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Multiple Myeloma originates from a malignant clone
of plasma cells, terminally differentiated B-lymphocytes
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Cause of Relapse: Suboptimal Depth of Response

1. Induction
2. Transplant
3. Consolidation
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Morgan et al. Blood 2003

Nishimura, Barlogie et al.2020,Blood advances
Morgan G, et al.. 2012 Nat Rev Cancer
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Role of Upfront Autologous Stem Cell Transplant
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Trials comparing high-dose chemotherapy and ASCT
with novel agent—based regimens without ASCT

Trials Study Design PFS , Median OS, Median
RV-MM-209 MPR x 6 cyclesvs HDC [43mvs 22 m (p<0.001) |4y 82% vs 65%
ASCT x2 (p=0.02)
EMN 442 CRD x 6 cyclesvs HDC |43 vs 29 m (p<0.001) 4y 86% vs 73%
ASCT x2 (p=0.004)
EMNO2/H0O99 VMP x 4 cycles vs HDC | 56:7mvs 41-9m 5y 75.1% vs 71.6%
ASCT (1 vs 2) (p=0-0001) (p=0.35)
IFM 2009 RVD x 5 cycles vs HDC | 50m vs 36m 8y 62.2% ( ASCT) % vs
ASCT x1 + RVD 2 cycles | (p<0.001) 60.2% (RVD) p=NS

Palumbo et al 2014, Gay et al 2015,Cavo 2020, Attal 2017
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Lenalidomide, Bortezomib, and Dexamethasone -
with Transplantation for Myeloma: IFM 2009

Stratified by ISS stage and cytogenetics

Pts 65 yrs old of l
age or younger
with symptomatic
NDMM; ECOG
PS < 2 with organ
damage and
measurable
disease*; treated
with 1 cycle RVD?
(N =700)

*Serum M-protein > 10 g/L and/or urine M-protein > 200 mg/24 hrs and/or serum
FLC > 100 mg/L if serum FLC ratio is abnormal.

TLenalidomide 25 mg/day on Days 1-14; bortezomib 1.3 mg/m?2 on Days 1, 4, 8, 11;
dexamethasone 20 mg/day on Days 1, 2, 4, 5, 8, 9, 11, 12.

| e[
Attal M, et al. NEJM 2017. Slide credit:
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High-dose chemotherapy plus transplantation was
associated with significantly longer progression free survival

Overall Survival

Progression-free Survival 100~

100+

RVD alone
Transplantation 2

754

754 Transplantation

Patients (%)
3
|
Patients (%)
un
T

RVD alon:
259 P<0.001 254 p-087
0 I I I I 0
0 12 24 36 48 ' ! ! !
0 12 24 36 48
Months of Follow-up
Months of Follow-up
No. at Risk
RVD alone 350 294 228 157 32 No. at Risk
Transplantation 350 308 264 196 50  RVD alone 350 339 325 293 95
Transplantation 350 330 313 281 89

Attal M, et al. NEJM 2017
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Carfilzomib-based induction/consolidation with or without
autologous transplant (ASCT) followed by lenalidomide (R) or
carfilzomib-lenalidomide (KR) maintenance FORTE Trial

PFS from R1
1.00 1
i iy, S
a 0.75 1 e “
* Multicenter, randomized, open-label phase Il study - -
Induction Consolidation % 0.50 = Py
4 x 28-Day Cycles 4 x 28-Day Cycles g 025] = xrd
Arm A: KCd Arm A: KCd - n . - KRd_ASCT
_ — — — _
(n =159) (n =159) % / 0 0 20 30 4 50
Patients with NDMM, - -E Months
eligible for ASCT and Arm B: KRd % Arm B: KRd o
E— - — — =
< 65 yrs of age (n=158) % (n = 158) E PFS from R2
(N = 474) \ s 4 x 28-Day Cycles 'E 1.00 1
Arm C: KRd N Arm C: Arm C: KRd . \ s k
LENEY)! - (n = 157) » m E 0.75 1
. < 0,501
Dosing in slide notes. T E
Endpoint 1: Endpomtz u; 025] = R
postinduction VGPR premaintenance VGPR, sCR, MRD * - KR
negativity, safety, rate of early relapse 0.00
0 10 20 30 40
Months

Gay et al ASH 2020
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Role of Delayed Autologous Stem Cell
Transplant
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Early Versus Late Autologous Stem Cell Transplant in Newly o
Diagnosed Multiple Myeloma: Long-Term Follow-up Analysis
of the IFM 2009 Trial

8-year 0S 62.2% ( ASCT) % vs 60.2% (RVD)

100 4

—— RWD Along
H'HL,_L Transplantation
w K‘“‘x.. *Transplant significantly reduced the risk of progression
\\%\‘: | or death by 30% compared to RVd alone

3 —t *35% of patients in the transplant arm didn't relapse
'% a1 : until after 8 years
y *More patients achieved MRD negativity with transplant

254

F=0815
o | HR(95C)  1.03[0.8;1.32]

0 12 29 36 ] &0 72 84 =] 108 120

Months of follow-up

N at risk
RVD Alone 350 340 325 31z 201 2586 218 197 a7 1] 0
Teansplantation 350 330 315 280 278 280 228 207 g2 1 0

Perrot et al ASH 2020



Early versus Delayed ASCT
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Ref. Year | Study Induction regimen (early ASCT vs delayed Response (early ve PFS (early ve 0S (earlyvs

type ASCT) delayed ASCT) delayed ASCT) delayed ASCT)
Fermand et 1938 | P VAMP x 3-4 cycles and ASCT vs VMCP until 85.7% vs 55.5% 39 mowvs 13 mo 64.6 mo vs 64 mo
al plateau and ASCT at relapse (P=.92)
Attal et al 2017 | P WVRD x 3 cycles and ASCT + VRD x 2 cycles vs CR: 59% vs 48% (P = 50 movs 36 mo (P 4y: 81% vs 829

VRD x & cycles and ASCT at relapse 03) < .01)

Kumar et 2012 | r TD or RD x 4-6 cycles followed by early or 20 mo vs 16 mo (P 4y: T3% vs 73% (P
al delayed ASCT = NS5) =.3)
Dunavin et 2013 | r T-, R-, or V-based induction followed by early or =VGPR: 77% vs 55% (P | 28 movs 18 mo (P MR vs 83 mo (P =
al delayed ASCT < 01) = 1) 45)
Remenyi et 2016 | r 57% in early ASCT and 53.2% in delayed ASCT CR: 581% vs 46.8% (P 302movs23.3mo | 972 mowvs 99.0 mo
al group received novel therapies = .016) (P =.036) (P=.77)

DICAL
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Kumar et al Blood 2018
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Outcome of patients who have sub-optimal pre ASCT

resSponse
199 I Additional pretransplant chemotherapy resulted in deepening
. median 68 (95% CI, 59-80) mo responses
Za 60 1 Posieesfin| There was no impact of pretransplant salvage chemotherapy
% o on treatment-related mortality, risk for relapse, progression-
¢ No Salvage chemo (n=215) . free survival, or overall survival
median 62 (85% CIl, 50-69) mo pll W
20
Transplant-eligible patients who achieve a suboptimal response
. M i M & 50 to initial induction therapy should move on to planned ASCT

Vij et al Bio Blood marrow Transplant 2015
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Response Kinetics and Long-term Outcome in MM

Owverall Survival
TT3 SFLC % reduction tertiles at Transplant 1

100% ==t

'l_“_
4 N T S L lboaias tis
L
Bn%l . (TN -
NS VSNV
60% <
o; | 24-Month
40% Events /N  Estimate
4 Tertile 1 (SFLC increase-<75% reduction) 6/93 91% (83.98)
Tertile 2 (75%-<96% reduction) 6/085 93% (87.99)
20% — Tertile 3 (96%-100% reduction) 18/93 7T9% (69,88)
| Longrank P =.003
O%Il T T 1 T T T 1
0 36

12 24
Maonths from Transplant 1

OS was inferior among patients with the top-tertile reduction in
serum-free light chain compared with the rest of the patients
when the response was measured before ASCT

(2-year OS, 79% vs 92%; HR, 3.31; P 5.001).

MRD negativity

=- <6 months (n=42)

100~

754

50

Cumulative MRD
Conversion (%

254
P <0.0001

=L- > 6 months (n = 526)

0 5 10 15 20 25
Time to MRD Conversion (years)

No. at Risk
<6 months 42 18 2 1 1 1
> 6 months 526 463 233 T4 21 4

Patients with early MRD negativity
experienced a shorter time to MRD
conversion (P <0.0001).

30

Clinical _No. of RR for Patients with MRD
End Point Patients Negativity <6 months (95% CI)
MRD 994 bt 14(1.0-21)
conversion
IMWG 477 e~ 14(1.0-1.9)
Relapse
Oh‘] T ----lbﬂ-1 T ----.Iq T ...."1“0
Less Likely  More Likely

Early attainment of MRD negativity (within
6 months from start of therapy) was
associated with a higher risk of MRD
conversion (57%, 24/42 vs. 38%,

200/526; P =0.02) and IMWG relapse
(50%, 21/42 vs. 29%, 156/526; P = 0.009).

Vanrhee et al Blood 2007
Mohan et al Blood Advances ( In press)
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Role of Tandem Autologous Stem Cell
Transplant
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Studies Comparing Single and Double ASCT

Source Study Design PFS, Median OS, Median
Attal 2003 Mel at 140 mg/m + TBl at 8 Gy + ASCT Vs Mel at 25 vs 36 mo 48 vs 58 mo
140 mg/m + ASCT1 — Mel at 140 mg/m + TBlat8
Gy + ASCT2 P=.03 P=.1
Fermand 2003 Mel at 140 mg/m + ASCT vs Mel at 31 vs 33 mo —
140 mg/m + ASCT1 — Mel at 140 mg/m + VP16 + TBl at 12
Gy + ASCT2 _
Cavo 2007 Mel at 200 mg/m + ASCT vs Mel at 200 mg/m ASCT1 — Mel 25 ys 35 mo 65 vs 71 mo
at 140 mg/m + Bu at 1 mg/kg + ASCT2
P=.01 P=.9
Mai 2016 Mel at 200 mg/m + ASCT x 1 vs Mel at 25 vs 29 mo 75 vs 79 mo
200 mg/m +ASCT x 2
P = NS P=NS
Cavo 2016 Mel at 200 mg/m + ASCT x 1 vs Mel at 45 mo vs NR —

200 mg/m +ASCT1 x 2
3y: 60% vs 73%

P=.03
Stadtmauer 2016 Mel at 200 mg/m + ASCT1 — lenalidomide maintenance vs 38 mo: 57% vs 52% 38 mo: 82% vs 83%
Mel at 200 mg/m + ASCT x 2 — lenalidomide maintenance
P=NS P=NS

Abbreviations: ASCT, autologous stem cell transplantation; ASCT1, first autologous stem cell transplantation; ASCT2, second autologous stem cell transplantation; Bu, busulphan; Mel, melphalan; NR, not reported; NS, not significant; OS, overall survival; PFS,
progression-free survival; TBI, total body irradiation; VP16, etoposide.

Mina et al 2020
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STaMINA : Study Design

Stratified by risk group (high vs standard)

ASCT-eligible patients

<70 ith t ti
yrs with symptomatic Lenalidomide Maintenance

MM and 2 2 cycles systemic Melphalan until PD
tx initiated in past 12 mos; 200 mg/m?2 IV 10 mg/day for 3 cycles
no prior progression; + ASCT .
adequate organ function; then 15 me/day
(N =758)

secondary endpoints: OS, ORR, CR
conversion rate, safety, infections,
tx-related mortality, QoL

Current analysis assessed long-term efficacy,
safety in patients with no PD at 38 mos

1. Stadtmauer. ASH 2016. Abstr LBA-1. 2. Stadtmauer. JCO. 2019;37:589. 3. Hari. ASCO 2020. Abstr 8506. Slide credit:
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STaMINA Long-term Follow-up:
PFS and OS with Tandem ASCT
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PFS benefit for ASCT/ASCT cohort, most notably in highrisk group

100 - PES PFS, % ASCT/ASCT ASCT/Maint
(Range) (n =170) (n=361)
80 4 5 yrs 53.6 (46-61) 44.1 (37-50) 42.3 (37-47)
X 6yrs 49.4 (41-57) 39.7 (33-46) 38.6 (33-43)
> 60-
E p=.015 5-Yr PFS, %
-Yr , % .
E 40 4 —_— (Range) ASCT/ASCT ASCT/Maint P Value
E High risk 43.7 (33-58) | 37.3(26-48) 32 (24-40) 03
20 -
‘:'its"’l'("dard 58.1(48-67) | 48.2 (40-56) 47.7 (41-54) 196
D = | | | | | | | | | | | | 1
0 12 24 36 48 60 712

OS difference between treatment groups

Slide credit:

Hari. ASCO 2020. Abstr 8506. Reproduced with permission.
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EMNO2/HO95

Pts with ND MM who received VCD induction

x 3-4 cycles + PBSC collection
(N =1192)

First randomization

Centers with single Centers with
ASCT policy double ASCT policy
Second randomization -
g

v
Maintenance lenalidomide

Key secondary endpoint for this analysis: PFS from first randomization
for ASCT-1 vs ASCT-2

Cavo M, et al. ASH 2017. Abstract 401. Slide credit:
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Tandem ASCT in high-risk cytogenetics

Del 17p
075
z
EO.SO
— Single HSCT 100 - HR 062 (95% Cl, 0-41-0-93); g
-!;r:[hgl;H‘,t[ TN K'__Kx adjusted p=0-022
H;e_n- % (I, 0-56-0-98); TR 0.25
adjusted p=0-036 s
g | i T
§ N\\N-- z - HR: 0.24 (95% G, 0.09-0.66), p=0.0060
;E 50+ % 2 50 0 12 2 36 a8 60
‘ 3 Months
g é 1.001
£ ] 254
p . 075
0 12 24 36 48 60 72 " 5 23 % 3'6 a8 80 - >
Time since initiation of treatment {months) %
B 0501
w
Double HSCT significantly improved 5-year progression-free survival (53-5%) compared with ©
single HSCT (44:9%; HR 0-74, p=0-036) and 5-year overall survival (80-3% [74:5—-86-4]) than i .
single HSCT (72:6% [66:5—79-3]; HR 0:62, 95% Cl 0-41—-0-93; adjusted p=0:022) " Single banplant
HR: 0.30 (85% CI, 0.08-1.08), p=0.066
0.00
0 12 24 36 48 60

Months
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Role of Consolidation therapy
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STaMINA : Study Design

Stratified by risk group (high vs standard)

ASCT-eligible patients

<70 ith t ti
yrs with symptomatic Lenalidomide Maintenance

MM and 2 2 cycles systemic Melphalan until PD
tx initiated in past 12 mos; 200 mg/m?2 IV 10 mg/day for 3 cycles
no prior progression; + ASCT .
adequate organ function; then 15 me/day
(N =758)

secondary endpoints: OS, ORR, CR
conversion rate, safety, infections,
tx-related mortality, QoL

Current analysis assessed long-term efficacy,
safety in patients with no PD at 38 mos

1. Stadtmauer. ASH 2016. Abstr LBA-1. 2. Stadtmauer. JCO. 2019;37:589. 3. Hari. ASCO 2020. Abstr 8506. Slide credit:
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Autologous Transplantation, Consolidation, and
Maintenance Therapy in Multiple Myeloma: Results
of the BMT CTN 0702 Trial

PFS 0S
:J:::_I:!} ASCT/ASCT ASCT/RVD ASCT/Maint 315;::9} ASCT/ASCT ASCT/RVD ASCT/Maint
5 yrs 47.4(41-53)  44.1 (38-50) 45 (38-51) 5yrs 74.7 (69-80)  75.4 (70-80)  76.4 (71-81)
100 = 6 yrs 43.9(37-50)  39.7(33-45)  40.9 (34-47) 6yrs 73.1(67-78) 74.9 (69-80)  76.4 (71-81)
100 +
—_ 80+ —
] o x
£ 601 £ ed P=.797
5 =)
8 40- 2 a0-
2 2
a 204 Q  9p-
D - L] L] L] L L L] L} D " L] L] L] L] L] L] 1
0 12 24 36 48 60 12 0 12 24 36 48 60 72

No difference between study arms for PFS and OS

No difference between study arms in incidence of SPM by 6 yrs (P = .745); no difference observed between
hematologic vs solid cancers between study arms

Hari. ASCO 2020. Abstr 8506. Reproduced with permission. Slide credit:
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Role of Consolidation : EMNO2/HO95

100 100 +
100 A 75 75
= = VRD consolidation
w 50 VRD consolidation 17 50
i i
o o
No. PD No. PD No consolidation
75 25| Noconsolidation 151 105 No consolidation 25 Noconsolidation 276 163
T VAD consolidaton 160 98 VRD consolidation 291 153
HR = 0.79 (95% C1, 0.60 to 1.04) HR = 0.83 {95% Cl, 0.66 to 1.03)
T T T T T T T T T T T T T T
0 12 24 36 48 60 72 84 0 12 24 36 48 60 72 84
g?‘. Time Since R2 (months) Time Since R2 (months)
No. at risk: No. at rigk:
-m- 50 VRD consolidation No consolidation 151 "7 98 78 55 a7 28 1 No consolidation 276 242 197 181 13 104 i 24
i VAD consolidation 160 123 118 94 @ 63 29 12 VRD consolidation 291 260 218 188 154 120 88 29
o.
100 4 100 4
Mo consolidation
25 75 4 75 4
. . VAD consalidation
No. PO =® =
4 P & 50 VAD consolidation o 50
MO ConSokAREL & e ©
WAD conuolidaetion 281 My o S Mo consolidation
HR = 08T 99% C1, 088 to 0.598), sdjusied M= 018 25 4 No. PID Ma cansolidation 25 No. PID
. ‘ T . . . v Mo consclidation 201 12§ Mo consolidation 74 38
VRD consolidation 211 120 VAD consalidation 80 34
0 12 24 36 48 60 72 B4 HR = 0.87 (95% CI, 0.68 to 1.12) HR = 0.72 (5% CI, 0.45 ta 1.15)
T T T T T T T T T T T T T T
-rlme Slnce ‘RZ lmnnlhs} 0 12 24 36 48 60 72 84 0 12 24 36 48 60 72 84
No. at risk Time Since R2 (months) Time Since R2 (months)
No consolidation 427 359 295 239 186 151 ] s o. at risk: No. a risk:
No consolidation 201 78 139 1a 93 72 54 16 No consolidation 74 63 57 6 37 2 7 8
VRD consolidation 451 383 334 282 235 183 17 an VRD consolidation 211 188 154 130 103 8 58 19 VAD consolidation 80 72 64 57 50 a8 0 10

Sonneveld et al JCO 2021
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Role of Maintenance therapy




DICAL
Froedtert 1 DEGE
) ISCONSIN

Maintenance Comparison Planned Length Progression free Overall survival
Study of Maintenance survival

McCarthy et al Lenalidomide vs. Until progression Median PFS (46 vs. | 3-year OS (88%
(CALGB 100104) placebo 27 months; p, .001) |[vs.80%; p =.03)

Attal et al Lenalidomide vs. Until progression, Median PFS (41 vs. |4-year OS (73%
(IFM 0502) placebo but 23 months; p, .001) |vs. 75%; p = NS)
after 2 months terminated early for
lenalidomide SPM

consolidation

Palumbo et al MPR vs. tandem Until progression Median PFS 41.9 vs. |3-year OS (88%

ASCT followed 21.6 months; (p, vs. 79.2%; p = .14)
by lenalidomide vs. .001)
placebo
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Lenalidomide Maintenance After Autologous Stem-Cell Transplantation in
Newly Diagnosed Multiple Myeloma: A Meta-Analysis

MNo. of
Events/ . 1.0 4=
Mo. of | Median PFS
1.0 4, pationts| (35% Cl | HR (95% CI)
Len oo | 52.8 months
maintenance 316/606 (45.1 to B2.6)
0.48 (0.41 to 0.55) 0.8 4
0.8
E E 0.6
ﬂ 0.6 - =
= = |
e =
a 1=
; 0.4 1 en 0.4 4
o o
o Mao. of
Events/ )
Nu.. of Median 05 HR (95% CI)
0.2 4 0.2 Patients | (95% CI)
’ Len N MR
£ 215/805
maintenance| 1 y
(R to NAJ 19 75 (0.63 to 0.90)
T T T L T T T T L T T T

0 10 20 30 40 50 60 70 80 390 100110120 0 10 20 30 40 50 60 70 80 90 100 110 120
Time (months)

Time (months)
Mo. at risk:

Mo. at risk:
Len  @ob 498 428 363 293 244 181131 83 28 6 0O

Len pgps 577 555 508 473 431 385 282 200 95 20 1 0
maintenance maintenance

603418276179 1256 B0 71 62 30 9 O B03 569 542 505 459 425 351 270 174 71 10 O
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Role of Salvage Autologous Stem Cell
Transplant
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Salvage Second Transplantation in Relapsed
Multiple Myeloma

Progression-Free Survival Overall Survival
1|:|D 10{] 1 ::J?rr::sl:::'1-Fr._-ae-;.:|3ur.-|~.-:|a =
1_year PFS — 50% - By time from 17 HCT to 1% R |;~U_m
~ - pe
3-year PFS = 13% -
80 80 80
& * g0
z
:E %40
ﬁ- 20 20
1-year OS = 94% ol e, |
3-year OS = 68% SR Y L B T
¥
'CIBMTF{ e
1 2 3 4 5
Years

Patients relapsed =236 months after first AHCT had
significantly better PFS and OS than those relapsing
earlier

Dhakal el al Leukemia 2021
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Triple class refractory and Penta refractory MM is -
associated with poor outcome

Retrospective study of 275 MM patients refractory 1.0 OS According to Refractoriness

to anti-CD38 mAbs

2 0.87
MAMMOTH Median OS 2
Triple class refractory 8.6 months a 067
( PI, IMiD, anti-CD38) S Nontri R
B 041 on-triple refractory (n = 57):
Penta refractory 5.6 months S 11.2 mo
(2 Pls,2 IMiDs,anti-CD38) g 0.1 Triple and quad refractory

: ! (n=148):9.2 mo
P =.002 Penta refractory (n = 70): 5.6 mo

0 10 20 30 40 50
Mo

0

Non-triple refractory: refractory to 1 CD38 mAb, and not both Pl and IMiD
Triple and quad refractory: refractory to 1 CD38 mAb + 1 IMiD + 1 Pl; or 1 CD38 mAb + 1 Pl + 1 or 2 IMiDs; or 1 CD38 mAb + 1 or 2 PIs + 1 IMiD
Penta refractory: refractory to 1 CD38 mAb + 2 Pls + 2 IMiD compounds
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What is The Role of Salvage ASCT in
Triple Class Refractory MM 7

o 10 1 Factors associated with poor outcome
| ian: 1.Increasin
Median: 7.2 months Median: 19.3 months creasing age
on Cl95%: (12.0.32.7) 2.Poor performance status

T Cl95%: (5.6,9.2) 3.High GEP70 risk score at diagnosis

06 An increased time interval from initial ASCT

to salvage ASCT showed an improved
outcome but was only significant for PFS

0.6 —

Dwverall Survival

04 - 04 -

Pragression-free Survival

0.2 Ide-cel clinical outcomes

Median PFS 8.8
00 - 0.0 - months

0.2+

Median OS

Monthe Meonths

Yarlagadda et al Cancers 2021
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BCMA Targeted therapy
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BCMA |s Potentially One of the Best Targets in MM,
With High Specificity and Expression on MM Cells

' - Multiple Myeloma Cells E '
BCMA is member of the TNF receptor superfamily

Expressed nearly universally on MM cells

Expression largely restricted to plasma cells and some mature B-cell %

Expression of BCMA increases as disease progresses from MGUS to
advanced myeloma

Initial proof of anti-BCMA activity demonstrated
(NCI CAR construct)

T-cells transduced with a gamma-retroviral vector encoding
anti-BCMA CAR with CD28 costimulatory domain

Significant CRS occurred in patients with high disease burden
treated at highest dose (9 x 10° CAR T-cells/kg)

Deep MM responses (VGPR, sCR) observed at highest dose
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Mechanism of Action for Novel BCMA-Targeted
Therapies

Cytotoxic
cytokines

% Viral vector

Cytotoxic payload
released into cell

MM Cell Death

cytotOXiC Tumor binding
. domain

cytokines
Signaling
domains

!

MM Cell Death l Idecabtagene CAR design
SP| Anti-BCMA scF 4-1BB CcD3 T
MM Cell Death I--
Promoter Linker
Tumor-binding Signaling domains
domain

Idecabtagene vicleucel: BCMA-directed genetically modified autologous CAR T-cell therapy
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Phase Il KarMMa: Pivotal Study of Idecabtagene Vicleucel in

Relapsed Refractory MM

Phase Il trial of ide-cel in R/R MM; including double- and triple-refractory patients (IMiD, PI, and an anti-CD38

mADb)

100+
90+

Overall response,

80 Overall response,

70

60-{ Overall response,
50

Response (%)

204
10

50
40|
30

150x 108

CRor
sCR,
25

(N=4)

69

300x 108
(N=70)

CRor
sCR,

29

CAR+ T Cells

81

4505106
(N=54)

CRor

Overall response,

73

Total

(N=128)

CR or sCR and

MRD-negative
M CRorsCRand

MRD could not

be evaluated
M VGPR

M PR

Probability of Survival

No. at Risk
CRorsCR
VGPR

PR

Median
(95% Cl)
mo
10+ CRorsCR 19.0 (11.3-NE
0.9 VGPR 104 (5.1-11.3
054 PR 45 (29-6.7)
074
0.6-] CRorsCR
0.5+
0.4
0.3+
024 T
L
0.0 T T T T T T T 1
0 2 4 [ 8 10 16 18 20 22
Months
42 42 40 39 36 34 10 4 1
25 24 21 17 15 14 2 0 0
27 773 14 9 5 3 0 0 0

MRD-negative status achieved in 26% of treated patients

Munshi. NEJM. 2021;384:705

Probability of Survival

No. at Risk

1.0
0.94
0.8
0.74
0.6+
0.5
0.4
0.3+
0.24
0.1+

Median, 19.4 me (95% Cl, 18.2-NE)

0.0
0

128

T T T T
2 4 6 3

122 114 108 104

10
Months

97

12

82

14

55

16

38

18

27

T
20

12

22
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Phase Ib/Il CARTITUDE-1: Anti-BCMA CAR T-Cell, Ciltacabtagene Autoleucel, in RR MM
After >3 Prior Tx

Patients with R/R MM, ; Lymphodepletion .
> 3 prior therapies Screening, sl > ) Ciltacabtagene Post-infusion
including P, IMiD, and enroliment, FLU 30 mg/m* + autoleucel infusion assessments
anti-CD38 therapy, or i CY 300 mg/m? x 3 days
double refractory to P! leukapheresis g/ y 0.5x10%-1.0 x 10°
and IMiD Ciltacabtagene autoleucel ¥ CAR T-cells/kg
manufacturing (target: 0.75 x 10°) Follow up

= Day -5 to -3
+ Bridging chemotherapy

.1\.1'_&2 month 77% 100 _H,“J)_Eir[h 89% CAR T-Cell Related AEs
1 q_.Hm 20

=
1=}
=

=]
=

|

Owerall survival ( %)

CRS 92 (94.8)
Neurotoxicity 20 (20.6) 9(9.3)

Progression-free survival (%)

20 204

T T T T T T T T 1 T T T T T T T T 1
0 3 b 9 12 15 18 n 24 27 1] 3 6 9 12 15 18 1 24 7

Madduri. ASH 2019. Abstr 577. Madduri. ASH 2020. Abstr 177
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Pathophysiology of CAR T Toxicities

Apoptosis induced by:

-Release of perforin and e . MM cells
granzyme from CAR T cells

-Activation of Fas/Fasl- s 4
pathway

™~
. \"
Eﬁ
CAR T cell e . iy .
Ny s - Q"‘
c » > @V

other immune cells,
other hematopoietic cells or healthy tissue - &8, macrophage

v oy B
IR S
= 4 = . .' .
-..'.. o 3 -.-'-. '-_-._- _‘. '- \\_‘
A el g -
vascular | SUE O ol o *1 BBE @NEe
endathelium endothelial activation BEB disruption
RS with fewer, hypotension, Fypoxia ICAMS

A: CRS; B: ICANS; C : on target off tumor effects




DICAL
Froedtert Ll RGE o
ISCONSIN

Clinical Manifestations of CRS

Nausea
Vomiting
Anorexia

Fatigue

Headache

Myalgia
Arthralgias

Hypotension
Tachycardia

Neurologic

Rigors Change

CRS Dyspnea
High Fevers Tachypnea,
Clinical Symptoms/Findings Hypoxia

@)
Lee. Biol Blood Marrow Transplant. 2019;25:625
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Immune effector cell associated neurotoxicity syndrome
(ICANS)
aphasia grade 3 parkinsonism

@Q
grade 3 myelitis

Encephalop
’ athy
@ Cita-cel
Palmeuro l ~ Bradyphre Delayed neurotoxicity is a concern
at nla .
— ’ ‘ Median onset : 27 ( 11-108) days

@ P Movement/neurocognitive changes
Hallucination Nerve palsy and peripheral neuropathy

|de-cel
Transient
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Managing Cytokine-Release Syndrome

Grade Tocilizumab
Tocilizumab: Onset >72 hr after infusion, treat symptomatically; onset <72 hr after infusion, consider tocilizumab
1 8 mg/kg IV over 1 hr
Corticosteroids: Consider dexamethasone 10 mg IV every 24 hr
Tocilizumab 8 mg/kg IV over 1 hr, repeat every 8 hr as needed if not responsive to IV fluids or supplemental O,
Corticosteroids: Dexamethasone 10 mg IV every 12-24 hr
53 If no improvement in 24 hr or rapid progression, repeat tocilizumab and escalate to dexamethasone 20 mg IV

every 6-12 hr

If no improvement in 24 hr or continued rapid progression, repeat tocilizumab and switch to
methylprednisolone 2 mg/kg followed by 2 mg/kg divided 4 times/day

4 (ICU/critical
care required)

Tocilizumab 8 mg/kg IV over 1 hr, repeat every 8 hr as needed if not responsive to IV fluids or supplemental O,
Corticosteroids: Dexamethasone 20 mg IV every 6 hr

If no improvement in 24 hr, consider methylprednisolone (1-2 g, repeat every 24 hr if needed; taper as clinically
indicated) or other anti—T-cell therapies

After 2 doses of tocilizumab, consider alternative anticytokine agents; do not exceed 3 doses of tocilizumab in 24 hr,

or 4 doses total
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Humoral immune reconstitution after anti-BCMA CAR-T cell
therapy in relapse/refractory multiple myeloma

p— \_;100-

1000 7 % 801
g 750-‘1: i - -1 8
E l s a0 Anti-BCMA CAR-T cells caused a 7-month aplasia of
2 i -
- S bone marrow normal plasma cells and a longer

=] Median time to recovery. day386 . . .
" 0 or———t=————=——-  period of hypogammaglobulinemia.

T T T T T T T T
Pre 0 30 60 90 180 270 360

Days after CAR-T cell infusion Time to IgG recovery (days)

Recovery of serum IgG to normal level was observed in 53.33% patients at 1-year. Median time to 1gG recovery was on day A p o | on ged hypOga mMmma g | O b u | | nem | a Su ggeStS d

386 . .
o . profound and lasting humoral immune
BE . . .

~ 0. > deficiency after anti-BCMA CAR-T cell therapy.
2 3
£ 480 g 60+
% 320+ igl 404
m 160- 'g 204

B whE KK dekk dokk hdk g o .

0 - o 0 T T “I""""““‘“"":"W' = 1
-5 0 7 14 21 30 60 90 130270360 0 100 200 300 400 500
Days after CAR-T cell infusion Time to B cell returning to baseline level (days)

Median times of B cell count returned to baseline level was on day 79 and returned to normal level on day 177 after CAR T infusion
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Infections with BCMA Targeting T cell
therapies

35 B BCMA targeting agents WbsAb B CART
0 - 20 B e ® § o
i8 g: -= A Time to Death
5 =
20 14 )
15 12
15 10 3
10 8 : - e
10 5] -
4 -
5 &6
5 2 .
0 —a
’ ; ted hospitalisation f »] o4
Aggregated infections (n) Average Infection rate per 100 patients Aggrgated hospitalisation for s @
infectious complications o - A « Timetoiecton 1
i -4 At iset
3’ b + Time fo Progression
The cumulative incidence of infection with bsAb and CAR-T were 25 and 5 (p=0. 012), &= | — rewieoun
respectlvely, with 41.2% of patients experiencing at least one eplsode of infection oh
with bsAb and 23.1% with CAR-T (p=0.141) N

Mohan et al, ASH 2021
Blood Advances ( under review)
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Antibody-Drug Conjugate

CAR T-cells

Bispecific Antibody

Off-the-shelf

Targeted cytotoxicity

Not dependent on T-cell health
Encouraging responses in triple class
exposed pts

No lymphodepletion
No steroids

Outpatient administration; Can be given
in the community

Currently requires REMS/close
collaboration with Ophthalmology
Modest ORR and PFS in TCR pts

Requires continuous treatment until
progression or intolerance

Personalized

Targeted immuno-cytotoxicity: Unprecedented
ORR incl. MRD-neg in heavily pretreated pts

Single infusion
(“one and done”);
long “chemo holiday”

Potentially persistent
Manufacturing time makes impractical for pts

with rapidly progressive disease

FACT-accredited center, with required
infrastructure

CRS and ICANS - hospitalization likely required;
Safety in frail elderly?

Dependent on T-cell health
(manufacturing failures)

Requires significant social support — caregiver
required

Off the shelf

Targeted immuno-cytotoxicity;
rapid and deep responses in ongoing
trials

No lymphodepletion
Minimal steroids

Can be given in the community after 1%
cycle (once approved)

Dosing/schedule/combinations to be
determined

Initial hospitalization required until low
CRS risk

CRS and neurotoxicity possible but low
risk; limited severe cases

Dependent on T-cell health
(T-cell exhaustion)

Requires continuous treatment




Concerns with current CAR T data

¥ No survival plateau so far

L

Jin

CRS occurs virtually in all patients ( grade 3 CRS in 5-
10%)

Neurotoxicity can be seen in up to 20%, delayed
neurotoxicity with Cita-cel

Good renal function ( upto 45% ) mandated for
effective LD chemotherapy

Multiple Myeloma control is necessary before CAR

Unknown efficacy in CNS disease and plasma cell
leukemia

Mechanisms of
Relapses

Loss of antigen
T cell exhaustion

Lack of CART
persistence

Major hurdle is

Accessto CART
therapy
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Management of
Adverse Effects

CRS
|ICANS

Infections

Novel Non BCMA
approaches

GRPC5D, FCRH5

Sequencing of
BCMA targeting
therapies
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Conclusions

*ASCT in MM is here to stay

*ASCT is the unbeaten standard of care for every eligible NDMM
*CAR T therapy have unprecedented responses but no plateau
*CRS/ICANS are manageable

*New unmet need “BCMA refractory population”
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