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Is there a Graft versus Leukemia (GvL) effect in ALL?
Yes - First clinical description of GvL in humans was in ALL !

100

80

Allogeneic,GVHD Il - IV
n=79

Disease 60
Free

Survival
(%) Syngeneic
40 n=46

Allogeneic GVHD 0-1
20 n=117

Weiden PL et al 1979

Ant-CD3 antibody Ant-CD19 antibody
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Figure 1. Selected BsAb formats. BsAbs can be
broadly divided into molecules that contain or do not BsAbs
contain an immunoglobulin G backbone with a func-
tional Fc domain. BsABs can be created by chemical
crosslinking 2 mAbs or recombinant DNA technology.
Fab, fragment antigen binding; CH, heavy chain; CL,
light chain; DART, dual-affinity retargeting; sc, single
chain; scFv, single-chain vanable fragment

- FC domain + FC domain

BITE DART mAb conjugate mAb-scFv

Diabody Fabsc

R

Hole inte Knobs mab CrossmAb

schv = ,= Peptide linker —
CH = Disulfide bond —

CL == Chemical linker —
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A, .Classical” T-cell
recruitmant by bsAB

B. T-cell recruitment
and Fe-mediated ADCC
by trifunctional AB

., Transfected T-cell
expressing bsAB

'.g @% "3 D. oOncolytic virus

encoding bsAB
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First cancer
immunotherapy 1962
treatment with Idea of hispecific
bacteria by Coley? antibody emerges?’

1991
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First T-cell-
1981 1986: engaging bsAb
First treatment with | IFN-a i apprqved in
tumor specific mAb™® | approved i : . Europe in 20092
[ approve

1953

Immunization of

animals against
transplantable

tumors shown*

1957

Burnet introduces cancer

‘immunosurveillance’
hypothesis'®

6789

1976 1985 e T 2015
Identified arole | First T-cell ' cob:s i Imlygic® and
for the immune engaging ,m:;ti a::fl in combination of

system in bsAbs are ki ig Opdivo® and
spontaneous developed® 1995: IT!Ud!p i.:an::r TEN{!Y"‘
regression in AT approved
melanoma'® synthesized
1988 2010
1982 First study of Sipuleucel-T and
Early bsAbsare  adoptive T cell Yervoy®
generated®™  transfer in cancer?? approved



6789:87<8F9#8D6

) B

6 1" E972

Autoimmunity
(JNJ-61178104,
MDG010)




$ >%"

678=:878<?7#7=

B-cell malignancies
CD19
CD19

CD19
CD20
CD20

CD20
CD20
CD20

CD20

BsAbs format
(molecule name)

BiTE (blinatumomab)

DART (MGDO11,
duvortuxizumab)

Chemically crosslinked

BiTE

Chemically crosslinked
(CD20bi)

Knobs into hole

Diabody

Triomab (FBTAOS,
lymphomun)

Heterodimeric
(REGN1979)

Reference
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Type/phase

Blinatumomab for CD19* lymphoma
1/2

Disease

FL, MCL, DLBCL

DLBCL

Age

Adults

Adults

76

25

-

Comment

At target dose (n = 35): 37% CR/Crh, 31%
PR; median response duration, 13.5 mo

43% ORR (19% CR); median response
duration, 11.6 mo

Reference

CDsa

55
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FBTAOS for CD20* lymphoma/leukemia
n/a

1/2

CLL, NHUALL
NHL, BL,@LL

> Adults

):hildren

10

Compassionate use post-allogeneic
HSCT in combination with DLI;
transient clinical responses in 4/9
patients

Pre/post-allogeneic HSCT; 3 SD, 1 PR,
5 maintained or sustained CR

39, 64

40

CD20Bi for CD20* lymphoma or MM
1

DLBCL, FL

MM

Adults

Adults

15

12

Pre/post-autologous HSCT: ATCs were
mixed with BsAbs before infusion to
generate BATSs; safe; clinical impact
difficult to assess

Pre/post-autologous HSCT: BATs; safe;
clinical impact difficult to assess

66, 67

68

CD123 DART for CD123* AML/MDS
1

AML, MDS

Adults

n/a

MGDO006; recruiting participants
(NCT02152956)

n/a

CD123 duobody for CD123* AML
1

AML

Adults

n/a

JNJ-63709178 (NCTD2715011); on hold
due to toxicity

n/a

CD33 BITE for CD33* AML
1

AML

Adults

n/a

AMG 330; was on temporary hold due to
toxicity, currently recruiting
participants (NCT02520427)

n/a
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Imatinib/CHT
7 ETT
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Dasatinib/Hyper-CVAD

* * 1, i

678DD asatinib monotherapy
followed by CHT
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Imatinib/Hyper-CVAD vs
Imatinib/VCR-Dexa
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*0O
TOWER Study
A Phase 3, Randomised, Open Label Study Investigating the
Efficacy of the BIiTE® Antibody Blinatumomab Versus
Standard of Care Chemotherapy in Adult Subjects With
Relapsed/Refractory B-precursor Acute Lymphoblastic
1 G O Leukaemia
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Survival Probability

| 1 # #* 2

" 1;EH (2<
1.0 _— 99 , 1ED ;D2
0.9 7 S F7 ,16; E?2
0.8 1
0.7 - # + 17786
0.6 -% <798 17EE 7?2
0.5 7
0.4
0.3 7
0.2 7
0.17
0.0 1
Number of Subjects at Risk:
11271 176 124 79 45 27 9 4 0 0
2:lpa 7 41 3 12 7 a : . .
0 3 6 9 12 15 18 21 24 27
Months
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Survival
Probability
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0.67
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Number of Subjects at Risk:

1271 163 80 44 21 13 2 0

2:44 §6 %+ 2 P * £ £
0 3 6 9 12 15 18 21

Months

N
) PO
N
I'!DO

##$ 4F &A@ (0) 4F ;8
'0r % - 5, &8- ‘& &8-

>-9 :D- @-9 ;&-




Events/Subjects

Subgroup Blinatumomab SOC Hazard Ratio (95% CI)
Age
%35 years 68/123 (55.3) 34/60 (56.7) - 0.70 (0.46, 1.06)
35 years 96/148 (64.9) 53/74 (71.6) i 0.77 (0.55, 1.08)
Prior salvage therapy
SO 53/114 (46.5)  39/65 (60.0) —a— 0.60 (0.39, 0.91)
S1 61/91 (67.0) 32/43 (74.4) —a— 0.59 (0.38, 0.91)
S2+ 50/66 (75.8) 16/26 (61.5) N 1.13 (0.64, 1.99)
Prior alloHSCT
Yes 58/94 (61.7) 26/46 (56.5) —=— 0.81 (0.51, 1.29)
No 106/177 (59.9) 61/88 (69.3) = 0.70 (0.51, 0.96)
Baseline bone marrow blasts
<50% 31/69 (44.9) 16/30 (53.3) —— 0.66 (0.36, 1.20)
50% 132/201 (65.7) 71/104 (68.3) = 0.78 (0.58, 1.04)
Unknown 1/1 (100.0) 0/0 (0.0) NE* (NE, NE)
Overall 164/271 (60.5) 87/134 (64.9) o 0.71 (0.55, 0.93)

N1 1 10
4/ F 4 #3$ <—Blinatumomab Better——SOC Better—>
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2 prior 2+ generation TKI
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Median OS, months
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10 12
Study Month
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Responders
N=16

Median RFS,
months

95% Cl, months 4.4-NE

6.7

6 8
Study Month

3 1
3 2

18 to < 55
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Major differences compared to first blinatumomab st udy in MRD-_
M1 , 2Q877NN positive ALL
« MRD level of 1073 (half of the pts > 10 -?)
Q E7 777)/\/ * Inclusion of patients in second or later remission (one-third of
- I Q; )/ the pts)
< * MRD response evaluated after 1 cycle of treatment
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Cycle 1
Blinatumomab 15 pg/m?/day
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Primary endpoint

* Proportion of patients achieving a complete MRD response in the first cycle i.e. MRD
negative (minimum sensitivity 104)

Secondary endpoints (among others)

 Hematologic relapse-free survival among Ph- patients at 18 months after initiation of
blinatumomab, censored at the time of SCT and post-  blinatumomab chemotherapy

e MRD response: MRD below 104

e Overall survival

 Time to hematologic relapse

* Incidence and severity of adverse events

MRD Evaluation
Patients enrolled based on PCR- or flow cytometry-based MRD level of 103

The reference lab confirmed MRD level and status at inclusion by quantitative PCR of individual clonal immunoglobulin (IG) and/or T-cell receptor
(TR) gene rearrangements according to standardized methodology*

MRD response was analyzed solely in the reference lab

Reference:
1. Briiggemann M, et al. Leukemia 2010;24:521-535
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Primary Endpoint Efficacy Set

/N % (95% Exact Cl) / \
*
Overall 82/103 80 (71-87) %

—O—
Gender |
Female 35/43 - —— 81 (67-92 %
Male 47/60 T ——— 78 (66-88 1 :
Aﬂ? \
-34 29; 2 7] H—®— 91 (75-98 @ 2<
b ik — . Ay
MRD Level at Baseli i - BH; 1::)88?2
eve al baselline
10310 <1 1% to < 1% . —a— 78 (65-89
18219 <1 1§ Dot t%glo%‘i) 30725 , —— 84 (69-93
101to <1 10% to < 1) 6/9 - i — 67 (30-93 0% *
Remission Status |
CR2/3 27/37 7 —— 78 (60-90 0
CR1 55/66 '—r-—': 83 272-913 /0
Tlil?r?rgrgmr;}cllgt%rruptlons ! 1 '2<
45/58 7 —— 78 (65-87 oA
Yes 37/44 —m— 84 270-933 H3; 1=6)8772
N&Haogl (9;/% Igvents Grade 2 E
59/73 7 —m— 81 (70-89
Yes 23/30 T —a— 77 558-903 Complete MRD response:
| I 1

0 0.5 1.0 MRD neg with sensitivity of 10-4
Complete MRD Response Rate (95% Cl) (1:10.000)



Survival Probability

# " ', 6 “HL# /1

Philadelphia-negative patients in hematologic CR

1.07
0.97
0.87
0.7
0.67
0.57
0.47 1
0.3 ;
0.27

0.17 P = 0.002*

0.07
Number of Subjects at Risk:

L gg 82 78 74 69 69 43 41 31 30 20 20 10 8 3 3 g g
U5 R & SV S S SN { M- - o - N R W SN SR SR :
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)

1: MRD complete responder at cycle 1 (N = 85) Median 95% CI 38.9 (33.7, NR)
2: MRD incomplete responder at cycle 1 (N = 22) Median 95% CI 12.5 (3.2, NR)

=

Complete MRD response (primary endpoint): MRD negative, no amplification in PCR (minimum sensitivity 10-4)

NR = not reached. The landmark analysis by MRD response included patients with overall survival of 45 days

*Log rank P value for association between OS and MRD response; causality not implied. Underlying baseline characteristics may also influence
both outcomes.



Survival Probability

Il

1.07
0.97
0.87
0.77
0.67

0.57 iii i T 1

0.47 |_I " |

0.37
0.27 T |
0.17

0.0 Number of Subjects at Risk:
{8 77 68 63 60
S { { 0

57 34 33

RN

4 23 15 15 8 7 3 3 3 1 Q
3 3 10 0 0 0 0 0 0

0 3 6 9 12 15 18 21 24 27
Study Month (Landmark Analysis Beginning at Study Day 45)

1: MRD complete responder at cycle 1 (N = 85) Median 95% CI 23.6 (17.4, NR)
2: MRD incomplete responder at cycle 1 (N = 15) Median 95% CI1 5.7 ( 1.6, 13.6)

100 patients with data on MRD response according to the PRIMARY EP EFFICACY SET

Complete MRD response (primary endpoint): MRD negative, no amplification in PCR (minimum sensitivity 10-4)
NR = not reached. The landmark analysis by MRD response included patients with overall survival of 45 days

54

*Log rank P value for association between RFS and MRD response; causality not implied. Underlying baseline characteristics may also influence

both outcomes.



Survival Probability

" H#
Philadelphia-negative patients in hematologic CR
Median (95% ClI) follow-up: 29.9 (24.2, 30.6) months
* 4! ' 0 <
8=# ,5 #" @ | EFH 1;EH ( <??H 97H2 4
0 ' 6=H

1.07
0.97
0.87
0.77
0.67]

0.57
0.47 i —————H : |
0.3
0.2]

0.17

0.0] Number of Subjects at Risk:
1110 59 17 12 10 10 9 7 6 6 6 6 3 3 2 2 2 0 0]
09/ g2 45— 88 Q349 3/ 4/ 41 169/ 6331 0

0O 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54
Study Month

1: Relapse-Free Survival censoring at allo SCT and post-blinatumomab chemotherapy (N = 110)

Median 95% CI NR (6.3, NR) _
2: Relapse-Free Survival not censoring at allo SCT and post-blinatumomab chemotherapy (N = 110)

Median 95% Cl 18.9 ( 12.3, 35.2)

NR = not reached. . B .
)
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e 8<8 %

Cycle 1 (Induction Phase 1)

Cycle 2 (Induction Phase 2)

NoCR =——> Off Trial

No blina

Allogeneic

SCT

Allogeneic L consolidation Cycle |
. SCT L&enseudaaen-evele—|

| Consolidation Cycle

Maintenance Therapy
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