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IMMUNOTHERAPY™

e Consulting Fees: Amgen, Abbvie, Astra Zeneca, Haryophatm,
Pharmacyclics, Morphosys, Gebmab, Bayer.

* | will be discussing non-FDA approved indications during my
presentation.
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IMMUNCOTHERAPY Ofatumumab
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Checkpoint inhibitors
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ADVANCES I FDA-approved Checkpoint inhibitors:
@ Lymphoma

Classical Hodgkin lymphoma,
relapsed after HSCT and 240 mg q2w or
brentuximab vedotin or >3 480 mg q4w
previous therapies

IMMUNCOTHERAPY™

Nivolumab 2016

Adult/pediatric refractory classical 200 mg q3w adults

Pembrolizumab 2017 Hodgkin lymphoma or relapsed

after 3 previous therapies 2 e Up 0 200 it

g3w (pediatric)

Adult/pediatric refractory primary 200 mg q3W adults
mediastinal large B-cell
lymphoma or relapsed after 2 2 mg/kg (up to 200 mg)
previous therapies g3w (pediatric)

Pembrolizumab 2018

QAAEM ——ixcoc &HOPA Csitc

© 2019-2020 Society for Immunotherapy of Cancer



(’s—itg) Society for Immunotherapy of Cancer

ADVANCESN@ Checkpoint inhibitors: Hodgkin

IMMUNOTHERAPY™ I_y[ N p h OoOmsd
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ADCES 72 Pembrolizumab in Primary
© Mediastinal Large B cell Lymphoma

IMMUNOTHERAPY™
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;’;t;N;“;;:“E\S In development: Macrophage
checkpoint: CD47

IMMUNOTHERAPY™

e Phase 1b: HU5F9-G4 +
rituximab in rituximab
refractory disease

 DLBCL - ORR =40%, CR =33%
* Follicular lymphoma — ORR = o i g o B
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ADVANCES IN @

IMMUNOTHERAPY™

Bi-specific T-cell engagers (BiTEs)
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ADVANCESN@ BiTE (Blinatumomab) Therapy

IMMUNOTHERAPY™

4
. W
e Facilitates T cell VoS s

Lt
a-cD3 |

engagement with CD19+ Antibody
tumor cells (Similar to Blinatumomab
CD19 CART) BITE®
A | ~ y Target Antigen Lysis
[ ) : ) N V &, CD19
* Adult/pediatric R/R B-cell -CD19 HH Vi
precursor acute lymphoblastic Antibody
leukemia
» Adult/pediatric B-cell precursor
acute lymphoblastic leukemia in
1st or 2nd complete remission,
MRD > 0.1% | |
Bargou et al. Science 2008 qm&'égtm ACCO @ I._IOPA nf:,s—lj:% .
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ADVANCES IN @ B“natumOmab: B-ALL

IMMUNOTHERAPY™

A Overall Survival
Median Overall Survival (mo)
Blinatumomab 7.7 (95% Cl, 5.6-9.6)
Owerall survival by MRD response during cycle 1, without censering at allogeneic HSCT and post-blinatumomab chemotherapy i Chemotherapy 4.0 (95% Cl, 2.9-5.3)
1.0 4 1: MRD complete responder at cycle 1 (N = 85); Median (95% CI) 38.9 {33,7-NR) T; 0'9_ Hazard ratio, 0.71 (95% Cl, 0.55-0.93)
= 0.9 - = == = 2;: MRD nonresponder at cycle 1 (N = 22); Median (¥5% Ci) 12.5 {3.2-NR) F R P=0.01
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Study month (landmark analysis beginning at study day 45) Months since Randomization
No. at Risk
Blinatumomab 271 176 124 79 45 27 9 4 0
Chemotherapy 134 71 41 27 17 7 4 1 0

Gokbuget, Blood 2018, QAAEM YA S @ HOP ('S—i_tg)
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ADVANCES IN @

IMMUNOTHERAPY™

Antibody-drug conjugates (ADC)

EMERGENCY MEDICING . . Hermabalogy/ Cincology
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® FDA-Approved Antibody-Drug

IMMUNOTHERAPY™

Conjugates

Target Year of
antigen | approval

Brentuximab vedotin

Inotuzumab ozogamicin

Polatuzumab vedotin
(w/ bendamustine &
rituximab)

© 2019-2020 Society for Immunotherapy of Cancer

CD30

CD22

CD79b

2011

2018
2017

2019

Classical Hodgkin lymphoma, relapsed
after HSCT or 22 previous therapies

* Anaplastic large cell ymphoma > 1
previous therapies

cHL - first line with combination chemo
Relapsed/refractory/MRD+ B-cell ALL

DLBCL > 2 previous therapies

HHHHHHHHHHHHHH
::::::::::::::::
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Cancer ©)  Polatuzumab vedotin: DLBCL

IMMUNOTHERAPY™

Linker "._{, @ ADC binds to receptor
Anti-CD79b '
targets to mature o ADC in circulation 9 ADC-receptor complex
B-cells is internalised
| -
/ i Cytotoxic agent is
| released in lysosomes = -
MMAE \

Microtubule disrupter
@ Apoptosis (cell death)

Microtubule disru ption

Polatuzumab vedotin has demonstrated efficacy in R/R DLBCL in combination with rituximab-? and rituximab-bendamustine?
Treatment Best overall response
Pola +/- rituximab 51-56%"2

Pola + rituximab + bendamustine 68%?3

_ 1. Palanca-Wessels A, et al. Lancet Oncol 2015;16:704-15; 2. Morschhauser F, et al. Lancet
ADC, antibody-drug conjugate; MMAE, monomethyl auristatin E Hematology 2019:6:e254-65; 3. Sehn H, et al. Blood 2018:132:1683

QLAEN ——xXccc L HOPA Csitc >
Slide credit: Tilly et al. ICML 2019 SEL e e e vt AN gl
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ADV’*NCES’N@ Polatuzumab vedotin: DLBCL

IMMUNOTHERAPY™

Randomized phase 2

- 1.0 HR (95% C1)=0.36 (0.21, 0.63) 1.0 4 HR (95% CI)=0.42 (0.24, 0.75)
St u d y g P-value (log-rank)=0.0002 P-value {log-rank)=0.0023
. @ 0.8 - 5 % 084
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. g
g s
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* Ongoing phase 3
(POLARIX)

* Frontline DLBCL- R-CHOP vs R-
CHP+Pola WAAEM oo @ HOPA (Eltg)

o Imminoatarapy of Card

Sehn, Blood 2018.
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ADVANCES IN @

IMMUNOTHERAPY™

* Anti-CD22 antibody conjugated to calicheamicin

Inotuzumab ozogamicin for ALL

* Higher response, MRD-negativity, PFS, and OS than standard-of-care

1.0
09 — Median (95% CI) Duration of Remission
5 InO (n=85) 4.6 (3.9-5.4) mo
g 5.8 SC (n=31) 3.1 (1.4-4.9) mo
g 077 Hazard Ratio (95% CI) 0.55 (0.31-0.96); 2-sided P=0.03
2 06 T
£
]
% 05
o
B 04 -
=
B 0.3
m
=)
= 02 -
o
01 = L+
0.0 T T T T T T 1
0 2 4 6 8 10 12 14
Months
Patients At Risk, n
InO 85 59 34 14 g 5 3 0
SC 31 13 8 4 1 0 0 0

Kantarjian, NEJM 2016.
© 2019-2020 Society for Immunotherapy of Cancer

1.0
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0.7

06

Median (95% CI) Overall Survival
InO (n=164) 7.7 (6.0-9.2) mo
SC (n=162) 6.7 (4.9-8.3) mo

Hazard Ratio (97.5% CI) 0.77 (0.58-1.03): 2-sided P=0.04

05 -
04
03

Probability of Overall Survival

0.2

0.1

0.0
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InQ 164
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112
85

10 15 20 25
Months

62 41 24 13

51 30 6 5

35 40
2 0
1 0
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ADVANCES IN @

IMMUNOTHERAPY™

Chimeric Antigen Receptor Therapy
(CART)

:::::::::::::::: Woncolog
= A TEE SRAERNSEE RETRICIAS Fharmacy dssocistion Sccteey o Immuncshersgy of Canc

QAAEM ——xccc gHOPA Csitc >

© 2019-2020 Society for Immunctherapy of Cancer



(S-l t'g) Soclety fer Immuno

Cancer ©) - Chimeric antigen receptors

IMMUNOTHERAPY™

T cell receptor
(TCR)

 Specific and potent: B -
specific, T - toxic

41BB €D28
| |

 Overcome immune tolerance

* Targets surface molecules in
native conformation

* Independent of antigen
presenting cell and MHC
complex

CAR T cell

QAAEM ——ixccc &HOPA Csitc >

Klampasta, Cancers 2017.
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cancer (©)  Evolution of CAR Constructs

IMMUMNOTHERAPY™
1t generation 2nd generation 3rd generation
@ 1% scFv g transmembrane
domain
“\ schv | CD28
TCR | 4188

g p) inactivated l D3¢

| Caspase9

T|? activated . small

| Caspase9 ° molecule
\. y,

Suicide CARs Dual CARs Bispecific CARs TCR-mimic CARs

Hofman, J Clin Med 2019.
© 2019-2020 Society for Immunotherapy of Cancer
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ovicte CAR T manufacturing and
©

NG ey S administration

Patient

—_—
1| ﬁ

PBMC collected for Patient recieves Anti-CD19 CAR cells

genetic modification lymphocyte-depleting returned to patient

l chemotherapy

Ex vivo cell processing

T-cell activation —= Transduction with gammaretroviral —= T-cell proliferation
vector encoding CAR gene

AA E Ivl § - b i I I O P (r';t

g AMERICAK ACACEMY OF _r\!l (_.r r_f rJ @ - SI c
EMERGENCY MEDICINE . » e N Hemmata kg Oncology

ERARBIEE BE TED BRNERELE EETHICIAR Pharmacy Association Sociery for Immunoherapy of Carcer

Kochenderfer, Nat Rev Clin Oncol 2013.
© 2019-2020 Society for Immunotherapy of Cancer
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ADVANCES N @ CAR T Side Effects

IMMUNOTHERAPY™

* Cytokine Release Syndrome (CRS)
* Neurotoxicity
* B Cell aplasia

* Macrophage Activation Syndrome (MAS)/HLH

WAAEM —==xcco @H,OPA Csitc >
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Cancer ©)  CART Side Effects

IMMUNOTHERAPY™

® Treatment

Neurotoxicity
Endothelial  ©® Delirium

Blood @  Endothelium 9 activation © Aphasia Steroids

- _— :‘ = ~=—|=—=— Seizures . :
™\, Brain @ Pericyte @) l’ " @  Cerebraledema Anti-epileptics

’0 @. @

0O
\ @ © :
. @ © © @ O . @ @ o Intracranial hemorrhage
Altered blood- Increased vascular
brain barrier permeability
----------------------------- | -r;f-i;mmatory Macrophage Hemodynamic instability ..
cytokine release mediator release Tachycardia Tocilizumab

Hypotension Steroids
Capillary leak syndrome

Organ dysfunction
AST and ALT elevation
Hyperbilirubinemia
Respiratory failure

June et al. Science 2018 g TMERGENCY MEGINE
© 2019-2020 Society for Immunotherapy of Cancer
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ADVANCES IN @

IMMUNOTHERAPY™

FDA-Approved CAR T cell therapies

APPROVED

INDICATION

Axicabtagene ciloleucel

Tisagenlecleucel

Tisagenlecleucel

© 2019-2020 Society for Immunotherapy of Cancer

2017

2017

2018

Adults with r/r large B-cell lymphoma.
Including diffuse large B-cell lymphoma, primary
mediastinal large B-cell ymphoma, high-grade B-
cell ymphoma, and DLBCL arising from follicular

lymphoma

Patients <25 yr with refractory B-cell acute
lymphoblastic leukemia or in 2+ relapse

Adults with r/r large B-cell ymphoma after 2+
therapies
Including DLBCL, high-grade B-cell lymphoma,
DLBCL arising from follicular lymphoma

2 x 10° CAR-positive, viable T-cells
per kg bodyweight (up to 2x108)

0.2-0.5x108 CAR-positive, viable T-
cells per kg if under 50 kg
0.1-2.5x108 CAR-positive, viable T-
cells if over 50 kg

0.6-6.0 x 108 CAR-positive, viable T-
cells

AREM ——sccc gyHOPA Csitc>
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“ancer ©)  Eligibility considerations for CAR

IMMUNOTHERAPY™

* Disease
» Relative stability during CAR T manufacturing (~2-6 weeks)
* Bridging therapy (chemo, RT, steroids, lenalidomide, ibrutinib)
* CNS control

* Patient
* Adequate cell counts
e DVT, bleeding, infection, neuro disorders
* Functional status: at screen vs. day of CAR T infusion

e Other

* Social support, reimbursement

QAAEM ———xcco @H,OPA Csitc >
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Cancer @ CD19 CAR in DLBCL- ZUMA1 (Axi-cel)

IMMUNOTHERAPY™

A Duration of Response
100~
90
80
70+
60

Complete response

50 Objective response

CD19/CD283
ORR = 82% o

20 Complete Response
Objective Response 11.1 (3.9-NE)

Partial response Partial Response 1.9 (1.4-2.1)

Response (%)

10+

CR = 54%  EEEEEEEE

No. at Risk

M —_ (o) Complete response 63 61 58 53 50 47 46 45 45 41 37 30 19 16 12 6 6 4 3 3 3 3 3 1 0
L - r est”I|ate = (6) Objective response 89 82 67 56 53 49 48 47 47 42 38 31 19 16 12 6 6 4 3 3 3 3 3 1 0
. 21 R 1

Partial response 26 8 3 3 1 0

T T T T T T T T T T T T T T T T T 1
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Months

0 o

C Overall Survival

* CRS grade 23 = 13%
* Neurotox grade >3 = 28%

804
70+
60+
5g e
40-
304
20— Median (95% CI)
mo

Overall Survival (%)

10

C T T T T T T T T T T T T T T T T T T T T T T T T T T 1

0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Months

No. at Risk 108 105 102 101 98 91 84 82 78 74 72 66 63 51 40 30 23 16 11 8 4 3 3 3 2 1 0

QLAEN ——xXccc L HOPA Csitc >

EMERGENCY MEDICING

NR (12.0-NE)

Neelapu, NEJM 2017.
© 2019-2020 Society for Immunotherapy of Cancer
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IMMUNOTHERAPY™

* CD19/4-1-BB
* ORR=52%
* CR=40%

e 1-yr estimated OS = 49%
* CRS grade 23 = 18%
* Neurotox grade 23 =

11%

Schuster, NEJM 2019.
© 2019-2020 Society for Immunotherapy of Cancer

0O) CD19 CARin DLBCL - JULIET (Tisa-cel

A Duration of Response

Patients with complete response

All patients

o 109
£
£ 09
a
§ 0.8
o
e 0.7 a
= h
£ 0.6
]
£ 0549
]
E 0.4+
= 034
02 )
= Median duration among all patients not reached
e 019 (95% ClI, 10.0 months to not reached)
o
0.0 T T T T T T T T

T T
01 2 3 4 5 6 7 8§ 9 10 11 12

Months since First Response

No. at Risk

Patients with 37 36 35 32 31 30 26 26 26 23 21 15 9
complete
response

All patients 48 37 32 27 27 22 10

TR T TR |
13 14 15 16 17

B Progression-free Survival

Patients with complete response

38

1.0
0.94
P oo
S o7
£
o = 0.6
x 5
s g 0.5+
£% 04
52
_‘.; o 0.3
a 0.2
0.14
0.0 T
0 2
No. at Risk
Patients with 40 39 39 36 35 35
complete
response
All patients 111 65

33

34

T T T

8 10 12

Months since Infusion

31 31 29 24 23 15

32 25 16

C Progression-free Survival among Patients with a Response

1.0+ S Patients with complete response at month 3
0.9 _I_"b—%’_l
w08 T YT — i
g ! Patients with partial response at month 3
= § 0.74
E<E
o = 0.6
x g
5@ 054
EE 04
-
%’ a 034
S 0.2
0.14
0.0 T T T T T T T T T
0 2 4 6 8 10 12 14 16 18
Months since Infusion
No. at Risk
Patients with complete response 32 30 28 21 12 7 6 1
Patients with partial response 6 4 4 4 4 3 3 2

D Overall Survival

Probability of Survival

All patients

No. at Risk
Patients with
complete
response
All patients 111 94

71

60

T T T T
8 10 12 14

Months since Infusion

50 40 28 19

T
16

11

18 20 22

4040 40 40 393938383736302923161612 99 7 3 2 1 1

8 2 1

AMERICAK ACAGEMY OF
EMERGENCY MEDICING
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ADVANCES IN @

(Liso-Cel)
* CD19/4-1-BB, CD4:CD8 =1:1
* ORR=75%

* CR=55%

e 1-yr estimated OS = 59%

* CRS grade 23 = 1%

* Neurotox grade 23 = 13%

Abramson JS, et al. HemaSphere. 2018;2(S1): Abstract S800.
© 2019-2020 Society for Immunotherapy of Cancer

CD19 CAR in DLBCL - TRANSCEND

CR: NE (NE-NE); 87% (73% to 94%)

All: NE (10.4 months-NE);
59% (47% to 68%)

PR: 10.3 months (6.8-12.7 months);
31% (9% to 57%)

Non-responders: 3.6

] l t months (1.5-6.2 months);
11% (2% to 28%)

At Risk
All102
CR 56
PR 20
Nonresponder 26

86
54
19
13

T
6 9 12 8 24

Overall Survival, Months

68 48 28 11 0
47 37 23 10 0
15 9 3 0
6 2 2 1 0
QAAEM ——xccc &HOPA Csite >
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29 ©) CD19 CAR in B-ALL: ELIANA (Tisa-cel)

IMMUNOTHERAPY™

* CD19/4-1-BB

* ORR=81%

* CR=60%, CRi=21%

* CRS grade 23 =47%

* Neurotox grade >3 = 13%

Maude et al. NEJM 2018
© 2019-2020 Society for Immunctherapy of Cancer

Probability

1.0+

0.9+
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Median
No. of No.of  Progression-free Survival
Patients  Events (95% Cl)
* bb2121 . x
. <150x10% CAR+ T Cells 3 3 2.6 (1.1-2.9)
* B cell maturation >150x106 CAR+ T Cells 30 15 11.8 (6.2-NE)
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AD\:‘ANCESN@ Conclusions

MMUNCOTHERAPY™

* Many immunotherapy options for hematological malignancies

* Checkpoint inhibitors for Hodgkin lymphoma and PMBCL - high
response rate, excellent tolerance, durable responses if CR

* Blinatumomab and inotuzumab for ALL — effective salvage, deeper
remissions

* Polatuzumab vedotin for DLBCL — effective salvage, potential to
become frontline

* CAR T therapy — ever-increasing indications; patient selection and
toxicity management still concerns
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ADVANCES IN @ Addlthnal Resources

IMMUNOTHERAPY™
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iadzis et al. Journal for ImmunoThe of Cancer (2016) 4:90
ool N e Journal for ImmunoTherapy

of Cancer

POSITION ARTICLE AND GUIDELINES Open Access

The Society for Immunotherapy of Cancer @
consensus statement on immunotherapy

for the treatment of hematologic

malignancies: multiple myeloma,

lymphoma, and acute leukemia
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IMMUNOTHERAPY™

Case Studies
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ADVANCESM@ Case StUdy 1

IMMUNOTHERAPY ™

* 67 year-old male
e Stage Il DLBCL with IPI of 3.

* High proliferation rate (90%). IHC: CD10-, BCL6- and MUM1 +.
MYC 30% and BCL2 40%.

* FISH negative for BCL2 and MYC.
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ADVANCESW@ Case StUdy 1

IMMUNOTHERAPY™

* 67 year-old male
e Stage Ill DLBCL with IPI of 3.

* High proliferation rate (90%). IHC: CD10-, BCL6- and MUM1 +.
MYC 30% and BCL2 40%.

* FISH negative for BCL2 and MYC.

Lymph node biopsy: diffuse large B-cell ymphoma — non GCB subtype
QAAEM ——xccc &HOPA Csite >
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Gancer ©) Treatment?
*1. R-CHOP
* 2. R-CHOP + ibrutinib
* 3. R-CHOP + lenalidomide

* 4. DA-EPOCH-R

5. R-CHOP + bortezomib
DAAEM —ixcce &HOPA < sitc »
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ADVANCES In @ Case StUdV 1

IMMUNOTHERAPY™

. Received R-CHOP x 6 cycles

. CR by EOT-PET

. Remained in CR for 9 months

. Relapsed with diffuse lymphadenopathy and high LDH

Repeat biopsy — recurrent DLBCL

QAAEM —ixcce &HOPA Csitc >
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ADVANCES N @ Case StUdy 1

IMMUNOTHERAPY™

* RICE x 4 cycles

Achieved CR

6 months later — diffuse lymphadenopathy and high LDH

Imaging and biopsy confirm recurrent disease
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Cancer (©) Next Treatment?
* 1. Anti CD-19 CAR T-cells
* 2. Anti CD20/CD3 bi-specific antibody
* 3. Allogeneic transplant

e 4. Polatuzumab + BR

e 5. Tafacitamab + lenalidomide
DAAEM ——ixccc & HOPA < -S'it{._:?r >
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ADVANCES In @ Case StUdy 2

IMMUNOTHERAPY™

® 29 year old female
* 4 week history of cough and shortness of breath

®* Imaging — 13 cm mediastinal mass and diffuse lymphadenopathy above and below
the diaphragm

® Biopsy- aggressive B-cell lymphoma

® Diagnosis - Primary Mediastinal B-Cell lymphoma
QAAEM ——ixccc &HOPA Csitc >
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ADVANCES In @ Case StUdy 2

IMMUNOTHERAPY™

Treatment
* R-CHOP x 6 cycles
* Initial CR but relapse within 3 months of treatment

* Received RICE with a view to auto transplant but progression on this.

QAAEM ———xcco @HOPA Csitc >
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Next Treatment?
* 1. Anti CD-19 CAR T-cells
2. Anti CD20/CD3 bi-specific antibody
* 3. Allogeneic transplant
* 4. Pembrolizumab

e 5. Tafacitamab + lenalidomide
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