAMA. 2021; 325(9):833-842



Other Endpoints: MRD, AEs, HSCT bridging

MRD Clearance
?D Lk ven
Arm A
v 60
= Arm B
® 50
(=T}
- 40 *5% n<0.0001
e
S 30 p=0.65
= 20
0 v A 1
e o
«d Q¢ Y e > '%\xﬂa
e e

% Grade 3+ AEs

70
60
50
40
30
20
10

Adverse Events

** 0<0.001 Arm A
Arm B
*k o
*%
*k
= | 7
F&N Infection Sepsis  Mucositis

% of patients

100

30

Bridge to Transplant

p=0.5

p=0.0008

|ArmAHAnﬂB|

p<0.0001

Significant contributors to the improved outcomes for Arm B (blina) vs. Arm A (chemo) in HR/IR relapses may
include better MRD clearance, less toxicity and greater ability to successfully bridge to HSCT

CHILDREN'S
ONCOLOGY
GROUP

Brown P, et al. JAMA. 2021; 325(9):833-842



UKALLR3, Mitoxantrone Arm*

DEX 20 mg/m2/day Days 1-5, 15-19
VCR 1.5 mg/m2 Days 1, 8, 15, 22
PEG 2500 IU/m2 Days 3, 17
Mitoxantrone 10 mg/m2 Days 1, 2 <
IT MTX Day 1, then IT MTX or ITT

* Ages1-30

» All first relapse (any CR1 duration, any site)

* Major exclusions: Down syndrome, Ph+,
prior HSCT, prior blinatumomab

Early relapse &

Higher‘ risk ate relapse/

high
/\ (n=213)

2 cycles chemo

|

2 cycles blina

|

HSCT

Chemo
reinduction
/ ——— Late relapse/

MRD Lower risk MRD low
(n=255)

Chemo Chemo + blina

consolidation/ consolidation/

maintenance

\ maintenance

_

*UKALLR3 reference: Parker, et al. Lancet. 2010; 376: 2009-17




DFS/0S by site
of 15t relapse

CHILDREN'S

ONCOLOGY
GROUP

Brown P, et al. ASH 2021 Oral Presentation

DFS, BM+/-EM 0S8, BM+/-EM
. 1.0+ Wﬂkﬂuw‘“-l_&_l
< A AL T D RN T
= 0.9 0.9 e e
2 0.8 = 0.8
z 2 0.7
a 2 |
z ' " = 0.6
£ 0.5- ) Wt : 0.5-
s ©
3 0.4+ s 0.4
g 031 3 0.3+
8 027 . AmC 51.8+/-7.9% at dyr (n=87) 0.29 ——. AmC 84.4+/-5.6% at dyr (n=87)
0.11 — AmMD 74.0+/-6.4% at 4yr (n=87) 0.11 — AmD 96.6+/-2.5% at 4yr (n=87)
0.0- p=0.016 (one-sided) 0.0- p=0.013 (one-sided)
0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Years from Randomization Years from Randomization
At Risk At Risk
AmC 87 76 a7 26 10 0 0 AmC 87 78 52 35 17 1 0
AmD 87 82 55 32 18 2 0 AmD 87 83 58 39 21 2 0
DFS, IEM 0S, IEM
1.0 1.0 ~n
. 0.9" 0.9- -
© | g
2 0.81 = 081 Lo o
g 0.7- 2 0.7+
D 06- g 0.6-
}f_ 0.5 = 0.5
3 0.44 [P T S W S S Vg ] g 0.4
8 031 & 031
8 021 o—. AmC 39.3+/-8.5% at 4yr (n=41) 0.2 —=. AmC 80.8+-7.2% at 4yr (n=41)
0.14 — AmD 34.2+/-8.6% at 4yr (n=40) 0.141 — AmMD 81.7+/-7.0% at 4yr (n=40)
p=0.73 (one-sided) p=0.61 (one-sided)
0.0- L] Ll Ll L} L) L} L) 0.0- L} L} Ll L} Ll L} L}
0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Years from Randomization Years from Randomization
At Risk At Risk
AMmC 41 35 16 10 3 1 0 AmMC 41 39 23 18 7 3 0
AmD 40 29 13 7 1 0 0 AmD 40 39 27 18 7 2 0




Rationale for Blina/CPlI Combination?

- Endogenous T-cell “exhaustion”

Role for immune checkpoint inhibitors (anti-PD1, e.g.)?

PD-1 PD-L1 CTLA-4

Nivolumab Atezolizumab Ipilimumab
Pembrolizumab* Avelumab
Durvalumab

Reports of efficacy in patients relapsing
after blina/CAR T-cells
. Feucht, et al. Oncotarget 2016 Nov 22;7(47):76902-19




AALL1821: Blinatumomab + Nivolumab

Early relapse and AYA Others
Immunotherapy reinduction Chemo
(blina vs. blina/nivo) reinduction
Higher Wer risk (BM only)
¥ Immunotherapy Chemo + immunotherapy
HSCT consolidation consolidation/
(blina vs. blina/nivo) maintenance
(blina vs. blina/nivo)

A 4

HSCT

CHILDREN'S

ONCOLOGY Stacy Cooper, Study Chair
GROUP
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d
EFS and OS iy maxim
pediatric oncology

Blina infant IF06 (KMT2A-r)
|
0.8
P
8 1-year EFS: 90.0(5.5)
B 061 1-year OS: 93.1(4.7)
A
B
|I_ 044 o044 TV ——— .
I - T T T —
$ 1-year EFS: 54.8 (2.3)
02{ — OS 02{ —— OS 1-year OS: 69.8 (2.1)
— — EFS —— EFS%
0.0 T T I ! 0.0 T T T T y T v T T T T T ‘ 1
0 05 1 15 2 0 1 2 3 4 5 6 7
YEARS FROM ENROLLMENT B RE PROMBX
No. at risk 30 27 20 12 7
Follow-up (months)
Median: 16.3
Range: 3.3 - 36.7
Van Der Sluis et al. Oral Presentation at ASH 2021
#LearnACI
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Inotuzumab in R/R Pediatric ALL

A Response by Dose Level B Event-free survival and overall survival of the whole population
CR - MRD positive
100% B CR - MRD not available
B CR- MRD negative
90% 1.00 - 12 months EFS: 28% (95% CI: 14-54%)
80%
70% 075
% 60% '
g 50%
A 0.50 -
& 40%
30%
0.25 4
20%
10%
0.00 -
0% T T T T
Dose Level 1 Dose Level 2 0 5 12 18
1.4 mg/m*/course 1.8 mg/m*/course . .
Months from registration
#learnAC] Brivio, et al. Blood (2021) 137 (12): 1582-1590

© 2021-2022 Society for Inmunotherapy of Cancer
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=== |notuzumab in R/R Pediatric ALL

C 32 months
C 28 months
R 28 months; C 30 months
C 28 months
C 28 months
C 39 months
C 28 months

e 1.0

0.9 -
0.8 -
0.7 -
0.6 -
0.5 -
0.4 -

0.3 - l'—"l_‘.hl
0.2 - L -

0 0.1 -

olol
ool

WA RO B WR =
B EEEEE
B EEEEEENEE

—— EFS (N = 48)
—— OS (N = 48)

Individual Patients
]

Survival (probability)

I
 — £ 40 montns 0.0 0.5 1.0 15 2.0 25 3.0 3.5

— . Time Since Enrollment (years)

% HSCT
A CAR-T therapy

0 3 6 9 12 15 18 21 24
Time Since Start of In0 (months)

#learnAC| O'Brien et al. J Clin Oncol. 2022 Jan 10. Epub ahead of print.
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Immunologically Targeted Therapy for Upfront B-ALL

33% SR-Favorable >95% Standard therapy with 2 year duration of

2% HR-Favorable >049%, maintenance therapy for boys and girls

32% SR-Avg & High ~89% Blinatumomab i
randomized

27% High Risk ~80% Inotuzumab 60%

2%  Very High Risk <50% Tisagenlecleucel

5%  Ph-like 60-85% | Molecularly targeted therapy

CHILDREN'S
ONCOLOGY
GROUP



o ensive NCCN Guidelines Version 2.2020

NCCN Guidelines Index
Table of Contents

s{Inotuzumab**:

Less than CR —

Disease (PEDALL-11)

NCCN el Pediatric Acute Lymphoblastic Leukemia Diecussion
* Clinical trial
U P front » Chemotherapy"
MRD+ — HSCT”
= Clinical trial |: E:Igiln E; ;lirca
. i I catego I
MRD+ post-induction — Ln:ﬁzzi?;aiion gory
WX
chemotherapy™ Continue » Maintenance .
MRD- — —— | chemotherapy“*|-
chemotherapy” - Consider HSCT?
Early first
HSCTZuu
Clinical trial relapse™ ~
15t Relapse CR, MRD-* —or _
ChemotherapyPP Late first * Maintenance .
relapse®® chemotherapy
P - Consider HSCTZuu
Early"" * Clinical trial
prfs S Clinical trial - ChemotherapyPP
first or R, MRD+""* —|{ BlinatumomabPP HSCTZuuwW
Systemic therapyPP-99 WI
relapse notuzumabPH ‘
ABL1 kinase
domain
mutation Less than CR —= See Multiple Relapsed/Refractory Disease (PEDALL-11)
testing for
Ph+ » Clinical trial CR —— Consider second HSCTZuu.w
First = Systemic therapyPP:99
relapse +[Blinatumomab®F |
- =(Tisagenlecleucel"™"] .
post-HSCT S s See Multiple Relapsed/Refractory



Summary of My Approach to Relapse/Refractory Peds/AYA B-ALL

15t remission, 15t relapse All other
EOC MRD+ iBM or BM+EM relapse/refractory
disease

Chemo reinduction

Poor response (non-

Good response (CR, CR, severe AEs)

acceptable AEs)

Blina -> HSCT Blina+Chemo Alternative
consolidation/ immunotherapy (CAR,
maintenance inotuzumab)
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AML blast cell
gemtuzumab
ozogamicin
*
A o
VA — :.: ABCB1 SNP
\ p rs1045642,
* * % rs1128503
CD33 SNP K N * A
rs12459419, — Lysosome
rs1803254, ‘5{\‘ 4 SOCs3 >
r$35112940, - * NPM1 MRD
rs2455069, Qﬁ\’ LSC17 score
rs61736475, ‘ NSNS\
rs201074739

CD33_PGx6_Score

HFE

Fenwarth, et al. (2020). International Journal of Molecular Sciences. 21. 5626.

#LearnACI
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Gemtuzumab: AML

== 0S; GO

- 08S; No-GO
- EFS; GO

- EFS; No-GO

Survival
(probability)

0S P=.39
EFS P= .04

L L L L] L L}

0 1 2 3 4 5 5 7
Time Since Study Entry (years)

4

Gamis, et al. J Clin Oncol. 2014,;32(27):3021-32
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anti-CD30 monoclonal antibody

monomethyl auristatin E (MMAE)
(microtubule-disrupting agent)

D

J$ receptor-mediated

)

MMAE binds to tubulin and
cell death < disrupts microtubule network

endocytosis

CD30 y
~N

CD-3
0 posit,-ve
Ce//

endosome
lysosome

»
ehe

MMAE is released
by lysosomal proteases

Collins, et al. 2014. Lymphoma and Chronic Lymphocytic Leukemias. 1. 1-8

#LearnACI
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Probability

-
o
|

o
o
1

©
(o))
1

o
BN
1

O
N
1

Bv-EPA/Bv-CPDac

0 1 2 3 4 5 6

Years Since Study Enrollment

Metzger, et al. JCO 2021 39:20, 2276-
2283

AHOD1331: Bv-AVEPC arm has
superior efficacy with 3-year EFS of
92.1% vs. 3-year EFS of 82.5% with
ABVE-PC (p=0.0002)

Castellino, et al.
Unpublished
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