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* Current Indications for CAR T Therapy
* Short and Long-Term Toxicity Management
* Treatment Options after CAR T failure

* Ongoing and Upcoming Clinical Trials
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Current FDA Approved CAR T Products

Axicabtagene DLBCL CD19 2" line 2017, 2022
FL > 2 lines 2021

Tisagenlecleucel DLBCL CD19 > 2 lines 2018
B-ALL (< 25) > 2 lines 2017

Lisocabtagene DLBCL CD19 2" line 2021, 2022

Brexucabtagene MCL CD19 > 2 lines 2020
B-ALL (adults) 2021

Idecabtagene Multiple BCMA >4 lines 2021
Myeloma

Ciltacabtagene Multiple BCMA >4 lines 2022

Myeloma

UCDAVIS
HEALTH



CD19 CAR T therapy in NHL
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Pivotal Phase I/Il CD19 CAR T Trials: NHL

ZUMA-1 JULIET TRANSCEND NHL 001
100 - Axicabtagene Ciloleucel 100 Tisagenlecleucel 100 Lisocabtagene Maraleucel

ORR 73%
CR 53%

ORR 82%
CR 54%
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29 Line CAR T vs Autologous SCT: ZUMA-7

* ~74% Primary Refractory disease

Event-free Survival .
ventires St * Poor prognosis with auto SCT

Median Event-free Survival (95% Cl)
Stratified HR for event or death,

* No bridging chemo permitted

100- 0.40 (95% Cl, 0.31-0.51); P<0.001
2 301 Axi-cel 8.3 (4.5-15.8)
2 704 i
§ . Standard care 2.0 (1.6-2.8) MEFS at 24 mos 41%
"S oy (vs 16%)
oD
£ Adicel PFS at 24 mos 14.7 mos
g 304 37
& 204 Standard care (VS . )
al OS at 24 mos 61%
O | I I I I | I I I I | I | I 1
0 2 4 6 Eli 10 12 14 16 18 ZIO 22 24 26 28 30 32 34 (VS 52%)
Month ORR 83%
CR 65%
(vs 32%)
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TRANFORM: Lisocabtagene 2" line

* Lisocabtagene vs SOC in early relapsed (< 12 mos) or refractory large B-

cell ymphoma
* SOC = 3 cycles platinum-containing salvage - HD chemo + auto SCT
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Event-free survival (%)

Number at risk
(number censored)
Liso-cel group 92(0)

— Liso-cel group (median 10-1 months, 95% Cl 6:1-NR)
SOC group (median 2-3 months, 95% Cl 2.:2-4-3)
+ Censored
Stratified HR (95% ClI), 0-35 (0-23-0-53);
stratified one-sided Cox proportional
hazards model p<0-0001

EFS 10 vs 2 months
l Attt

-
—

O~

8 9 10 1 b | 12 13 14 15 16 17 18 19

Time from randomisation (months)

86 (2) 66 (13) 62 (15) 43 (25) 36 (29) 27 (35) 26 (36) 21 (40) 19 (41) 17 (42) 9(49) 9(49) 7(51) 6(51) 6(51) 4(53) 0(57) -(57)
SOCgroup 92(0) 83(1) 66(1) 35(8) 32(8) 23(14) 21(14) 16(17) 16 (17) 12(19) 11(19) 10 (20) 6(24) 4(26) 4(26) 4(26) 4(26) 2(27) 2(27) 0(29)

Kamdar et al, Lancet 2022



TRANFORM: Lisocabtagene 2" line

304

Progression-free survival (%)

20

10

50_. ....................... .

—— Liso-cel group (median 14-8 months, 95% Cl, 6:6-NR)
—— SOC group (median 5.7 months, 95% Cl, 3-9-9-4)
+ Censored
Stratified HR 0-41 (95% C1 0-25-0-66);
stratified Cox proportional
hazards model one-sided p=0-0001

L

Number at risk
(number censored) 92
Liso-cel group  (0)
92
SOCgroup (0)
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89
(2)
82
(3)

T T T . T T T T T T T T S R |
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
87 69 65 44 37 28 27 22 20 18 9 9 7 6 6 4 o0 .
(2) (15) (18) (30) (34) (40) (41) (45) (46) (48) (56) (56) (58) (58) (58) (60) (64) (64)
66 37 34 23 21 16 16 12 11 10 6 4 4 4 4 2 2 0
(7) (27) (27) (34) (34) (37) (37) (39) (39) (40) (44) (46) (46) (46) (46) (47) (47) (49)

Overall survival (%)

Number at risk
(number censored)
Liso-cel group

SOC group

— Liso-cel group (median NR, 95% CI 15-8-NR)
—— SOC group (median 16-4, 95% C1 11-0-NR)
+ Censored
Stratified HR 0-51 (0-26-1-00);
stratified Cox proportional
hazards model one-sided p=0-026

T
0 1

92 91
0) (1)
92 91
©) ()

I 1

2 3

T | 1 ] 1 1 1 1 T | 1 ] 1 1 1 1 1] 1
4 § 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Time from randomisation (months)

91 87 75 64 53 42 37 34 33 31 22 18 17 15 12 7 2 1 O
(1) (3) (14) (24) (33) (43) (46) (49) (49) (51) (59) (63) (64) (65) (67) (72) (77) (78) (79)
89 86 72 59 48 40 37 33 28 24 21 19 16 16 12 5 4 1 1 0
(1) (2) (12) (25) (35) (40) (42) (45) (46) (48) (51) (53) (54) (54) (58) (63) (64) (67) (67) (68)

PFS 14.8 v 5.7 months
OS NR v 16 months

Kamdar et al, Lancet 2022



BELINDA: Tisagenlecleucel 2" line . optional bridging therapy

Patients Alive without Event (%)

* Primary Endpoint: EFS

Median
Event-free
No. of No. of Survival
Patients  Events (95% CI)
mo
Standard Care 160 104  3.0(3.0-3.5)
Tisagenlecleucel 162 117  3.0(29-4.2)

Hazard ratio for event or death
(tisagenlecleucel vs. standard care),
1.07 (95% Cl, 0.82-1.40)

P=0.61

Standard care

T— A — — —
= A A —A

Tisagenlecleucel

No. at Risk
Standard care 160
Tisagenlecleucel 162
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CAR T vs Auto SCT

* R/R DLBCL within 12 months or primary refractory disease - CD19
CART

* Relapse after 12 months "
* Auto vs CAR T: response to bridging therapy
 CART after Auto

* Double Hit/Double Expressor

* Poor outcomes with auto SCT
* 4-year PFS DHL 28% vs 57% non-DHL
* 4-year OS 25% vs 61%

100 4

== NOt DEL or DHL
s DEL not DHL
DHL

80

60

40

Progression-Free Survival (%)

20

...............................................

0 6 12 18 24 30 36 42 48
Time From Transplantation (months)

Herrera et al, JCO 2017



CD19 CAR T in Adults with B-ALL



Brexucabtagene in Adults with R/R B-ALL: ZUMA-3

A
Median duration of remission ° > 18 yea )
(95% Cl), months -
o)
—— Patients with CR (n=31) 14-6 (9-6-NE)  BM blasts > 5%
—— Patients with CRi (n=8) 87 (1-0-12-8)
— Patients with CR or CRi (n=39) 12-8 (8-7-NE)
£ 100
N » 71% CR/CRi
. D e - e 12-month OS 71%
) \
5 | D o .
g 40- — = * Median OS 18 mos
S :
& o0 * NRin responders
=
g .| ©isensoe » 76% MRD negative (97% responders)
a T T T T T T T T T T T T T T T 1
O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 .
. Time since first CR or CRi (months) * Medlan RFS 116 MOosS
Number at risk
CR 31 26 19 18 17 14 14 14 14 14 11 7 6 6 6 3 1 O
CRi 8 5 4 4 4 4 3 3 3 2 2 1 1 0 0 0 0 O
CRorCRi 39 31 23 22 21 18 17 17 17 16 13 8 7 6 6 3 1 0

Shah et al, Lancet 2021



BCMA CAR T Cells for Multiple Myeloma

HEALTH



|decabtagene Vicleucel: KarMMa Phase 2

. Tumor Response, Overall and According to Target Dose

CRor

sCR,

CRor sCR and

MRD-negative

| CRor sCR and

MRD could not
be evaluated

|™ VGPR
PR

100+
90 Overall response,
81 Overall response,
80+ Overall response, 73
— 704 o CRor
& goOverall response, CRor sCR,
& 50 sCR,
2 CRor ) 7
g 407 sCR, 14 20
% 304 25
20 —
10+
0-
150x 106 300x 106 450x10° Total
(N=4) (N=70) (N=54) (N=128)
CAR+ T Cells
HEALTH

* >4 lines of therapy

 Median 6 prior lines of therapy
* 94% prior auto SCT

mDOR 10.7 mos

mPFS 8.8 mos
0S 19.7 mos
* MRD-negativity 26%

* CRS 84%
* 5%>G3

* Neurotoxicity 18%
* 3% >G3

Munshi et al NEJM 2021



Ciltacabtagene Autoleucel: CARTITUDE Phase 1b/2

HEALTH

Approved February 2022
* >4 lines of therapy

6-month PFS 90%
mDOR not reached

12-month PFS 77%, OS 89%
* PFS 85% if CR or better

Neurotoxicity 21%
* 17% ICANS
e 2% > Grade 3 ICANS

CRS 95% (4% > Grade 3)
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Management of Toxicities

. Axicabtagene Brexucabtagene Lisocabtagene Idecabtagene
Tisagenleucel .
ciloleucel autoleucel maraleucel autoleucel
Approval Date 8/30/2017 10/18/2017 6/24/2020 2/5/2021 3/26/2021

Indication(s)

e B-cell precursor
acute lymphoblastic
leukemia (ALL)

* Relapsed/refractory
large B-cell ymphoma

* Relapsed/refractory
large B-cell lymphoma
* Relapsed/refractory
follicular lymphoma

* Relapsed/refractory
mantle cell lymphoma

* Relapsed/refractory
large B-cell lymphoma

* Relapsed/refractory
multiple myeloma

Target Antigen

Incidence of CRS

CD-19

Any: 74-77%
> Grade 3: 23-48%

CD-19

Any: 84-94%
> Grade 3: 8-13%

CD-19

Any: 91%
> Grade 3: 18%

CD-19

Any: 46%
> Grade 3: 4%

BCMA

Any: 85%
> Grade 3: 9%

Incidence of
Neurotoxicity

Any: 60-71%
> Grade 3: 19-22%

Any: 77-87%
> Grade 3: 21-31%

Any: 81%
> Grade 3:37%

Any: 35%
> Grade 3: 12%

Any: 28%
> Grade 3: 4%
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Prophylactic steroid Use: Cohort 6 ZUMA-1

Dexamethasone 10 mg daily Day O to Day +2

Tocilizumab: Yes
Corticosteroid: Yes

Tocilizumab: Yes*
Corticosteroid: Yes™

Tocilizumab: No
Corticosteroid: No

Tocilizumab: Yes
Corticosteroid: Yes

Original

Tocilizumab: Yes
Corticosteroid: Yest

Tocilizumab: Yes
Corticosteroid: No

Tocilizumab: No
Corticosteroid: No

Tocilizumab: Yes
Corticosteroid: Yes

Tocilizumab: Yes
Corticosteroid: Yes

Tocilizumab: Yes
Corticosteroid: Yes

Tocilizumab: Yes*t
Corticosteroid: Yes®

Tocilizumab: Yes
Corticosteroid: Yes, HD

Tocilizumab: Yes!!
Corticosteroid: Yes, HD

Tocilizumab: No Tocilizumab: Yes!!
Corticosteroid: Yes Corticosteroid: Yes

Tocilizumab: Yes!!
Corticosteroid: Yes, HD

Oluwole et al, Br J Haematol

,2021



Prophylactic steroid Use: Cohort 6 ZUMA-1

80% incidence CRS

* No Grade 3-4 events

(A) 100 7 95% ORR
B CR
* Neurotoxicity 58% < 80 - PR
e 13% Grade >3 ) M sD
e 60 - 80% CR
4 (n=32)
N
e Lower cumulative steroid dose to treat @ 40 -
CRS and ICANS §
m 20 - 50
. . 197 PR (n=2)
* CAR T expansion and efficacy 0 1=6) .

maintained ORR sD

HEALTH Oluwole et al, Br J Haematol, 2021



Long Term Toxicities

Cytopenias
e ~20—40% pts have >G3 after Day +30

* More common with increased prior
lines of therapy

* Undiagnosed CHIP
* Inflammatory cytokines
* Persistent CARs

* Growth Factor (> 2 weeks after CAR
infusion)

e Corticosteroids
 BM biopsy
* PJP ppx

e B-Cell Aplasia

* Tx

On-target, off-tumor effect
Can be prolonged

Supportive care
IVIG
PJP PPx

COVID, Influenza vaccination



Ongoing and Recently Reported Trials



LUMA-12

a Objective response
100
89% ORR
80
3
o 60 -
c
§ 78% CR (n = 29)
S 40
%]
[0
fis]
20 -
8% (n = 3)
11% PR (n = 4)
0 -
ORR SD
b DOR
o= ‘_L“_»‘_‘_H_l_‘
< 80 - . -
?
c 60
o
Q.
8 40 .
= Median follow-up (range), months 15.9 (6.0-26.7)
§ 20 - Median DOR (95% CIl), months NR (NE-NE)
o | 12-month DOR rate (95% CI), %  80.8 (59.3-91.6)
T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24
No. at risk Monihs
33 32 29 23 21 19 15 13 10 2 2 2 0

(o]

Event-free survival (%)

* Phase ll, single-arm, high-risk LBCL
 DHL/THLorIPI>3
* PET2-Positive
* 2 cycles SOC chemo > Axicel
e Estimated at 12 mos:
* DOR81%
* PFS75%
* EFS73%
3% (n=1)
PD
EFS
100 -
80 - _“_\"_"‘—»—-\_,
60 -
40
20 - Median EFS (95% CI), months NR (NE-NE)
o | 12-month EFS rate (95% CI), %  72.5 (53.1-84.9)
(I) é lll EIS tl?o 1I0 1l2 1|4 1‘6 1|8 2|0 2|2 2I4
No. at risk Mo

37 3% 31 28 25 19 17 14 10 8 2 2 2



GPRC5D-Targeted CAR T cells for MM

A Clinical Response
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Treatment After CAR T Failure



val probabdity

Surviy

Treatment after CAR T Failure: Lenalidomide

PFS

p =0.035

al probabiity

Surviv

1.004

0s

p=0.033

Day*CAR-T cells/pL
8 8 &8 8
S 88 %

o

$

2
g

10 &\
Months after 1st Progression

L}
—=
3 gt us -wv &
\9\ g

- &
& p=0.0490
Absolute AUC 0-28

Absolute value of CAR-T cells /pL

:

g

g

o

10 <\
Months after 1st Progression

-

> 5
¥ N

S
& p =0.0576

Absolute Cmax

e ~20-40% CAR T failures occur 1°t
month after infusion

e Lenalidomide

e Activates CD8 T cells

* Inhibits Tregs

e Restores T cell immune synapse

* Len starting D +15 vs No Len after

Axicel or Tisacel failure in 15t month

* ORR 88%
* PFS 68 vs 35 days

 CAR T expansion similar to non-

relapsed pts

Lemoine et al, Blood 2021



Lenalidomide Maintenance after CAR T

Percent survival, %

PFS
100 =<
: ~~ CAR-T (n=9)
god 7 -+ CAR-T + lenalidomide (n=7)
[ .
1
60 - | i
1
40 - T o
- i 2 P=0.0959
O 1 1 1 I 1
0 5 10 15 20 25

Time, months

Percent survival, %

OS
100 qpr======dJdeuctdan
| ~i. CAR-T (n=9)
|
80 - : -+ CAR-T + lenalidomide (n=7)
I
60 -
*P=0.0254
40 A l ‘
20 A
0 ' ' : : l
0 5 10 15 20 25

Time, months

Ping N et al, Ann Transl Med 2022



Treatment after CAR T Failure

* Clinical Trials

* Loncastuximab
* Selinexor

* Allogeneic SCT



In the Pipeline

* Allogeneic and NK CARs

 Bivalent, Trivalent CARs

e Upfront CAR T with SOC chemotherapy
* CART in CNS Lymphoma



CAR T Clinical Trials at UCD

 UCDCC#299: Home-Grown CD19 CAR T cells for R/R DLBCL with escalating
doses of lymphodepleting chemotherapy with or w/o rituximab

* AUTO-AL1: R/R B-ALL

* Allogeneic Anti-CD38 Dimeric Antigen Receptor T cells in Multiple Myeloma
* Pemphigus vulgaris: autologous Desmoglein 3 CAART cells

e Auto CD4+ and CD8+ anti-gp120 transduced T cells in HIV-1

 ET140203 T cells in advanced hepatocellular carcinoma

HEALTH



