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Four Major anti-CD19 CAR T-cell Products for B-cell NHL

Axicabtagene Ciloleucel | Tisagenlecleucel Lisocabtagene Brexucabtagene
Maraleucel Autoleucel
Construct antiCD19-CD28-CD3z antiCD19-41BB-CD3z | antiCD19-41BB-CD3z antiCD19-CD28-CD3z
Vector Retrovirus Lentivirus Lentivirus Retrovirus
T-cell Bulk Bulk Defined doses CD4, CD8  Bulk
manufacturing
Dose 2 X 10%/kg (max 2 x 108) | 0.6 to 6.0 x 108 1.0 x 108 2 X 10%/kg (max 2 x 108)
. | 250/2 d, @ Flu/Cy 300/30 x 3d Flu/Cy 500/30 x 3d
e e Flu/Cy 500/30 x 3d Flu/Cy 250/25 x 3 u/Cy /30 x u/Cy /30 x
or Benda 90 x 2d

FDA/EMA approved for FDA/EMA approved for | FDA approved for DLBCL, FDA/EMA approved for

DLBCL, high grade B-cell pediatric B-ALL, DLBCL, | high grade B-cell mantle cell lymphoma and
Approval status lymphoma, transformed FL, | high grade B-cell lymphoma, transformed B-ALL

PMBCL lymphoma, iNHL, PMBCL, grade 3B FL

transformed FL
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ZUMA-1: PFS and OS of patients with R/R DLBCL receiving

axicabtagene ciloleucel

Phase 1 and 2

PFS

Characteristics (N = 108) Median PFS (95% Cl), months: 5.9 (3.3-15.0)
Median age (range), years 58 (23-76) S
(%]
Age > 65 years, n (%) 27 (25) a - "
> 3 prior therapies, n (%) 76 (70)
Refracto - 108 (100% 42%at 2y
U S TR S et A7) (100%) L 8 8 8 8 8 8 8 A A
Refractory to 2nd- or later-line therapy, n (%) 80 (74) os
Best response as PD to last therapy, n (%) 70 (65) Median OS (95% Cl), months: NR (12.8—NE)
Relapse post ASCT, n (%) 25 (23)
I 60-
Y A
ORR: 83% [74% by IRC] 8
CR: 58% [54% by IRC] 20
51%at2y
OI [ TTTTTTTTTTTTTTTTTTTTTTT

T T T T 1711
0123456738 910111213141516171819 2021222324 25262728 293031323334
Time (months)

Locke FL, et al. Lancet Oncol. 2019;20:31-42.



JULIET: PFS and OS of patients with R/R DLBCL receiving

tisagenlecleucel

Characteristics

Patients
(N =111)

Median age (range), years 56 (22-76)

Double-/triple-hit lymphoma, % 27
Number of prior lines of therapy, %

2 44

3 31

4—6 21
Refractory to last therapy, % 55
Prior ASCT, % 49

ORR: 52%
CRR: 40%

Schuster SJ, et al. N Engl J Med. 2019;380:45-56.

Schuster, et al. Lancet Onc. 2021
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Progression-free survival (%)

Median 2-9 months (95% C12-3-5-2)

PFS

median 2.9 m

Number at risk
Inumber censored)
All patients 115 (0)

C
100~
90—
80-
70+
60—
50+
40-
30+
20+
10
o

Overallsurvival (%)

3 6 9 1 15 18 n 24 7 30 3 36 39 42 45

Time from infusion (months)

47(11) 38(13) 36(14) 31(16) 31(16) 30(17) 26(19) 24(21) 21(24) 21(24) 21(24) 11(33) 2(42) 1(43) 0(44)

Overall survival

Median 11-1 months (95% (1 6-6-23.9)

median 11.1m

0

Number at risk
Inumber censored)

i 6 & 1 15 18 =N 24 Z 30 B 36 39 42 45 448 5

Time from infusion (months)

Allpatients 115(0) 93(2) 68(3) 59(5) 51(6) 47(7) 46(7) 43(8) 41(8) 38(11) 35(11) 34 (12) 31(14) 19(26) 10(35) 4(41) 1(44) 0(45)
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TRANSCEND-NHL-001 trial: liso-cel in multiply R/R aggressive B-NHL

Patients PFS median follow-up (95% Cl), months: 12.3 (12.0-17.5)
Characteristic* 100-
(N = 269) e
Age, median (range), years 63 (18-86) EE s St e
. . 0 'g % """"""""" - """I;’;’:".‘ """" T 9.tall‘,rr.le.(!'lan,m:0nthi\ﬁ.8-.' """"
Double- / triple-hit lymphoma, n (%) 36 (13) €8 a0 HaH————
2%

CNS involvement, n (%) 7 (3) &= 2? 44% at 1y
Median prior lines, n (range) 3 (1-8) 0 3 6 9 12 15 18 21 24 27 30
Chemo-refractory, n (range) 181 (67) s o o sl 4 ae & v
Prior HSCT, n (%) 94 (35) -5 -0 B A

*Only CAR T-cell pivotal trial to include: secondary CNS DLBCL; prior

allo SCT; transformed non-follicular iNHL; grade 3B FL; no minimal OS5 RCORIDRE SR SN MOMISIT flesvan o)

. . 100
ALC, ANC, Hgb or platelets; moderate renal or cardiac dysfunction =
- & 80+ CR, median, months: NR
5 S
C ) Eg & Total, median, months: 21.1
ORR: 73% | e —
CRR: 53% =g = 58%at 1y
° 0 ?I> é 9I 1[2 1I5 1I8 2I1 2I4 2I7 3I0 3I3 3I6 3I9 4I2 4I5
ASH 2021: 2 year DOR 49.5%, PFS 40.6%, OS 50.5% , Time (months)
Abramson, et al. Abstract 2840 BR800 B O BN . B

Abramson JS, et al. Lancet 2020 Total 236 221 18s 137 109 74 32 37 27 17 14 S 6 1 =] .



Toxicity of 3 Major CAR T-cell Products for relapsed/refractory DLBCL

Axicabtagene Ciloleucel

Tisagenlecleucel

Lisocabtagene Maraleucel

Construct antiCD19-CD28-CD3z  antiCD19-41BB-CD3z antiCD19-41BB-CD3z
n 101 111 269
Any CRS 93% 58% 42%
Median time to onset 2 days 3 days 5 days
2 Gr 3 CRSt 11% 23% 2%
Any neurotoxicity 64% 21% 30%
2 Gr 3 neurotoxicity 32% 12% 10%
Tocilizumab 43% 15% 20%
Steroid use 27% 11% 21%
Locke, et al. Schuster, et al. Abramson, et al.
Lancet Onc 2018 NEJM 2018 The Lancet 2020

* Caveats in cross trial comparisons: Different eligibility criteria, phase of study, dose levels
TCRS toxicity grading scales differ across studies. Axi-Cel and Liso-cel used Lee criteria. Tisa-cel used Penn criteria

‘ | MASSACHUSETTS
Ny GENERAL HOSPITAL

CANCER CENTER



Algorithm for managing relapsed DLBCL

Relapsed/refractory DLBCL

Fit for high dose therapy Unfit for high dose therapy

2" line therapy R

—

Continue tx

2"d [ine therapy
(R-ICE, R-DHAP, R-GDP)

(personalized to the patient)

Less than CR Less than CR Relapse & Relapse &
& fit for CAR & unfit for CAR unfit for CAR fit for CAR

3d4 [ine B
treatment

Chemosensitive | _Not chemosensitive

Pl
<«

Relapse Relapse
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High dose chemotherapy with autologous stem cell transplant

Pre-rituximab era

100 +
90 -‘li
& 80- hth\., P=0.0G8
E 70 ‘H.IL | o Tlansplamatnn
= 60 l.a.t
5 504 "'-1._|
f 40 4 v Conventional treatment
S 304 gy M—
L 20-
C 4o

0 T T T T T ]
0 16 30 45 60 75 90

Months after Randomization

Philip, et al. NEJM. 1995

Induction R-DHAP O-DHAP
response n=223 n=222
ORR 42% 38%
CRR 22% 15%
Transplanted 37% 33%

t_av 1.0 h —— R-DHAP

> ] O-DHAP

5; 081 .‘

22 ||

u,': _cau 0-6 - \

[ = = |

S 2 04+

% e‘ \—"“—-_

2 0.2 4 HR, 112

=2 95% Cl, 0-89 to 1-42

- P=.33

& 1 T T T T T

0 6 12 18 24 30 36
Time Since Random Assignment (months)
No. at risk

— 223 54 40 29 18 13 12
222 50 34 25 19 14 1
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Randomized trials of CAR T-cells vs. SOC in 2" line transplant-eligible DLBCL
with primary refractory disease or relapse within 1 year of 1st line therapy

ZUMA-7

TRANSFORM

BELINDA

arm

Axicabtagene Lisocabtagene Tisagenlecleucel
SR IREE] Ciloleucel Maraleucel
n 359 184 322
% infused in CAR 94% 98% 96%

Median EFS

8.3 movs.2 mo

10.1 mo vs. 2.3 mo

3 Mo Vvs.3mo

Abstract 2

Abstract 91

Hazard ratio 0.398 (P<0.0001)  0.349; (P < 0.0001) 1.07 (P=0.69)
Median follow-up 25 months 6 months 10 months
CR rate 65% vs 32% 66% vs 39% 28% vs 28%
Grade =23 CRS/NT 6% / 21% 1% 1 4% 5% /' 3%

Locke, et al. Kamdar, et al. Bishop, et al.

Abstract LBA-6




ZUMA-12 study for early axi-cel in high-risk DLBCL

Additional Key Inclusion Criteria
* Age 2 18 years
* ECOGO0-1

Phase 2
_ High-Risk LBCL - Conditioning Primary Endpoint
High-grade B cell lymphoma, Wlth MYC uEO Chemotherapy + * CR (investigator-assessed per
and BCL2 and/or BCL6 translocations, or » o Axi-Cel Infusion Lugano classification)?
LBCL with IPI score 2 3 any time before o 5
enroliment 2 8 + Conditioning: Key Secondary Endpoints
. — : 2 * ORR
Systemic Therapy 8 S Fludarabine 30 mg/rp \Y) e
: 3 “ o and cyclophosphamide
2 Cycles of an anti-CD20 mAb + 9 g © 500 mg/m? IV * EFS
anthracycline-containing regimen S~ o 2 P . PFS
< - Days -5, -4, and -3 gl
s . w : 2
Dynamic Risk Assessment E g » Axi-Cel: Single IV . Safety
Positive interim PET (DS 4 or 5) g 7£ infusion of 2 x 106 CAR * CAR T cells in blood and
w L= T cells/kg on Day 0 cytokine levels in serum
-
O
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ZUMA-12 study for early axi-cel in high-risk DLBCL (n=40)

89% ORR
2
o 80 A
2 12-month estimates:
§ DOR 81%
=k PFS 75%
o ey OS 91%
'§ TRl (=29
2
o
8 20 - 8%
m (n=3) 3%
11% PR (n=1)
N (n=4)
ORR SD PD

Grade =3 CRS in 3 pts (8%), Grade >3 NE 9 pts (23%)

Neelapu, et al. Proc ASH 2021 Abstract 739

Response

Evaluable
(N=37)

Median follow-up (range), months 15.9 (6.0-26.7)
Patients with 212-month follow-up, n (%) 23 (62)
ch:Lef?'t;s] \:‘I)/l:)h ongoing response as of data 27 (73)

Median time to response (range), months
Initial objective response 1.0 (0.9-6.8)
CR 1.0 (0.9-6.8)

Patients converted from PR/SD to CR, n (%) 7 (19)

PR to CR 6 (16)
SD to CR 1(3)
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ZUMA-5 Study of Axi-cel in relapsed/refractory FL and MZL

Characteristic

All Patients

N=146

Median age (range) 60 (34-79) 66 (48-77) 61 (34-79)
FLIPI 3-5 54 (44%) 14 (64%) 68 (47%)
High tumor burden 64 (52%) 8 (36%) 72 (49%)
(GELF)

Median prior tx (range) 3 (1-10) 3 (2-8) 3 (1-10)
Refractory 84 (68%) 16 (73%) 100 (68%)
POD24 68 (55%) 11 (52%) 79 (55%)

All patients

(n=104)

ORR 92% 94% 85%
CRR 76% 80% 60%
PRR 16% 14% 25%

Jacobson, et al. Proc ASH 2020.

Progression-free survival

100 4
2
-_ SOAR-R_‘_\N_E‘
s
2
‘?, 80 4 Lo—
c
§ 40 11.8 m
Z
4
g 20 FL (n = 84)
o Median PFS (95% Cl), mo NE (23.5 - NE) 11.8(9.1 = NE) NE (23.5 - NE)
12-Month PFS Rate (95% CI), % 77.5(666-852) 451(152~-714) 737(63.3~-816)
0+ v v v v . - v v v v ’ v . :
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
h
No. at Risk RN
FL 84 80 71 65 62 59 57 40 27 21 9 6 0
20 13 122 122 1" 6 4 0
104 93 83 77 73 65 61 40 27 21 g S 6 0

AEs of Special Interest (n=140)

Cytokine Release Syndrome
Any grade 82%
Grade = 3 7%
Neurologic Events
Any grade 60%
Grade = 3 19%




ZUMA-5 ASH 2021 Update

« Follicular lymphoma (n=124)
- Median follow-up 30.9 months
- CR rate 79%
- Estimated median DOR was 38.6 months, PFS 39.6 months, TTNT 39.6 months

« Marginal zone lymphoma (n=25)
- Median follow-up 23.8 months
- CR rate 63%
- Median PFS 17.3 months. Medians for DOR and TTNT not reached
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ELARA Study of Tisa-cel in relapsed/refractory FL

Progression-free survival

« 1004
Characteristic FL All patients g
n=97 n=94 g B R
Median age (range) 57 (29-73) ORR 86% i o .1 " .
Median prior tx (range) 4 (2-13) CRR 66% > 40  Alpotonts (Nes) — 6% at 6 m
% Number of events (n)
Refractory 78% PRR  20% 2 207 gt teer madians
POD24 60% o oL IAII p'atiel:ts: I?Emlonth's, QSI%?I (12I.1-N'E) — — | ' | ' |

0 2 4 6 8 10 12 14 16 18
Time (mo)

No.-at risk
AEs of Specia| Interest (n=97) A::atireins 94 91 72 53 37 24 12 2 1 1

Cytokine Release Syndrome
Any grade 48.5%
Grade = 3 0%
Neurologic Events
Any grade 9.3%
Grade = 3 1%
| MASSACHUSETTS
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Schuster, et al. Proc ASCO 2021.



Mantle cell lymphoma: Survival after BTK inhibitor failure is poor

1.04

+ Censored
. Logrank p <.0001
0.8+
2
3
s 06+
a
S
. 0.4 -
g
7
0.2-
— e - —— - —
—————— -+
0.0~
1 3 2 0
2 114 4 18 10 £ 4 3 1 0
3 73 38 18 10 6 4 3 1 0
A L] L L} '
0 10 20 30 40
Overall Survival (month)
Group ,
————— 1: Did not receive subsequent treatment — — — - 2: Overall ,@‘ MASSACHUSETTS
— - — 3: Received subsequent treatment @ GENERAL HOSPITAL
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ZUMA-2: Brexucabtagene Autoleucel in Relapsed/Refractory MCL

l Characteristics n =68
Age, median (range), years 65 (38-79) ~ 80~
Median no. of prior treatments (range) 3 (1-5) % 60—
Prior BTKi, n (%) 68 (100) B 40—
BTKi refractory, n (%) 42 (62)
Prior ASCT, n (%) 29 (43) 20—
Median PFS (95% CI), months: NR (9.2-NE)
0 I
0 I2 Alf GIS I8 1|0 1|2 1I4 1|6 1|8 2IO 2|2 2|4 2|6 2|8 3IO 32 34
__ 100— 94% ORR Time (months)
& 90— B PR Atrisk,n 60 54 43 38 31 17 16 15 13 12 12 11 4 2 2 1 0
§ 80— W CR
g 70— — m SD Toxicity n =68
% 60— (n =040) | PD Any-grade CRS, n (%) 62 (91)
g o Grade 3 or 4 CRS, n (%) 10 (15)
%‘ 30— Time to onset, median, days (range) 2 (1-13)
B 20— 27% PR : 3%2) : 3%2) Any-grade neurological toxicity, n (%) 43 (63)
m _ — n= n=
13 (n=16) Grade 3 or 4 neurological toxicity, n (%) 21 (31)
ORR SD PD Time to onset, median, days (range) 7 (1-32)

Wang, at al. NEJM 2020



Lisocabtagene Maraleucel in Relapsed/Refractory MCL

1 * EOS
Bl Characteristics n =32 - 3—_;3:_'_":;
Age, median (range), years 67 (36-80) ] c——— )
Median no. of prior treatments (range) 3 (1-7) B ———a .
Prior BTK, n (%) 24 (75) s =3 el b
Refractory, n (%) 26 (81) ) =
_ S .:’." & | R PR S0 PD = Ongoing
PI"IOF ASCT, n (%) 11 (34) i g o .-— t U * Received new anticancer therapy
§ :: ' ;‘ E;as‘t:id morphology
100 § & ot § Refractory to ibrutinib
27 (84%) = AR .
. 22k CLGE9a = Complete Response R . ! | | . . .
N Partial Response i ? ProIgoresslon-Free'l'lme, Monit:s = - 234
70
3 g0 | Median follow-up: 3.9 months Toxicity n=32
%) 21 (66%)
& A0k 95% Cl: 47-81 Any-grade CRS, n (%) 16 (50)
& 0 Grade 3 or 4 CRS, n (%) 1 (3)
30 - : :
- Time to onset, median, days (range) 6 (2-10)
3 (9%) - ' iCi 0
| %) o Any-grade neurological toxicity, n (%) 11 (34)
0 __ Grade 3 or 4 neurological toxicity, n (%) 4 (13)
Objective Response Stable Disease Progressive Disease Time to onset, median, days (range) 8 (2-25)

Palomba, at al. Proc ASH 2020



CAR T-cell Updates in Lymphoma

- Liso-cel, axi-cel and tisa-cel induce durable responses in heavily pretreated
DLBCL and are approved after at least 2 lines of prior therapy

- Initial randomized data show liso-cel and axi-cel superior to standard 2" line
chemotherapy and transplant in primary refractory and early relapsed patients

« Axi-cel and tisa-cel are effective in heavily pretreated follicular lymphoma and
can be considered after at least 2 prior lines of therapy

- Brexu-cel and liso-cel produce high rates of CR in relapsed MCL patients who
have failed a prior BTK inhibitor

- Additional indications likely to emerge as data evolve
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Thank you for your attention!

jabramson@mgh.harvard.edu
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