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ALL Salvage Standards of Care in 2019

Pre-B ALL
— Blinatumomab (FDA approval 12/2014)
— Inotuzumab (FDA approval 8/2017)

— 2 CAR T-cell therapies (FDA approvals 8/2017 and 10/2017); neither
approved for adult ALL

T ALL: nelarabine
Ph-positive ALL — TKIs + chemoRX; blinatumomab

Refer for investigational therapies — mAb + ChemoRXx; CAR T-cell
therapy

ChemoRx: FLAG IDA, HIDAC, hyper-CVAD, augmented HCVAD,
and MOAD



Historical Results iIn R/R ALL

« Poor prognosis in R/R ALL Rx with standard of care (SOC) chemotherapy

=2 Prior
No Prior Salvage | 1 Prior Salvage Salvages
(S1) (S2) (S3)

Rate of CR, %

Median OS, months

Gokbuget N, et al. Haematologica. 2016;101:1524-33.



ALL — Historical Survival Rates After 1st Relapse

MRC UKALL2/ ECOG2993 Study (n=609) LALA-94 Study (n=421)
Outcome of patients after 15t relapse Outcome of patients after 15t relapse
5-yr 0S: 7% 2-yr 0S: 11% & 5-yr OS: 8%

Median follow-up: 4.3 years

Median OS 2-year 0S 5-year 0S

6.3 months 11% 8%

2P < 000001
Age <20:12%

. Age20-34:T%
* Age 35-49: 4%

5

Time (years)

Fielding, et al Blood. 2007;109:944-950.
Tavernier E, et al. Leukemia 2007;21:1907-1914.



Blinatumomab: A “Serial Killer”

Lysis




Phase 3 TOWER Study: Randomization and Dosing

Patients with Randomization 2:1 (blinatumomab:SOC)
relapsed/refractory ALL Stratified by age, prior salvage, and
N=405 prior allo-HSCT

Induction (2 cycles) Blinatumomab SOC chemotherapy

If <5% blasts
Continuous infusion

Consolidation (3 cycles) 4 wk on, 2 wk off; _ | -
9 mcg/d for 7 d, Investigator’s choice:

If <5% blasts then 28 mcg/d wk 2-4 FLAG + anthracycline,
HIiDAC-based,

Maintenance high-dose MTX-based,

(up to 12 mo) Continuous infusion or clofarabine-based
{ 4 wk on, 8 wk off;

Follow-up 28 mcg/d

Kantarjian. N Engl J Med. 2017;376:836-47.



Blinatumomab vs ChemoRXx in R/R ALL
(Phase 3 TOWER)

Parameter Blinatumomab Chemo Rx P value
CR, %
Marrow CR, %

MRD negative in CR, %

Median OS (mo)

Safety profile

Kantarjian. N Engl J Med. 2017;376:836-47.
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Blinatumomab vs Chemotherapy in R/R ALL

Median OS (95% CI):
Blinatumomab, 7.7 months (5.6, 9.6)
SOC, 4.0 months (2.9, 5.3)

Stratified log-rank P=0.012
Hazard ratio: 0.71 (0.55, 0.93)
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Kantarjian. N Engl J Med. 2017;376:836-47.
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Phase 3 TOWER Study: Survival by Salvage

K-M Median (95% CI ), months
S1: Blinatumomab 111 (8.2, NR)
S51: SOC chemotherapy 5.5 (3.7, 9.0)
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NR = not reached

0 12

Patients at risk: Months
S1: Blinatumomab 104 26
S:1 S50C 11

Dombret. Leuk Lymphoma. April 2019.



CD19 (%) Expression Before and After
Blinatumomab Therapy

« 61 patients evaluated for
Immunophenotype, 56
(92%) had CD19-positive
disease

— 5 (8%) had ALL recurrence
with CD19-negative disease

— 2 patients progressed with
lower CD19-positive disease

Jabbour. Am J Hematol. 2018;376:836-47.

CD19 (%) Expression Before and After Blinatumomab Therapy
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Inotuzumab Ozogamicin

Humanized 4-(4-acetylephenoxy)

IgG4 anti-CD22 butanoic acid linker
G544

CH, 0

H
HN
0
HO 5

N-acetyl gamma
calicheamicin
dimethyl
hydrazide

Advani, et al. J Clin Oncol. 2010.
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Inotuzumab vs ChemoRx In R/R ALL: Design

* Open-label, phase 3 study; 326 pts randomized at 117 sites in 19 countries

*RIRCD22+ ALL 1.1 pandomization

(N=326)

«Salvage 1 or 2
Stratifications

e Duration of 1st CR
212 mo vs <12 mo

« Salvage 2vs 1
« Aged 255y vs <55y

*Ph- or Ph+

3INO dose reduced to 1.5 mg/m?/cycle once patient achieved CR/CRI.
Kantarjian. N Engl J Med. 2016;375:740.



Inotuzumab vs Chemo Rx iIn R/R ALL
GUESERAINOAYAN NS

« 326 pts with R/R ALL randomized 1:1 to INO vs Chemo Rx

Parameter INO | Chemo

++ Censored
No. of Median OS  2-year survival  3-year survival
n events (95% Cl), mo  (95% Cl), % (95% ClI), %
*+* In0O 164 131 7.7(6.0,9.2) 22.8(16.7,29.6) 20.3 (14.4,27.0)
SoC 162 136 6.2(4.7,8.3) 10.0(5.7,155) 6.5(2.9,12.3)
P=.0004 P=.0093

CR-Cri, %

MRD neg. in CR, %

HR 0.75 (97.5% Cl, 0.57, 0.99)
P=.0105!
Allo SCT, %

VOD, %
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Median OS, mo

18 24 30 36 42 48 54

2-yr OS, % ,
i’ ’ Time (months)

No. at risk
InO 164 41 36 23 12
SoC

Kantarjian. N Engl J Med. 2016;375:740.
Cancer. May 2019.



Inotuzumab vs Chemo Rx in R/R ALL — (INO-VATE
Phase 3 Final Report)
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No.of  MedianOS  2-yearsurvival ~ 3-year survival

n events
*++ n0 164 131
SoC 162 136

(95% CI), mo  (95% Cl), %

6.2(47,83) 10.0(5.7, 15.5)

P=.0004

HR 0.75 (97.5% Cl, 0.57, 0.99)
P=.0105!

(95% Cl), %

7.7(6.0,9.2) 22.8(16.7,29.6) 20.3 (14.4,27.0)

65 (29, 12.3)
P=.0093

No. at risk
In0164 95
SoC

I I

18 24 30
Time (months)

% 42 48

23 12 9

Kantarjian, et al. Cancer. 2019 Jul 15;125(14):2474-2487.

Survival probability (%)

o FolowupHSCT 71 &

v+ Consored

No.of  MedianOS  2.year survival
n o events (95%Chmo  (95%CI), %
126(93,21.7) 394(28.1,505)
Nofollowup MSCT 50 44  7.1(56,108) 13.1(54,243)
HR 0.55 (97.5% CI, 0.32, 0.95)

P=0065'

No. at risk
Follow-up HSCT 71
No follow-up HSCT 50 36

63 41
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Time (months)

2 30 28 18
0 9 6 3




Impact of MRD in R/R ALL Rx With INO

= # ++ Censored MRD-
oow % Censored MRD+

n  Events;n mQOS(95% Cl), mo
—— MRD-S1 59 38 15.6(8.6-29.6)
-=-=--MRD-S2 16 13 13.0(5.0-36.4)
—— MRD+S1 28 24 6.9 (5.6-9.4)
-=-=-=-MRD+S2 17 15 7.7(4.2-13.4)

o+ ¢« Censored

n Events,n mOS (95% Cl), mo
— MRD- 76 52 14.1(8.6-23.0)
—— MRD+ 45 39 7.2(5.80-10.8)

—_—
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HR 0.512(97.5% Cl, 0.313-0.835)
P=0.0009
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Time (months)

Time (months)

No. at risk

MRD- 51 i 16
MRD- 52 4
MRD+ S1 8 1
MRD+ S2 3 8 . y )

No. at risk
MRD- 76
MRD+ 45

Cl=confidence interval; HR=hazard ratio; InO=inotuzumab ozogamicin; mOS=median overall survival;

o _ . Cl=confidence interval, Ino=inotuzumab ozogamicin; MRD=minimal residual disease; S1=first salvage status;
MRD=minimal residual disease

S2=second salvage status

Jabbour. ASCO 2018: Abstract 7013.
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VOD/SOS Among INO-Treated Patients

 VOD incidence: INO, 13% (n=22) vs SOC, 1% (n=1)
5 (3%) pts had VOD during study Rx (2 with prestudy SCT)

e 77/164 (47%) on INO had post-study SCT vs 33/162 (20%) in the SOC arm
— 17177 (22%) on INO had VOD post-SCT (5/17 also had prestudy SCT)

« Median (range) time to VOD after SCT: 15 (3-57) days

MVA Analysis of Factors Associated With Post-SCT VOD
Factor OR (95% CI) P value

Alkylator conditioning (dual vs single) 7.6 (1.7-33.8) 0.008
Age (255 y vs <55 y) 4.8 (1.0-22.0) 0.043

Kantarjian. N Engl J Med. 2016;375(8):740-53.
Kantarjian. Lancet Haematol. 2017;4:387-98.
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MiniIHCVD-INO-Blina in ALL: Design

* Dose-reduced hyper-CVD for 4-8 courses
— Cyclophosphamide (150 mg/m? x 6) 50% dose reduction
— Dexamethasone (20 mg) 50% dose reduction
— No anthracycline
— Methotrexate (250 mg/m?) 75% dose reduction
— Cytarabine (0.5 g/m? x 4) 83% dose reduction

* |notuzumab on day 3 (first 4 courses)

— Modified to 0.9 mg/m? cycle 1 (0.6 and 0.3 on days 1 and 8) and 0.6 mg/m? cycles 2-4 (0.3 and 0.3 on
days 1 and 8)

* Rituximab days 2 and 8 (first 4 courses) for CD20+

* |IT chemotherapy days 2 and 8 (first 4 courses)

« Blinatumomab 4 courses, and 3 courses during maintenance
« POMP maintenance for 3 years, reduced to 1 year

Jabbour, et al. Cancer. 2018 Oct 15;124(20):4044-4055.
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Mini-HCVD + INO £ Blinatumomab in R/R ALL

Modified Design

Intensive phase

i1 41 11 11 o |
1 2es 3 aew Mini-MTX -cytarabine
" "

Mini-HCVD

8 N . M M IT MTX, Ara-C
l INO Total Dose Dose per Day
Consolidation phase (mg/m?) (mg/m?)
5 6 7 3 Cycle 1 0.9 0.6day1,0.3day8
Cycles 2-4 0.6 0.3days1and 8

Total INO dose = 2.7 mg/m?

Maintenance phase

Blinatumomab
4 8 12 16

B PomP

< 18 months >

Jabbour. Cancer. 2018 Oct 11.
Sasaki. Blood. 2018;132: abst 553.
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Mini-HCVD + INO = Blinatumomab in R/R ALL
Response by Salvage (N=89)

Response \ Percent
Salvage 1 51/56

S1, primary refractory 5/5

S1, CRD1 <12 mo 19/23

S1, CRD1 212 mo 27/28
Salvage 2 9/16

= Salvage 3 9/15
Overall 69/87*
MRD negativity 55/67
Salvage 1 42/49
= Salvage 2 13/18
Early death 7187




Mini-HCVD + INO = Blinatumomab in R/R ALL CR
Duration and OS (Median F/U 31 months)

Total Event 2-year Median
- CRD 68 26 52% 30 months
== OS 89 52 39% 14 months
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Mini-HCVD + INO + Blinatumomab in R/R ALL
Historical Comparison

Total Event 2-y OS Median
= HCVD+INOxRitutBlina 89 52 39% 14 months

— INO single agent 89 78 17% 6 months

Log-rank: p < 0.001
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Optimizing Outcome

e Earlier administration
— S1 or MRD vs later

« Combination
— Better efficacy
— Lower dose

— Financial benefit
(OS 7 vs 14 months)

« Combination and better safety
profile
— Less CRS
— Less VOD
* Using NGS
— Compare outcome by NGS
— NGS vs FCM

29



ELIANA: Tisagenlecleucel in Relapsed ALL
Key Patient Characteristics

Patients
Baseline Characteristics N=79
Median age (range), years 11 (3-24)
Male, % 57
Prior SCT, % 61
Relapse post-SCT in CR1, % 4
Previous lines of therapy, median (range), n 3 (1-8)

Morphologic blast count in bone marrow, median (range), % 74 (5-99)

Disease status, %
Refractory
Relapsed
High-risk genetic lesions, %2
Down syndrome, %

@ BCR-ABL1, MLL rearrangement, hypoploidy, lesions associated with BCR-ABL1-like gene signature, or complex karyotype (=5 unrelated
abnormalities); tumor characterization for cytogenetics/mutations were collected historically based upon local results.
CR1, first complete remission; SCT, hematopoietic stem cell transplant.



ELIANA: Tisagenlecleucel in ALL

« 107 screened, 92 enrolled, 75 infused — lymphodepletion with Flu-CTX;
Tisa-Cel 0.1-2.5 x 108 cells/pt

. OR 61/75 (81%): CR 44/75 (60%; or 44/92, 48%)

A Duration of Remission B Event.free and Overall Survival
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' Mo. of patients, 61
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Overall surviva

Event-free survival 75

Meonths since Onset of Remission

MNo. at Risk 61 54 43 33 23 18 & 73

Maude. N Engl J Med. 2018;378:439.



ELIANA Trial Update

e 113 screened, 97 enrolled, 79 infused
« 3-mo CR 65/79 (82%) or 65/97 (67%)
* 24-mo OS 66%; RFS 62%; grade 3/4 CRS 49%; ICU 48%
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Censoring time O
All patients (N = 65) =
All patients
(N = 65)

Number of | Kaplan-Meier medians,
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Time (months)

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34

Number of patients still at risk .rime (months)
Allpatients 79 76 73 68 &7 62 &§56 652 47 42 39 26 21 14 9 & 2 0

Number of patients still at risk
Allpatients 65 60 49 41 37 31 25 256 24 21 17 13 3 2 2 O

Grupp. EHA 2019. Abstract S1618.



Patient Disposition

Screened
(n=113)

Enrolled
(n=97)

Infused
(n=79)

In follow-up
(n=45)

a Patients followed for survival.

Discontinued before infusion
Manufacturing or release issues
Death and adverse events

Discontinued primary follow-up?
DeathP
Lack of efficacy
New therapy (in CR) for ALL
Patient/guardian decision

Median time from infusion to data cutoff (13 April 2018)
was 24.2 months (range, 4.5-35.1 months)

b One death occurred while the patient was in remission; other deaths occurred after treatment failure or relapse.
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Tisagenlecleucel in Relapsed ALL
Median Overall Survival Not Reached

« QOverall survival rates among all
Infused patients

— 12-month: 76% (95% ClI, 65-85)
— 18-month: 70% (95% CI, 58-79)
— 24-month: 66% (95% CI, 54-76)

Censoring time m}
All patients (N=79) —

All Patients
(N=79)

Number of | Kaplan-Meier medians,
events, n months (95% CI)

All patients 25 NE (28.2, NE)
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

) ) , Time (months)
Number of patients still at risk

All patients 799 76 73 68 67 62 55 52 47 42 39 26 21 14 9 5 2 0

Note: All patients infused with tisagenlecleucel were included. Time is relative to infusion.
CR, complete remission; CRi, complete remission with incomplete blood count recovery; NE, not estimable. 37



Overall Safety and AEs of Special Interest Within 8
Weeks After Infusion

Patients
(N=79)
AESI|2 All Grades, % Grade 3, % Grade 4, %

Cytokine release syndromeP

Infections

Cytopenias not resolved by day 28
Neurological events

Tumor lysis syndrome

« Majority of AEs occurred in the first 8 weeks after
tisagenlecleucel infusion

* No cases of cerebral edema reported

& Occurring within 8 weeks of tisagenlecleucel infusion.
b Cytokine release syndrome was graded using the Penn scale.
AESI, adverse events of special interest.
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Tisagenlecleucel in Relapsed ALL
Cytokine Release Syndrome

Patients Infused
(N=79)
Patients developed CRS, n (%) 61 (77)
Time to onset, median (range), days 3.0 (1-22)
Duration of CRS, median (range), days 8.0 (1-36)
ICU admission, n (%) 38 (48)
Anticytokine therapy, % 31 (39)
Tocilizumab, % 31 (39)
1 dose 18 (23)
2 doses 10 (13)
3 doses 3 (4)
Corticosteroids, % 16 (20)
Hypotension that required intervention, % 42 (53)
High-dose vasopressors, % 19 (24)
Intubation, % 12 (15)
Dialysis, % 8 (10)

CRS was graded using the Penn scale and managed by a
protocol-specific algorithm?

CRS, cytokine release syndrome; ICU, intensive care unit.
1. Porter DL, et al. Sci Transl Med. 2015;7(303):303ral139.



Positive Association of CRS Grade and
Neurological Event Grade

Any-Grade Neurological
Events, Grade 3 Neurological Events,
CRS \ n (%) n (%)

None 4 (22)
Grade 1/2 7 (30)

Grade 3 7 (41)
Grade 4 13 (62)

Grade 3 neurological events were more frequent with grade 4 CRS compared with grades 0-3 CRS (95%
Cl, —2% to 45%)

Median onset of any-grade CRS (day 3) preceded median onset of neurological events (day 7)
Grade 3 or 4 CRS and neurological events occur earlier than grade 1 or 2
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MSKCC-Long-Term Data With
CD19-CD28z CAR

e CR 44/53 (83%); ITT overall CR 44/78 (56%)
 Response (n=53): CR 83%; MRD- CR 60%

A Event-free Survival, All Patients B Overall Survival, All Patients

Median EFS 6.1 mos

Probability of Survival
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Months since T-Cell Infusion Months since T-Cell Infusion

No.atRisk 53 : 7 5 4 2 No.atRisk 53

MSKCC: Memorial Sloan Kettering Cancer Center
Park. N Engl J Med. 2018;378:449.

Median OS 12.9 mos
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CD19-CD28z CAR (MSKCC)
Outcome by Tumor Burden

C H |g h tu mor b u rd en A Event-free Survival, According to Disease Burden B Overall Survival, According to Disease Burden
o 1.0 _ 1.0
— Bone marrow blasts 25% S os £
(n:27) ‘l;u; _Tg 0.6 "g Low disease burden
— Bone marrow blasts <5% za e e = =002
+ eXtramed u | Iary d ISGaSe -E High disease burden E% High disease burden
(n = 5) ; 10 20 30 40 50 6 ) 10 20 30 40 50
Months since T-Cell Infusion Months since T-Cell Infusion
* Low tumor burden (MRD+ No. at Risk No. at Risk
. Low burden 20 10 7 5 4 2 1 Low burden : 13 10
d ISeas e) (n — 2 l) High burden 31 8 0 C C C C High burden 32 16 6
Median EFS Median OS
Low tumor burden (MRD+): 10.6 mo Low tumor burden (MRD+): 20.1 mo
High tumor burden: 5.3 mo High tumor burden: 12.4 mo

Park. N Engl J Med. 2018;378:449-459 48



ZUMA3: KTE-X19 in Refractory/Relapsed ALL

* 54 pts; 45 received CAR T- Duration of Remission Not Censored at Transplant
cell therapy. Median age 46 y
ange. 15.77) | s

« FC—CAR T cells 2 x 108/kg; R
10 R 16; S1 2; R/R post-allo =
SCT 13

. CR+CRIi (22+6)/41 = 68%; or
28/54 = 52%

Shah. ASCO 2019. Abstract 7006. 50



Conclusions: Salvage Therapies in ALL

« Very effective salvage therapy in R/R
ALL
— High MRD negativity rates
— Best outcome in Salvage 1

« Combination with low dose
chemotherapy
— Safe and effective
— Median survival 14 months

— Salvage 1 twenty-four months (2-year OS
rate >50%)

Better control of AEs

— CRS: debulk with sequential
chemotherapy

— VOD lower doses explored
— VOD: lower dose INO schedules being
explored
CAR T-cell therapy is very effective
for refractory patients

— Decreasing toxicity is an important goal:
CRs decreased with less tumor burden

— Curative?
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