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Eradication of B-lineage cells and regression of lymphoma in a patient treated
with autologous T cells genetically engineered to recognize CD19

James N. Kochenderfer,! Wyndham H. Wilson,2 John E. Janik,2 Mark E. Dudley,! Maryalice Stetler-Stevenson,?

Steven A. Feldman,! Irina Maric,* Mark Raffeld,® Debbie-Ann N. Nathan,! Brock J. Lanier,! Richard A. Morgan,! and
Steven A. Rosenberg®

Pretreatment 18 weeks after treatment
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Skutecznos¢ CAR T w leczeniu
oporne] | nawrotowej ostrej
biataczki [imfoblastyczne] B-

komorkowej (B-ALL)




Plerwsze badania

Ref

Program/
CAR

Population

Response

Acute Lymphoblastic Leukemia

Maude et al. PENN N=30(ALL)

NEJM 2014 4-1BB Peds&Adults

Davila et al. MSK N=16 (ALL) CR=88%
SciTrMed CD28 Adults

2014

Lee et al. NCI N=21 (ALL) CR=67%
Lancet 2015 CD28 Peds&AYA Intent to Treat
Turtle et al. Seattle N=30 CR=93%

JCI 2016 4-1BB Adults

Non-Hodgkins Lymphoma & Chronic Lymphad

Leukemia

Kochenderfer | NCI N=15 (NHL/CLL) | CR=53%
JCO 2015 CD28 PR=27%
Porter et al. PENN N=14(CLL) CR=29%
SciTrMed2014 | 4-1BB PR=29%




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Tisagenlecleucel in Children and Young
Adults with B-Cell Lymphoblastic Leukemia

S.L. Maude, T.W. Laetsch, J. Buechner, S. Rives, M. Boyer, H. Bittencourt,
P. Bader, M.R. Verneris, H.E. Stefanski, G.D. Myers, M. Qayed, B. De Moerloose,
H. Hiramatsu, K. Schlis, K.L. Davis, P.L. Martin, E.R. Nemecek, G.A. Yanik,
C. Peters, A. Baruchel, N. Boissel, F. Mechinaud, A. Balduzzi, J. Krueger,
C.H. June, B.L. Levine, P. Wood, T. Taran, M. Leung, K.T. Mueller, Y. Zhang,
K. Sen, D. Lebwohl, M.A. Pulsipher, and S.A. Grupp

Badanie 2 fazy, jednoramienne, przeprowadzone w
25 osrodkach na swiecie

N Engl J Med 2018;378:439-48.



Event-free and overall survival

1.0
0.9
0.8
0.7— Overall survival
0.6—
;ff Event-free survival
s 054 HH—H—
2
& 0.4
0.3— No.of No.of Median
Patients Events Survival Rateat6 Mo
0.2+ mo % (95% ClI)
Overall Survival 75 19 19.1 90 (81-95)
0.1 Event.free 75 27 not 73 (60—82)
Survival reached
0.0 [ [ [ I I I [ [ I I I
0 2 4 6 3 10 12 14 16 18 20 22
Months since Tisagenlecleucel Infusion
MNo. at Risk
Overall survival 75 72 64 58 55 40 30 20 12 & 2 0

Event-free survival 75

64 51 37 33 19 13 8 3 3

=t
=



At risk:
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* 81% chorych uzyskato catkowitg remisje (CR) w
ciggu 3 miesiecy

A Duration of Remission
1.0

60% z tych,
o ktérzy

0.6 i ———i UZYS kall
catkowitg

Probability of Continued Remission

N remisje ma
027 MNo. of patients, 61 Sza n Se n a

0.1- No. of events, 17

Median duration of remission, not reached Wyl ecze n i e

U'-GIIIIIIIIIII
0 2 4 6 8 10 12 14 16 18 20 22

Months since Onset of Remission

No. at Risk 6l 54 43 33 23 18 8 7 3 1 0

N Engl J Med 2018;378:439-48.



') NOVARTIS

NDC 0078-0846-19

tisagenlecleucel Haman et axony

Suspension for IV infusion

J KYMR'QH& Cultured, genetically modified

For autologous use only

Target Total Volume 10mL-50mL per bag Dispense with Medication Guide
Dosage: See prescnbing mformation.

Contains 2 x 10" 10 2.5 x 10* CAR-positive viable T celis

Cryopreserved in: 31.25% (viv) of Plasma-Lyte A, 31.25% (v/v) of 5% Dextrase/0.45%
sodu;vg ;Nond:, Iig(? {v/v) of 25% HSA, 10% (w'v) of 10% Dextran 40 (LMD)5% Dextrose
and 7.5% (wv) ;

Store at S -120°C; vapor phase of liquid nitrogen m%mffggw

Properly identily intended recipient and peodect -

Do leukocyte depleting filter DIN:W1234 17 123456
Ngma = Bpiry: 01-JAK-2018
Not evaluated for infectious substances Satch: 12345678
Mfd, by: Novartis Pharmaceuticals Corporation w

B ! Morris Plains, NJ 07950 PP Material B0 8123456 For Novarta use oy
U.S. License # 1244  KYMRIAH.com =3 M No. 7123

1-844-AKYMRIAH (1-844-450-6742)
) NOVARTIS momn ] |

Kymriah: (tisagenlecleucel)

Pierwszy produkt zarejestrowany w FDA do leczenia
nawrotowej | opornej B-ALL u dzieci i mitodych dorostych
(do 25 roku zycia) 30 sierpieri 2017



Skutecznos¢ limfocytow CAR
T w leczeniu opornych |
nawrotowych chtoniakow B-
komorkowych




SCHOLAR-1: The First and Largest Patient-Level
Meta-Analysis of Chemorefractory DLBCL

SCHOLAR-1: is a retrospective analysis of 636 patients with refractory DLBCL.

Integrated data from:

Two large phase 3 studies
— LYSARC-CORAL

— Canadian Cancer Trials Group-LY.12

Two observational cohorts
— MD Anderson Cancer Center
— Mayo Clinic/University of lowa

Median OS was 6.3 months
(95% Cl, 5.9-7.0)

Median
Events/N (Months)

== Primary refractony

143179 7
= Refractory to second-line or later-line 261/306 6.1
= Relapsed <12 mo post-ASCT 101118 8.2

| 1 | | L L] T ¥ L
20 40 &0 80 100 120 140 160 180
Months from commencement of salvage therapy

The pooled CR was 7%

Blood. 2017 Oct 19;130(16):1800-1808.




Wyniki CAR T

Ref Program/ Population Response
CAR

Acute Lymphoblastic Leukemia

Maude et al. PENN N=30(ALL) CR=90%

NEJM 2014 4-1BB Peds&Adults

Davila et al. MSK N=16 (ALL) CR=88%

SciTrMed CD28 Adults

2014

Lee et al. NCI N=21 (ALL) CR=67%

Lancet 2015 CD28 Peds&AYA Intent to Treat

Turtle et al. Seattle N=30 CR=93%

JCI 2016 4-1BB Adults

Non-Hodgkins Lymphoma & Chronic Lymphocytic

Leukemia

Kochenderfer | NCI N=15 (NHL/CL CR=53%
JCO 2015 CD28 PR=27%
Porter et al. PENN N=14(CLL) CR=29%
SciTrMed2014 | 4-1BB PR=29%




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Axicabtagene Ciloleucel CAR T-Cell Therapy
in Refractory Large B-Cell Lymphoma

S.S. Neelapu, F.L. Locke, N.L. Bartlett, L.J. Lekakis, D.B. Miklos, C.A. Jacobson,
|. Braunschweig, O.O. Oluwole, T. Siddigqi, Y. Lin, J.M. Timmerman, P.J. Stiff,
J.W. Friedberg, I.W. Flinn, A. Goy, B.T. Hill, M.R. Smith, A. Deol, U. Faroog,

P. McSweeney, J. Munoz, |. Avivi, ).E. Castro, J.R. Westin, J.C. Chavez, A. Ghobadi,

K.V. Komanduri, R. Levy, E.D. Jacobsen, T.E. Witzig, P. Reagan, A. Bot, . Rossi,
L. Navale, Y. Jiang, J. Aycock, M. Elias, D. Chang, J. Wiezorek, and W.Y. Go

Wieloosrodkowe badanie 2 fazy (111 pacjentow) u chorych

na chtoniaki rozlane z duzej komoérki B (DLBCL), pierwotne

chtoniaki srodpiersia i transformowane chtoniaki grudkowe,
oporne na chemioterapie

N Engl J Med 2017;377:2531-44.



A Obijective Response Rate

Best Response (%)

100
90+
30
70
60
50
40
304
20
10

0-

82 83
49
(38) 71
(17)
12
(9) 5
(4 !
m 0
ORR sSD PD NE ORR

DLBCL (N=77)

SD
PMBCL or TFL (N=24)

[l Complete response

[ Partial response

B Stable disease

B Disease progression
] Could not be evaluated

PD  NE ORR SD  PD  NE
All Patients (N=101)

A Duration of Response
100+

go_

80

Response (%)

v Complete response
- Objective response
Median (95% Cl)
mo

Complete Response NR (NE-NE)
Objective Response 11.1 (3.9-NE)

Partial response Partial Response 1.9 (1.4-2.1)

No. at Risk

Complete response 63 61
Objective response 89 82
Partial response 26 21

58 53

67 56

9

3

50

3

47
49
2

46

2

45

2

T T T T T T T T T T T T T T T T T T T 1

g8 o6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Months

45 41 37 30 19 16 12 6 6 4 3 3 3 3 3 1 0

47 42 38 31 19 16 12 6 6 4 3 3 3 3 3 1 0O
2 1 1 1 0
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Yescarta™ (Axicabtagene Ciloleucel)
zatwierdzona przez FDA do leczenia
dorostych chorych na opornego chtoniaka
DLBCL, po min 2 liniach leczenia
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BiTE® antibody constructs:
linking anti-CD3
to anti-TAA capabillity

a-TAA antibody BIiTE® a~-CD3 antibody

_Y 4y, = N H
% y Linker " _ VL /V \

Very short distance between arms
allows T cells and tumour cells to
come into close proximity

BiTE®, bispecific T-cell engager; V, heavy chain variable region; V,, light chain variable region

Nagorsen D, Baeuerle PA. Exp Cell Res 2011;317:1255-60;
Baeuerle PA, Reinhardt C. Cancer Res 2009;69:4941-4



BiTE® antibody constructs:
designed to bridge ANY cytotoxic T
cell to target cancer cells

Genetically linked minimal binding
domains of mAbs for CD3 on T cells
and for TAAs on target cancer cells!-3

Immunological synapse formation
is forced
Bypasses MHC/antigen-dependent
activation of T cells®-> s
Activation achieved independently of! m ot
TCR specificity
Co-stimulation
Peptide antigen presentation

|

Cancer cell DOQ

mAb, monoclonal antibody

1. Baeuerle PA, Reinhardt C. Cancer Res 2009;69:4941—4;

2. Hoffman P, et al. Int J Cancer 2005;115:98-104;

3. Frankel SR, Baeuerle PA. Curr Opin Chem Biol 2013;17:385-92;
4, Dreier T, et al. Int J Cancer 2002;100:690-7;

5. Offner S, et al. Mol Immunol 2006;43:763—-71



Blinatumomab¥: BiTE® antibody
construct designed to bridge T cells to
CD19-expressing cancer cells

a-CD19 antibody Blinatumomab1:2 a~CD3 antibody

;\\} ﬁl& - I ;
Linker _ 7> \%
'} 4

55 kDa
Very short distance between arms
allows T cells and tumour cells to
come into close proximity

YThis medicinal product is subject to additional monitoring. All suspected adverse reactions should be reported

1. Nagorsen D, Baeuerle PA. Exp Cell Res 2011;317:1255-60;
2. Baeuerle PA, Reinhardt C. Cancer Res 2009;69:4941-4;
3. Hoelzer D. Hematology Am Soc Hematol Educ Program 2011;2011:243-9



Blinatumomab: BiTE® antibody
construct designed to bridge T cells to
CD19-expressing cancer cells, inducing
cancer cell death?

y 1\1\ T-cell cytotoxicity'§
v W is redirected 5 "
towards S Activation signals promote
E%H “““““ “cells? T-cell proliferation?
Contact with

cancer cells '
eads to T-cell

* activation®
Through serial |

can induce apoptosis of multiple
cancer cells*

1. Baeuerle PA, Reinhardt C. Cancer Res 2009;69:4941—4; 2. Bargou R, et al. Science 2008;321:974-7;
3. Klinger M, et al. Blood 2012;119:6226—33; 4. Hoffmann P, et al. Int J Cancer 2005;115:98-104



Blinatumomab enables single T cells to
eliminate multiple target cells by serial lysis

T cell

NALM-6 B-precursor
leukaemia cell

This video represents activity over an approximate 9-hour period

Hoffmann P, et al. Int J Cancer 2005;115:98-104.



Implications of MRD Status'~

Morphologic Molecular

Assessment Assessment Key Implications

* Decreased risk of relapse

MRD- ——
* Improved outcomes

CR
—>  85%-—
92%

I——P MRD+ [~ * Increased risk of relapse

Multi-agent Response
—>
chemotherapy assessment

* ALL salvage treatment
» NoCR » « Generally poor outcomes:
limited efficacy, high morbidity

CR: < 5% blasts in bone marrow

Example diagram based on a clinical study.®
ALL, acute lymphoblastic leukemia; CR, complete remission; HSCT, hematopoietic stem cell transplant; MRD, minimal residual disease.
1. Berry DA, et al. JAMA Oncol. 2017;3:€170580. 2. Gokbuget N, et al. Blood. 2012;120:2032-2041. 3. Health Quality Ontario. Ont Health Technol Assess Ser. 2016;16:1-52.

4. Brliggemann M, et al. Blood. 2012;120:4470-4481. 5. Gokbuget N, et al. Blood. 2012;120:1868-1876.



A MRD Status Is Associated With
CR and Survival

Continuous CR (%)

Patients with continuous CR

5-year CCR rate

100 1 1

|
1
1

80 - 1 74% (N=384)
1
. l
: MRD-

60 - !
|
1
1

40 1 1 35% (N=120)
1
: MRD+
|

20 - |
1
1
| P < 0.0001
1

O 1 1 L 1 1 1
0 2 4 6 8 10

Time (years)

CR, complete remission; MRD, minimal residual disease.
Adapted from Gokbuget N, et al. Blood. 2012;120:1868-1876.

Survival (%)
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A Pre-transplant MRD Status Affects Outcome
In CR1 and Beyond

Probability of RFS

3-Year RFS

100 61% vs 34%

A

MRD- (n=94)

N\

40 —

Relapse-free survival (%)

20

I I I I
0 12 24 36 48 60

Months after HSCT

CR1, first complete remission; CR2, second complete remission; HSCT, hematopoietic stem cell
transplant; MRD, minimal residual disease; OS, overall survival; RFS, relapse-free survival
Bar M, et al. Leuk Res Treatment. 2014;2014:421723.

72

Probability of OS

100 3-Year OS
68% vs 40%
i
1
1
1
— 1
§ E MRD- (n=94)
c I
> 1
o I
g :
e ! MRD+ (n=59)
O 1
1
20 '
1
1
1
1
1
0 1
[ [ [ [ [ |
0 12 24 36 48 60 72

Months after HSCT

CR1=90,CR2=58,>CR2 =12
MRD status not influenced by adjusting for CR status (P = 0.70)



Oncology

BLAST: Blinatumomab¥ for Patients With
Minimal Residual Disease (MRD) in B-cell
Precursor Acute Lymphoblastic Leukemia (ALL)

Amgen Study IDs: MT103-202 (Phase Il Pilot) and MT103-203 (Phase || BLAST)
ClinicalTrials.gov Identifier: NCT00560794 and NCT01207388

YThis medicinal product is subject to additional monitoring. All suspected adverse reactions should be reported.

Blinatumomab is indicated as monotherapy for the treatment of adults with Ph-negative CD19-positive relapsed or refractory B-precursor ALL. Blinatumomab is indicated as monotherapy for the treatment of adults with
Ph-negative CD19-positive B-precursor ALL in first or second complete remission with MRD greater than or equal to 0.1%. Blinatumomab is indicated as monotherapy in paediatric patients aged 1 year or older with
Ph-negative CD19-positive B-precursor ALL which is refractory or in relapse after receiving at least two prior therapies or in relapse after receiving prior allogeneic HSCT. All other settings are investigational.

Pilot = phase 2 study of the BiTE® Blinatumomab (MT103-202) in patients with MRD of B-cell precursor ALL
BLAST = confirmatory phase 2 study of blinatumomab (MT103-203) in patients with MRD of B-cell precursor ALL



»

Study Design

Blast (MT103-203) Study

Key inclusion criteria

« Age 2 18 years?

* B-cell precursor ALL in
complete hematologic remission?

* MRD-positive, defined as a level
of = 10-3 (molecular failure or
molecular relapse) in an assay
with a minimum sensitivity1-2? of
104

« ANCZ21,000/uL
+ Platelets? 2 50,000/uL
Hemoglobin level®> = 9 g/dL

Blasts < 5%?2

Key exclusion criteria

Circulating blasts or extramedullary?!
ALL involvement

History of relevant CNS pathology or
current relevant CNS pathology

Prior alloHSCT

Prior chemotherapy (within 2 weeks)
or radiotherapy (within 4 weeks)!2

ALL, acute lymphoblastic leukemia; alloHSCT, allogeneic hematopoietic stem cell transplantation; ANC, absolute neutrophil count; CNS, central nervous system; MRD,

minimal residual disease.

1. Gokbuget N, et al; [published online ahead of print January 22, 2018]. Blood. doi:10.1182/blood-2017-08-798322.
2. Gokbuget N, et al; [published online ahead of print January 22, 2018]. Blood. doi:10.1182/blood-2017-08-798322; supplementary appendix.
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STUDY
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Study Design

Blast (MT103-203) Study

Primary /endpoint

Rate of complete MRD response after first cycle
among patients in the primary endpoint full
analysis set (i.e., MRD-negative [assay
minimum sensitivity 10-4])

AE, adverse event; MRD, minimal residual disease; Ph—, Philadelphia chromosome negative; RFS, relapse-free survival.

Gokbuget N, et al; [published online ahead of print January 22, 2018]. Blood. doi:10.1182/blood-2017-08-798322.

Secondary endpoints

Hematologic RFS among Ph— patients at
18 months after initiation of blinatumomab in
the key secondary endpoint full analysis set

Duration of complete MRD response
Overall survival
Duration of hematologic remission

Incidence and severity of AEs

BLAST

(MT103-203)
STUDY
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Study Design
Treatment Overview

Cycle 1122
Blinatumomab clV 15 ug/m2/day x 28 days per cycle
(4 weeks on/2 weeks off)

Primary endpoint assessment?

Patients eligible for alloHSCT 1.2b
» Up to three additional cycles
* AlloHSCT when donor is available

Patients ineligible for alloHSCT?!2
» Up to three additional cycles

100-day alloHSCT-related mortality assessment?

2-year follow-up for efficacy?¢

5-year survival follow-up (Q6M)?2

aMay be extended by up to 7 days.? Dose corresponds to the to the fixed target dose of 28 pg/d for relapsed/refractory ALL!

bPatients could receive HSCT any time after cycle 1 at the investigator’s discretion.t

€At 3, 6,9, 12, 18 and 24 months after treatment start.?

ALL, acute lymphoblastic leukemia; alloHSCT, allogeneic hematopoietic stem cell transplantation; clV, continuous intravenous; HSCT, hematopoietic stem cell transplantation; Q6M, once every 6 months.
1. Gokbuget N, et al; [published online ahead of print January 22, 2018]. Blood. doi:10.1182/blood-2017-08-798322. 2. Gékbuget N, et al; [published online ahead of print January 22, 2018]. Blood.
doi:10.1182/blood-2017-08-798322; supplementary appendix. 3. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT01207388. Accessed January 10, 2018.
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A

Complete Minimal Residual Disease Response
After Cycle 1 by Clinical Characteristics

Primary Endpoint Efficacy Set

n/N

Overall 82/103
MRD Level at Baseline

>103t0 < 102 40/51

>102to < 10 36/43

2101to<1 6/9
Relapse History

CR1 55/66

CR2/3 27137
Gender

Female 35/43

Male 47/60
Age, Years

> 65 11/13

55—-65 17/23

35-54 25/35

18-34 29/32

*MRD negative with sensitivity of 10 (1:10,000)
Cl, confidence interval; CR, complete remission; FAS, full analysis set; MRD, minimal residual disease.
Gokbuget N, et al. Blood. 2018;131:1522-1531.
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Complete MRD
response* (Primary
endpoint, FAS): 78%
(88/113)

Complete MRD response
(Efficacy set): 80%
(82/103)



ﬁ‘ Long-Term Outcomes by Minimal Residual Disease

(MT103-203)

Complete Responders and Nonresponders in Cycle 1

All Patients MRD Responders? MRD Nonresponders?
Overall survival
,'\Dﬂaet('jei;‘;f, ‘Z‘Sg(‘) /f‘éelg“s D 48/110 31/85 14/22
36.5 (19.8-NR) 38.9 (33.7-NR) 12.5 (3.2-NR)

Estimated probability at 18 months (95%
Cl)b
pe - 0.002

Hematologic RFS
Patients with events, n/N
Median® (95% ClI)
Estimated probability at 18 months (95%
Cl)b
pc - 0.002

Duration of hematologic remissiond
Patients with events, n/N
MedianP (95% ClI)
Estimated probability at 18 months (95%
Cl)b
pe - 0.14

0.67 (0.58-0.75)  0.70 (0.59-0.79)  0.34 (0.15-0.54)

62/110 40/85 12/15
18.9 (12.3-35.2)  23.6 (17.4—NR) 5.7 (1.6-13.6)
0.53 (0.44-0.62)  0.58 (0.46-0.68)  0.20 (0.05-0.42)

38/110 23/85 7/15
NR (NR-NR) NR (NR-NR) NR (3.7-NR)
0.7 (0.61-0.78)  0.77 (0.67-0.85)  0.53 (0.30-0.80)

al andmark analysis includes patients in both, the Key Secondary Full Analysis Set and the Primary Endpoint Analysis Set, and excludes patients with an event (death or relapse) or censored before day 45. PKaplan-
Meier estimate. °Log-rank test P value. 9Duration of hematologic remission is evaluated by 1 — cumulative incidence function of hematological relapse with death in hematologic CR as a competing event. ¢Gray's test P
value.

Cl, confidence interval; CR, complete remission; MRD, minimal residual disease; NR, not reached; n, patients with events (deaths for overall survival, death in CR, or relapse for RFS and relapse for duration of
hematologic remission); N, patients at risk; RFS, relapse-free survival.

Gokbuget N, et al; [published online ahead of print January 22, 2018]. Blood. doi:10.1182/blood-2017-08-798322.
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Overall Survival (Cont’d)
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— 1: MRD complete responders in cycle 1

....... 2: MRD nonresponders in cycle 1
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Probability of Overall Survival
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Study Month (Landmark Analysis Beginning on Study Day 45)

Median (95% CI) overall survival was 38.9 (33.7-NR) vs 12.5 (3.2-NR) months (P = 0.002) in
patients with and without a complete MRD response in cycle 1, respectively

aQverall survival not censoring at alloSCT and post-blinatumomab chemotherapy.
alloSCT, allogeneic stem cell transplantation; Cl, confidence interval; MRD, minimal residual disease; NR, not reached.
Gokbuget N, et al; [published online ahead of print January 22, 2018]. Blood. doi:10.1182/blood-2017-08-798322.
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Relapse-Free Survival

1.0
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Study Month
Median (95% CI) RFS was 24.6 (18.7-NR) vs 11.0
Median (95% Cl) RFS was 18.9 (12.3-35.2) months (6.8-15.4) months among patients treated within
with a median follow-up of 29.9 months first CR vs later CR (unadjusted HR 2.09; 95% ClI,
1.26-3.48; P = 0.004)

aRFS without censoring at HSCT and post—blinatumomab chemotherapy. Estimates of RFS at 18 months were similar with or without censoring for post-blinatumomab HSCT and chemotherapy.
Cl, confidence interval; CR, complete remission; EP, endpoint; FAS, full analysis set; HR, hazard ratio; HSCT, hematopoietic stem cell transplantation; NR, not reached;

Ph—, Philadelphia chromosome negative; RFS, relapse-free survival.

1. Gokbuget N, et al; [published online ahead of print January 22, 2018]. Blood. doi:10.1182/blood-2017-08-798322.

2. Study MT103-203 Clinical Study Report (Amgen data on file).
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Relapse-Free Survival (Cont'd)

1.0 1: MRD responders at cycle 1 in 1st CR
0.9 2: MRD responders at cycle 1 in 2nd or 3rd CR
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Study Month (Landmark Analysis Beginning on Study Day 45)

Median (95% CIl) RFS among MRD responders at cycle 1 in in first CR, 2 2nd CR,
and among MRD nonresponders at cycle 1 was NR (20.8-NR), 13.9 (7.8—-NR), and
5.7 (1.6-13.6) months, respectively

aRFS without censoring at alloSCT and post-blinatumomab chemotherapy by complete MRD responder status in cycle 1 and salvage status among evaluable patients (landmark analysis, excluding patients
who were censored, or had relapsed or died, within 45 days of beginning treatment).

alloSCT, allogeneic stem cell transplantation; ClI, confidence interval; CR, complete remission; EP, endpoint; FAS, full analysis set; MRD, minimal residual disease; NR, not reached; RFS, relapse-free
survival.

Gokbuget N, et al; [published online ahead of print January 22, 2018]. Blood. doi:10.1182/blood-2017-08-798322.



Targeted immunotherapy with
blinatumomab treatment resulted in a
substantial molecular response rate and
improved long-term outcomes among
patients with chemotherapy-resistant

—MRDwho resnonded to the treatment

The proportion of A landmark analysis
evaluable patients of the BLAST study
who achieved showed that
complete MRD complete MRD
response after responders had a
blinatumomab sgnlflcantly longer
treatment in the FS and overall
BLAST study was survival than MRD
78% (88/113) nonresponders

Blinatumomab was well
tolerated in the BLAST study,
with the most frequent AEs
observed being pyrexia,
headache, tremor, and

nentrgnenia

BLAST

(MT103-203)
STUDY

In the BLAST study, 12 (10%)
and three (3%) patients had
grade 3 and 4 neurologic
events, respectively. Four(3%)
patients had cytoKine release
syndrome (two OIgrade 1 and
wo grade 3),
all during cycle 1

AE, adverse event; ALL, acute lymphoblastic leukemia; BLAST, confirmatory phase 2 study of blinatumomab (MT103-203) in patients with MRD of B-cell precursor ALL;

MRD, minimal residual disease; RFS, relapse-free survival.
Gokbuget N, et al; [published online ahead of print January 22, 2018]. Blood. doi:10.1182/blood-2017-08-798322.



