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Learning Objectives

* Evaluate best available evidence regarding the treatment of patients with
multiple myeloma

* Assess the implications of emerging clinical trial data regarding multiple
myeloma treatment approaches

* Develop strategies to address complicated multiple myeloma cases



Case Presentation

62 YO M with R-ISS stage |l myeloma

Treatment: VRD induction->ASCT- len maintenance: CR
3y: PD-> DPD: VGPR

1 y: new L2 plasmacytoma and rising M protein=> KCD

7/ mo: PD

Overall good health with grade 1 neuropathy at toes



Discussion points

* |s this patient a good candidate for CAR T cell therapy?
* What the mechanism of action of CAR T cells?
* What can we tell the patient about the chance of success?

10



BCMA: B cell maturation antigen

BAFF APRIL

FA’

BCMA TACI Proteoglycans

Cho et al, Frontiers in Immunol, 2018
Tobon et al, Autoimm Dis, 2013

Member of TNFR (TNFRS17)

Regulate B cell proliferation and survival,
maturation to plasma cells

Expression/ activation associated with
myeloma cell growth/ survival

Exclusively expressed on the surface of
plasmablasts and differentiated PCs

11
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Idecabtagene vicleucel (ide-cel, bb2121),
a BCMA-targeted CAR T cell therapy, in patients

with relapsed and refractory multiple myeloma
(RRMM): initial KarMMa results
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Phase Il Pivotal KarMMa Study
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= KngMa
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ide-cel
manufacturing
(99% success rate)

1t Response
Assessment
(1 mo)

RRMM

23 prior regimens with 22
consecutive cycles each
(or best response of PD)

Previously exposed to:
— IMiD agent

— Proteasome inhibitor
— Anti-CD38 antibody

Refractory to last prior
therapy per IMWG*

Leukapheresis CAR T Infusion®

I Bridging l
(214 before lymphodepletion)

Flu (30 mg/m2) 111
Cy (300 mg/m2) 1 1 1

Days -5,-4,-3 0

Endpoints

* Primary: ORR (null hypothesis <50%)

» Secondary: CRR (key secondary; null hypothesis <10%), Safety, DOR, PFS, OS,
PK, MRD#, QOL, HEOR

» Exploratory: Immunogenicity, BCMA expression/loss, cytokines, T cell
immunophenotype, GEP in BM

Presented By Nikhil Munshi at TBD

4 Study Status as of )
Jan 14, 2020

Screened N=158
v

Leukapheresed
N=140

(" Treated N=128 )
(Target Dose CAR+ T cells)
150 x 106 n=4
300 x 10¢ n=70
\_ 450 x 106 n=54

v

(Median Follow-up (mo)

150 x 108 18.0
300 x 106 15.8
450 x 108 12.4
Total 13.3

& “

EudraCT: 2017-002245-29
ClinicalTrials.gov: NCT03361748
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Best Overall Response -, KarMMa

100
Il CR/sCR and MRD-negative

Il CR/sCR and MRD not evaluable
I VGPR
B PR ORR=69%

ORR=82%

ORR=73%
Median # prior
regimens: 6

o
o

ORR=50%

Response, %
N
o

CRS: 84%
Neurotox: 18%

0 -

CAR+ T cells: 150 x 10°... 300 x 106... 450 x 10°... Ide-z:Nel ;I';g;\ted

*  Primary (ORR >50%) and key secondary (CRR >10%) endpoints met in the ide-cel treated population

- ORR of 73% (95% Cl, 65.8-81.1; P<0.0001%)

- CRR (CR/sCR) of 33% (95% Cl, 24.7-40.9; P<0.0001)
Median time to first response of 1.0 mo (range, 0.5-8.8); median time to CR of 2.8 mo (range, 1.0-11.8)
* Median follow-up of 13.3 mo across target dose levels

Data cutoff: 14 Jan 2020. A

Munshi et al, ASCO 2020




Progression-Free Survival

Median (95% Cl): 8.8 mo (5.6-11.6)
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Time, months

At risk, N 128 56 35

Munshi et al, ASCO 2020




Progression-Free Survival
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PFS by Target Dose

Median (95% CI), mo
= = - 150 x 10¢ 2.8 (1.0-NE)

=== 300 x 10° 5.8 (4.2-8.9)
450 x 10° 12.1 (8.8-12.3)

)
Z
[:-]
2
o
o
(%]
[
a

10 12 14
Time, months
CR/sCR
2 1 1 1 VGPR
1 11 2 0 PR
Nonresponders

At risk, N
150 x 10° 4
300 x 106 70

450 x 106 54 44

* PFS increased with higher target dose; median PFS was .
12 mo at 450 x 10 CAR+ T cells

PFS by Best Response

Median (95% CI), mo

CR/sCR: 20.2 (12.3-NE)
VGPR: 11.3 (6.1-12.2)

PR: 5.4 (3.8-8.2)
Nonresponders: 1.8 (1.2-1.9)

[ T —T TN

Time, months

39 37 6
16 14
5 1
64

s 3
1 0 0
56 35 19

PFS increased by depth of response; median PFS was
20 mo in patients with CR/sCR

Munshi et al, ASCO 2020




CARTITUDE-1: Phase 1b/2 Study of Ciltacabtagene
Autoleucel, a B-Cell Maturation Antigen—Directed

Chimeric Antigen Receptor T-Cell Therapy, in
Relapsed/Refractory Multiple Myeloma
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CARTITUDE-1: Introduction

Binding domains _ _ _
* Ciltacabtagene autoleucel (cilta-cel; JNJ-68284528) is

a chimeric antigen receptor T-cell therapy

— 2 BCMA-targeting single-domain antibodies
designed to confer avidity

* In the phase 1b portion of the CARTITUDE-1 study,
cilta-cel yielded deep, durable responses with a
manageable safety profile in patients with
relapsed/refractory MM

* Here, we report initial results from the combined
phase 1b/2 CARTITUDE-1 study of cilta-cel

BCMA, B-cell maturation antigen; MM, multiple myeloma; VHH, single variable domain on a heavy chain.
1. Berdeja J, et al. J Clin Oncol 2020;38(Suppl):8505.




CARTITUDE-1: ORR and MRD Assessment

Frequency in

1007 ORR?: 96.9% (94/97) evaluable patients Fﬁg:tizcx—g??"
° n=57¢ -

Overall MRD- 93.0% 54.6%

Median #
80% rior 9
P MRD- and sCR 57.9% 34.0%

regimens: 6
MRD- and 2VGPR - 86.0% 50.5%

60%

Median time to first response: 1 month (0.9-8.5)

Responses ongoing in 70 (72.2%) patients

Of evaluable patients, 93.0% achieved MRD 10 negativity

20% — Median time to MRD 10-® negativity: 1 month (0.8-7.7)
. Among patients with 6 months individual follow-up, most had

cilta-cel CAR+ T cells below the level of quantification

0% (2 cells/uL) in peripheral blood

Paitients

40%

Best response® = M sCR M \V/GPR M PR

CAR, chimeric antigen receptor; CR, complete response; MRD, minimal residual disease; ORR, overall response rate; PR, partial response; sCR, stringent complete response; VGPR, very good partial response.
aPR or better, Independent Review Committee assessed. PNo patient had CR or stable disease as best response. °MRD was assessed in evaluable samples at 10-5 threshold by next-generation sequencing
(clonoSEQ, Adaptive Biotechnologies) in all treated patients at Day 28, and at 6, 12, 18, and 24 months regardless of the status of disease measured in blood or urine; patients were not evaluable primarily due to lack

of an identifiable clone in the baseline bone marrow sample. 9All treated patients.




CARTITUDE-1: PFS
Overall PFS PFS by sCR and VGPR

12-month PFS
sCR: 84.5% (95% Cl, 72.0-91.8)
Overall 12-month PFS: 76.6% (95% Cl, 66.0-84.3)

Median PFS not reached Median PFS not reached in either group

% of Patients Progression-Free and Alive

o
2
<
]

c

]

@

o

S
e

:

c
=]

)

]

o

—

>

o

S
o

"
2

c

]
S

©
o
S

o

4
=~

| I | T T T 1 I I | | I I I |
9 12 15 18 21 24 27 3 6 9 12 15 18 21 24

Months Months
No. at risk
No. atrisk 97 95 84 71 30 14 2 sCR 65 65 62 53 27 12 2 1

VGPR 25 24 19 15 3 2 0 0

At median duration of follow-up of 12.4 months (range, 1.5-24.9), median PFS has not been reached
12-month PFS rate: 76.6% (95% CI, 66.0-84.3)
12-month OS rate: 88.5% (95% CI, 80.2-93.5)

OS, overall survival; PFS, progression-free survival; PR, partial response; sCR, stringent complete response; VGPR, very good partial response.




House of CARs

Trial Company CART Med prior | Special Neurotox % | Survival data
product lines Sauce

Karmma-1 Celgene/ Bb2121 73% (82% @450 84% 18% mPFS 8.8mo, CAR-T Par-T in mid
(phase Il, n=128)  BMS (Ide-cel) dose) 12.1 mo 20211
@450 dose

CARTITUDE-1 Janssen JNJ-4528 6 Bi-epitope 97% 92% 20% (16.5% @ 12 mo: Google to the yahoo?
(phase Ib/ll, n-97) (Ciltacel) binding to ICANS) 77% prog-free

BCMA
LUMMICAR-2 CARSgen CT053 5 Fully human 94% (n=18) 77-83%  15-17% NA
(phase Ib/ll, n=18-
20)
PRIME Poseida P-BCMA-101 8 Piggy-bac 67% w/ nanoplasmid 17% 3.8% NA
(phase I/1l, n=55) system, (n=6); 44-75% w/OG

centyrin mfg (n=30)

technology
CRB-402 Bluebird bb21217 6 PI3Ki culture 68% (73% at 450 70% 16% mDOR 17 mo  Memory cell phenptype
(phase I, n-69) to increase dose, 84% w/ new (all doses) in DP may correlate w/

Tscm cells mfg) response
UNIVERSAL Allogene Allo-715 5 Allo CART 60-67% at 320 dose 45% 0 NA Variability in LD, tx
(phase |, n=26-31) within 5 days of

enrolliment!! No GVH




Case Presentation

Our patient undergoes treatment with BCMA CAR T

24 h after infusion of T cells he has fever to 38.5, BP 106/66
Feels fatigued

CRP =3.6>72.8

Receives acetaminophen-> fever recurs, BP now 89/56

22



Discussion points

* What is cytokine release syndrome (CRS)?

* What grading criteria are used?

* How is CRS managed?

* What are other toxicities that may occur with CAR T cells?

23



Neurologic: Constitutional:
* Headaches + Fevers
+ Changes in level of consciousness : « Rigors Cordiovaseutar
Deliri / T i tlar:
: Ae':::?; : ?:ﬂ;liagljz = Tachycardia
. Agraxia « Anorexia « Widened pulse pressure
: \ : * Hypotension
:ataalmginations " Arthralgias * Arthythmias .
+ Tremor + Decreased left ventricular
* Dysmetria ejection fraction
* Myoclonus i = Troponinemia
+ Facial nerve palsy R * QT prolongation
* Seizures ; =

Pulmonary:
* Tachypnea
* Hypoxia

Hepatic:
* Transaminitis
* Hyperbilirubinemia

Renal:

= Acute kidney injury

= Hyponatremia

+ Hypokalemia

* Hypophosphatemia

» Tumor lysis syndrome

Hematologic:

+ Anemia

+ Thrombocytopenia

* Neutropenia

» Febrile neutropenia |

: g;ﬁh;ﬂ;: L Gastrointestinal:
.

* Prolonged prothrombin time . I;r%l:;ss?s

+ Prolonged activated partial thromboplastin time WA (B S

+ Elevated D-Dimer \

* Hypofibrinogenemia ;

+ Disseminated intravascular coagulation z Musculoskeletal:

« Hemophagocytic lymphohistiocytosis « Myalgias

* Elevated creatine kinase

* Weakness

Brudno, Blood 2016




Revised ASTCT Grading System

CRS Parameter

Grade 1

Grade 2

Grade 3

Grade 4

Fever’

Temperature =38"C

Temperature =38"C

Temperature =38"C

Temperature =38°C

With

Hypotension

MNone

Notrequirng
VaSOpressors

Requiring a vasopressor with or
without vasopressin

Requiring multiple vasopressors
{excluding vasopressin)

And/or’

Requiring low-flow
nasal cannula® or
blow-by

Requiring high-flow nasal can-
nula’, facemask, nonrebreather
mask, or Venturi mask

Requiring positive pressure (eg,
CPAP, BiPAP, intubation and
mechanical ventilation)

Organ toxicities associated with CRS may be graded according to CTCAE v5.0 but they do not influence CRS grading.

* * Fever is defined as temperature 38°C not attributable to any other cause. In patients who have CRS then receive
antipyretic or anticytokine therapy such as tocilizumab or steroids, fever is no longer required to grade subsequent CRS
severity. In this case, CRS grading is driven by hypotension and/or hypoxia.

CRS grade is determined by the more severe event: hypotension or hypoxia not attributable to any other cause. For

example, a patient with temperature of 39.5°C, hypotension requiring 1 vasopressor, and hypoxia requiring low-flow
nasal cannula is classified as grade 3 CRS.

Low-flow nasal cannula is defined as oxygen delivered at 6 L/minute. Low flow also includes blow-by oxygen delivery,
sometimes used in pediatrics. High-flow nasal cannula is defined as oxygen delivered at >6 L/minute.

Lee et al, BBMT; 2019




CRS management

IL-B receptor

¥ N

STAT3 SHP-2

MAPKs

©
Tocilizumab - mppeti®

Soluble IL-6
receptor

Supportive care
Tocilizumab
Steroids (dexamethasone)

More steroids
(methylprednisolone)

* Other
—Cyclophosphamide




CAR-T related neurotoxicity, aka ICANS:
Immune effector cell-associated neurotoxicity syndrome

Delirium Agitation CAR T cells
Encephalopathy Tremor Fever

Aphasia Seizures Hospitalization
Lethargy Cerebral edema Dexamethasone
Difficulty (Headache) Fludarabine
concentrating Usually after CRS

“...an awake patient who is mute and does not respond
verbally or physically to an examiner”

Lee et al, BBMT 2019




ICANS Management

Seizure prophylaxis

Steroids (dexamethasone)

Increase steroids

Change steroids (methylprednisolone)
Other
—Consider cyclophosphamide

28



House of CARs

CART Med prior | Special

Karmma-1 Celgene/ Bb2121 73% (82% @450 84% 18% mPFS 8.8mo, CAR-T Par-T in mid
(phase Il, n=128)  BMS (Ide-cel) dose) 12.1 mo 20211
@450 dose

CARTITUDE-1 Janssen JNJ-4528 Bi-epitope 97% 92% 20% (16.5% | @ 12 mo: Google to the yahoo?
(phase Ib/ll, n-97) (Ciltacel) binding to ICANS) 77% prog-free

BCMA
LUMMICAR-2 CARSgen CT053 Fully human 94% (n=18) 77-83%  15-17% NA
(phase Ib/ll, n=18-
20)
PRIME Poseida P-BCMA-101 Piggy-bac 67% w/ nanoplasmid 17% 3.8% NA
(phase I/1l, n=55) system, (n=6); 44-75% w/OG

centyrin mfg (n=30)

technology
CRB-402 Bluebird bb21217 PI3Ki culture 68% (73% at 450 70% 16% mDOR 17 mo  Memory cell phenptype
(phase I, n-69) to increase dose, 84% w/ new (all doses) in DP may correlate w/

Tscm cells mfg) response
UNIVERSAL Allogene Allo-715 Allo CART 60-67% at 320 dose 45% 0 NA Variability in LD, tx
(phase |, n=26-31) within 5 days of

enrolliment!! No GVH




Case Presentation

1 month after CAR T cell infusion KFLC 1200-> 46 mg/L
M protein 1.8-> 1.3 g/dL

Pt has required GCSF 2 x

Grade 1 fatigue

BM: no plasma cells detected; MRD pending

30



Discussion points

* How does the response to CAR T cells compare with other late line therapies?
* What are the effects on quality of life?
* How would the experience be different from other BCMA modalities?

31



OS and PFS: ide-cel versus conventional care

OS: Ide-cel (KarMMa treated population)
versus conventional care
(MAMMOTH treated population)

== KarMMa (treated population)

1.07 Median OS: 19.4 months; 12-month OS: 77.9%
== KarMMa (treated population) weighted to MAMMOTH
(treated population)
Median OS: 19.9 months; 12-month OS: 78.8%
0.81 == MAMMOTH (combined effect)
Median OS: 9.9 months; 12-month 0S: 40.8%
» 0.6
(@]
0.41
0.2 1
0.0

0 3 6 9 12 15 18 21 24
Time (months)
128 120 108 101 82 46 27 4

228 195 159 119 93 77 70 61 10

PFS: Ide-cel (KarMMa treated population)
versus conventional care
(MAMMOTH treated population)

== KarMMa (treated population)

1.0 Median PFS: 8.8 months; 12-month PFS: 36.9%
== KarMMa (treated population) weighted to MAMMOTH
(treated population)
Median PFS: 8.9 months; 12-month PFS: 39.2%
0.81 = MAMMOTH (combined effect)
Median PFS: 3.4 months; 12-month PFS: 11.8%
%) 0.61
L
o
0.1
4
0.]
2
0

60 3 6 9 12 15 18 21 24
Time (months)
128 80 79 64 36 14 8 5

228 134 71 38 37 23 17 10 5

* Median OS and median PFS were significantly longer for the ide-cel-treated population (weight-matched)

compared with the conventional care population in MAMMOTH in the base case

Shah N, et al. ASH 2020 [abstract #1653]
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Figure 3. Mean change from baseline in
EORTC QLQ-C30 subscale scores

A. Fatigue B.Pain = e
50 - -
40
30+
20+
10

0-

-10-

-20-

-30 .
40 4 Number of Patients .40 4

Mean change from
baseline score

Number of Patients
110 109 98 86 79 77 76 59 34 13 110 109 98 86 79 77

-50

MID for Deterioration
MID for Improvement

76 59 34 13

'50 T T T T
DI M1 M2 M3

M& M5 M6 M9 MI2 MI5 DI M1 M2 M3 M4 M5

Time point

D, day; M, month; MID, Minimal Important Difference.
Baseline defined as last non-missing assessment on/prior to day of lymphodepleting chemotherapy.
Error bars represent 95% confidence intervals.

Delforge M et al; EHA 2020 #EP1000]

M6 M9 M12 M15

Time point
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Figure 3. Mean change from baseline in EORTC QLQ-C30
subscale scores (Cont.)

C. Physical Functioning D. Global Health/QoL
50 1 50
40 40
E o 30- 30
o w
<5 20 20-
S % 10- 104
i R 0-
u§ -10 -10
S m© -20- -20
02 30 30
= 404 Number of Patients 40 - Number of Patients
o110 109 98 8 79 77 76 59 34 13 o M0 109 98 8 79 77 76 59 34 13
DI M1 M2 M3 M4 M5 M6 M9 MI12 M15 D1 M1 M2 M3 M4 M5 M6 M9 MI12 MI15
Time point Time point

D, day; M, month; MID, Minimal Important Difference.
Baseline defined as last non-missing assessment on/prior to day of lymphodepleting chemotherapy.
Error bars represent 95% confidence intervals.

Delforge M et al; EHA 2020 #EP1000]
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Clinically meaningful improvements were observed on all
functioning EORTC QLQ-C30 secondary subscales

Mean change from
baseline score

Role Functioning

507
401
301

== Mean change from baseline score
MID for deterioration
~77 MID for improvement

TNumber of patients

1110

109 98 86 79 77 76 59 34 13

DI M1 M2 M3 M4 M5 M6 M9 M12 M15
Timepoint

Social Functioning

Mean change from
baseline score

501
407
307

== Mean change from baseline score
MID for deterioration
~77 MID for improvement

INumber of patients

109 98 86 79 77 76 59 34 13

1110

DI M1 M2 M3 M4 M5 M6 M9 M12 M15
Timepoint

Mean change from

Emotional Functioning

baseline score

= Mean change from baseline score

507 MID for deterioration
401 ~77 MID for improvement
307
201

- T

ol o
B

-101
=207
-301Number of patients
“5‘8'110 109 98 86 79 77 76 59 34 13
DI M1 M2 M3 M4 M5 M6 M9 M12 M15
Timepoint

* These improvements were statistically
significant for the Role Functioning
and Social Functioning subscales at
multiple time points

Day 1 is day of infusion. Error bars denote 95% confidence intervals.
D1, Day 1; M, month; MID, minimal important difference.
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BCMA CAR T summary (ide-cel)

* Safety

* Efficacy

* PFS

* Likely improvement of PFS over conventional care
* QOL improvement

FDA NEWS RELEASE

FDA Approves First Cell-Based Gene Therapy for
Adult Patients with Multiple Myeloma
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Comparing options

_____________[CART

Treatment logistics

Length of treatment

Toxicities

Cost

Specialized center,
need to wait for
production

~2 months

CRS, neurotoxicity,
cytopenias

? $400K

TBA, likely community-
friendly, off-the shelf
Need for long-acting

??

CRS, pneumonia

?

But have to consider
length of treatment

Community-friendly,
off-the shelf

Possibly limited cycles

Corneal,
thrombocytopenia

$24K/month
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Conclusions

CAR T therapy showing great promise in relapsed MM
Impressive response rates

Unprecedented survival data

Patient experience overall good

Insurers’ experience....???

Not curative yet! - Clinical trials are critical!!
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Thank You!

Visit OncologyCaseClinic.com to register for
upcoming webinars.

Next presentation: Wednesday, June 16
Updates from ASCO and EHA
Presented by Jonathan Kaufman, MD
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http://www.oncologycaseclinic.com/

