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Progression of MGUS to Myeloma
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Rajan. Blood Cancer J. 2015; 5: e365.



Revised IMWG Criteria for Myeloma

MGUS SMM
» Clonal plasma cell
- <10% BMPC AND - 10-60% BMPC OR disorder AND
- <3 g/dL M protein « 23 g/dL M protein « 1 or more MDE
« No MDE * No MDE « CRAB
« 260% BMPC
« 2100 FLC ratio
« > 1 MRI focal lesion
No MDE MDE

MDE= Myeloma Defining Events
CRAB-= Hypergalcemia, renal failure, @anemia, or lytic bone lesions attributable to a clonal plasma cell disorder

Rajkumar. Lancet Oncol. 2014; 15: PE538.



Molecular Classification of Myeloma

Trisomic MM IgH Translocations

= $(11;14) (CCND1) = {(4;14) (FGFR3, MMSET)

= t(6;14) (CCND3) " t(14;16) (C-MAF)
= t(14;20) (MAF-B)

" Trisomies*

*~10% have both trisomies and IgH translocations

Kumar. Blood. 2012;119:2100. Rajkumar SV © 2018



Cytogenetic Risk Stratification of Myeloma

Disease Aggressiveness
i = t(11;14) (CCND1) " t(4;,14) (FGFR3, MMSET)
Trisomies = 1(6:14) (CCND3) " t(14;16) (C-MAF)

= t(14;20) (MAF-B)

Disease Aggressiveness

* Double-Hit Myeloma = Any 2 high risk abnormalities
* Triple-Hit Myeloma = 3 or more high risk abnormalities

Rajkumar SV © 2018



Revised International Staging System

Stage Frequency 5-year survival
(% of patients) rate (%)

Stage |

e Serum albumin >3.5

e Serum beta-2-microglobulin <3.5 28% 82%

e No high risk cytogenetics

e Normal LDH

Stage |l 62% 62%

e Neither stage | or lll

Stage Il

e Serum beta-2-microglobulin >5.5 and

e High-risk cytogenetics [t(4;14), t1(14;16), or 10% 40%

del(17p)] or elevated LDH

Palumbo. J Clin Oncol. 2015;33:2863.



Myeloma Treatment options



Frontline Treatment of Myeloma

Newly Diagnosed MM*

Not Transplant Candidate

Rd
(frail, age = 75)*

*Based on CALGB 100104, S0777, IFM-DFCI, CTN 0702 HOVON
§ VTd/VCd if VRd not available

Rajkumar SV. 2016.

Transplant Candidate

VRd? x 3-4 cycles

AutoSCT

Maintenance
(Len for std risk;
Bortez for high risk)

VRd x 4 cycles
Maintenance
Delayed ASCT

~

/




SWOG 0777 Trial

VRdT: Bortezomib
Lenalidomide

Treatment-naive Dexamethasone
MM without intent (n=264)
for immediate Eight 21-day cycles
ASCT* Rd:

(N =329) Lenalidomide

Stratifications: I1SS; intent to Dexamethasone
transplant at progression (n = 261)

Six 28-day cycles
® patients received aspirin (325 mg/d). TPatients received HSV prophylaxis.
e tHigh-risk cytogenetics included: t(4;14), t(14:16), or del(17p); preliminary

data from 316 patients.

Durie. Lancet. 2017;389:519. Durie. ASH 2018. Abstr 1992.

Len: 25 mg PO
Until progression

Primary
endpoint:
PFS




SWOG 0777 Trial
Updated Response Results*

Complete response (CR) 24.2% (52) 12.1% (25)

Very good partial response (VGPR) 50.7% (109) 41.1% (85)
VGPR or better 74.9% 53.2%

Partial response (PR) 15.3% (33) 25.6% (53)

Overall Response Rate 90.2% (194) 78.8% (163)
(ORR)
Stable disease (SD) 7.0% (15) 16.4% (34)
PD or death 2.8% (6) 4.8% (10)

*Both SWOG and IRC stratified Cochran-Mantel-Haenszel analyses indicated improved responses
with RVd (odds ratio: 0.528, P =.006 [ITT]; odds ratio: 0.38, P = .001 [sensitivity analysis])
**Both SWOG and IRC assessments

Durie. Lancet. 2017;389:519. Durie. ASH 2018. Abstr 1992.



SWOG 0777: Progression-Free Survival

CURRENT ELIGIBILITY (N = 460) - CURRENT DATA

100% -
Median

80% Events /N in Months
Rd 1857225 29 (24, 37)
VRd 167 /235 41 (33, 51)
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SWOG 0777: Overall Survival

CURRENT ELIGIBILITY (N = 460) — CURRENT DATA

VRd: 55% OS at 7 years

100%
80% I *
60%
| I
40% Median
i Deaths /N in Months
Rd 125/225 69 (59, 88)
20% 1 VRd 102/ 235 NR
] *P-value = 0.0114
0% ' ' ' I ' ' ' I ' ' ' I I |
0 24 48 72 96

Durie. ASH 2018. Abstr 1992. Months from Registration
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Concept to Influence Decisions

True value of CR comes from the MRD status

TR~ CR MRD negative
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CR, median OS: 59 months
nCR, median OS: 64 months
PR, median OS: 65 months
<PR, median OS: 28 months

PR, median PFS: 29 months

= nCR, median PFS: 27 months
— <PR, median PFS: 11 months

111

Lahuerta. J Clin Oncol. 2017;35:2900.



MRD approved by FDA and EMA as
surrogate endpoint for myeloma

—




Frontline Treatment of Myeloma

Non-Transplant Candidate: Off-Study

t(11;14), t(6;14), Trisomies t(4;14), t(14;16), t(14;20), del(17p)
f VRd for ~12 month 1 : |
I?‘:‘ . I:‘:;;n > VRd for ~12 months
& rai' J & J
C D e . l' . D
Rd for at least 1 year*s Bortezomll?-based m?mtenance
until progression"

*In patients treated initially with Rd, continuing treatment until progression is an options for patients responding well with low toxicities
3 Dex is usually discontinued after first year
TDuration based on tolerance; consider risks and benefits for treatment beyond 3 years

Dispenzieri. Mayo Clin Proc. 2007;82:323; Kumar. Mayo Clin Proc. 2009;84:1095. Mikhael. Mayo Clin Proc. 2013;88:360. v14 ///last reviewed May 2018



VMP x 9 cycles (n = 356)

Bortezomib: 1.3 mg/m? SC
C 7 ce

706)

Prednisone: 60 mag/m? PO on Days 1-4
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Stratification factors * Cycles 1-9: 6-week cycles Statistical analyses
+ 1SS(lvslivsIil) * Cycles 10+ 4-week cycles - 360 PFS events: 85% power for
+ Region (EU vs cther) 8-month PFS improvement
+ Age (<75 vs 275 years) *+ Interim analysis: ~216 PFS events

Mateos. NEJM. 2018; 378:518.



Efficacy: PFS

12-month PFSa 18-month PFSa

100 = =5 87% i
2 ! i
80 % . * Median follow-up:
° : 16.5 months
60 | = i i _ D-VMP (range: 0.1-28.1)
9 - Median: not reached
40— = 5 150% ey -+ Consistent PFS
= i i —==— VMP treatment benefit
20 -{ = | : Median: 18.1 mo across subgroups
R30.50 : :
0 (95% ClI, 0.38-0.65; P <0.0001) ! !
0 3 6 9 12 15 18 21 24 27
_ Months
Atrisk, n
VMP 356 303 276 261 231 127 61 18 2 0
D-VMP 350 322 312 298 285 179 93 35 10 0

50% reductionin the risk of progression or death in patients receiving D-VMP

Mateos. NEJM. 2018; 378:518.



Efficacy: ORR and MRD (NGS; 10> Threshold)
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VMP (n = 356)

Significantly higher ORR, 2VGPR, and 2CR with D-VMP

- T1%
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>3-fold higher MRD-negativity rate with D-VMP



Updates at ASH 2018

* LBA-2 Phase 3 dara/len/dex (dara Rd) versus len/dex (Rd)
» NDMM not eligible for transplant

100

80+ ‘\‘
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= © D-Rd
= Median: not reached
€ 60
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g
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e 20+ Rd

Median: 31.9 months

HR 0.55, 95% Cl, 0.43 to 0.72; P <0.0001

0 I I I 1 i I ] I I I 1 I I 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Months

No. at risk
Rd 369 332 307 280 254 236 219200149 94 50 18 3 2 O
D-Rd 368 347 335 320 309 300 290 271 203 145 86 35 11 1 0
Facon. ASH 2018. Abstract LBA-2.



Initial Treatment of Myeloma

Transplant Candidate: Off-Study

t(11;14), t(6;14), Trisomies Del 17p

l

t(4:14), t(14;16),
t(14;20) , Double or

Triple Hit Myeloma

4 cycles of KRd

|

Autologous Stem Cell
Transplant (ASCT);
Consider tandem ASCT

1

4 cycles of VRd 4 cycles of VRd or KRd
: }
Collect Stem Cells @
1 Autologous Stem Cell
v Transplant (ASCT);
Autologous stem cell VRd x 4 Consider tandem ASCT
transplant (preferred) cycles l
Len maintenance for at Rd until Carfilzomib or
least 2 yearsb progression® Bortezomib-based
maintenance EII
progression

Carfilzomib or
Bortezomib-based
maintenance Eill
progression

2 If age =65 or > 4 cycles of VRd, consider mobilization with G-CSF plus cytoxan or plerixafor

b puration based on tolerance; consider risks and benefits for treatment beyond 3 years
c Continuing Rd for patients responding fto Rd and with low toxicities

Dispenzieri. Mayo Clin Proc. 2007;82:323; Kumar. Mayo Clin Proc. 2009;84:1095; Mikhael. Mayo Clin Proc. 2013;88:360. v14 ///last reviewed May 2018




Controversies in 2018/2019

Triplets:
e KRd/KCd/KTd

 Dara-Rd or Vd or Cyd or Td

* |xaRd/IxaCyD/IxaTd (also combos with elotuzumab or pomalidomide
if feasible)

Four-drug combos:
 Dara Rd + K or Ixa triplets

* Globally, Dara + VRd/VTd/VCd or VMP



New Agents in Frontline Setting

Daratumumab (or isatuximab): Add to create 4-drug combo?
Venetoclax (or Mcl-1 inhibitions): Add if t(11;14) present?

CAR T or BiTEs: Consider adding early in high risk and/or with
suboptimal response?



Can CAR T Therapy Be Introduced Early?

e Can consider harvesting T-cells early!

Potential of great efficiency BUT concerns about
both short term and long-term toxicities.



Need New Response Criteria to Encompass Very Rapid Responses

e MRD assessmentat 1, 3, 6 and 12 months
* Consider adding mass spec for M-component monitoring

* Define “sustained response” as endpoint



Treatment after induction for transplant-eligible
patients



Myeloma Treatment Paradigm

Induction followed by continuous therapy

»

SCT

-
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stratification

SCT
¥ Ineligible Eligible

Disease control and
reversal of
symptoms and signs

Maximize disease control to provide most
durable disease control, with eye on
limiting long-term side effects

GOAL

Tumor burden




Consolidation and Maintenance

* Stem cell transplantation (SCT): one or two?
* Post-transplantation consolidation?

* Post-transplantation maintenance?



When Do You Stop Induction Therapy?

PFS oS
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90 - 1\ B i
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Ideal Duration of Induction Prior to SCT?

* UK-based multicenter, open-label, parallel group, randomized controlled phase il

trial
Induction 1
4 cycles if ASCT eligible;
6 cycles ifASCT ineligible
Newly CRD
diagnosed < resgﬂoa:se*_
MM pts |
(N = 583) CTD FR orMiR

*Completed= 4
cycles of IMID-

based induction.

=  Primary endpoints: PFS, OS

Induction 2

Bortezomib
Cyclophosphamide

Dexamethasone
(n =289) ASCT for
eligible pts
No further induction (n =367)

therapy
(n = 294)

= Secondary endpoints: Improved response vs baseline, Pl effect in high-risk pt group

Jackson. ASH 2016. Abstr 244,



Myeloma Xl: Results

100 - Median PFS,

90 - Mos (95% CI)

30 - No CVD (n = 294) 20 (15-28)
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10 4 HR: 0.97 (95% CIl: 0.67-1.42;
log-rank P = .8883)
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Recommendation: 4-6 cycles of induction and then transplant

Jackson. ASH 2016. Abstr 244,



Do We Still Need ASCT with Novel Drugs?

— High-dose melphalan

Hazard ratio for progression
or death with high-dose

melphalan, 0.44 (95% Cl,
0.32-0.61); P<0.001
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Palumbo. N Engl J Med 2014;371:895.
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Do We Still Need ASCT? IFM 2009

Registration

RVD 1
Lenalidomide + Bortezomib + Dexamethasone

Randomization (stratified on ISS and FISH)

Arm A Arm B
RVD 2 and 3 RVD 2 and 3
PBSC Collection PBSC Collection
{(cyclophosphamide and G-CSF) (cyclophosphamide and G-CSF)
RVD 4 to 8 ASCT

HDM 200 mg/m?

Lenalidomide Maintenance RVD 4 and 5

12 months (10-15 mg/day)
Lenalidomide Maintenance

12 months {10-15 mg/day)

Attal. NEJM. 2017;376:1311.



Deeper Responses With SCT

Outcome

Best response during the study , n (%6)
Complete response
Very good partial response
Partial response
Stable disease
Complete response, n {%)

Complete response or very good partial response, n (%)

RvVD-Alone
Group
(N =350}

169 (48)
101 (29)
70 (20)

10 (3)
169 (48)
270 (77)

Transplantation
Group
(N = 350}

205 (59)
102 (29)
37 (11)
6 (2)
205 (59)
307 (88)

Minimal residual disease not detected during study, n/
total n with complete or very good partial response (%)

171/265 (65)

220/278 (79)

Attal. NEJM. 2017;376:1311.




Better PFS; Comparable OS

Progression-Free Survival Overall Survival

100 — 100— "SR
A‘“‘\M\i ‘_IJ{_‘_‘__._-_ RVD alone
“‘—h_ﬂ’_“l“l‘—‘-‘ ™
T lantat
] LL"L‘-_‘__“ ”\—Iﬁrziirjaﬁﬂﬂ . | ransplantation
3 T - £
< - _""'x._‘j_. \M In 50
8 ' s 7
2 <
- RVD alone o
259 pP<=0.001 25- p=0.37
0 T T I I
0 12 24 36 48 e !

Q 12 24 36 48
Months of Follow-up

Months of Follow-up

Recommendation: upfront SCT recommended, but a delayed approach is acceptable

Attal. NEJM. 2017;376:1311.



What Should Be Done Post ASCT?

* Consolidation with tandem ASCT?
* Non-transplant consolidation?

* Maintenance?



STaMINA Trial: BMT CTN 0702

N =750 pts (250 in each arm)

MEL N=257
200 mg/m=2

Register and
Randomize ASCT

Lenalidomide
Maintenance™*

VRD x 4~
N=254

*Bortezomib 1.3mg/m? days 1, 4, 8,11 Tandem ASCT =St O I
. . MEL Maintenance

Lenalidomide 15mg days 1-15 200ma/m?2

Dexamethasone 40mg days 1, 8, 15 9

Every 21 days Second ASCT

N=247
**Lenalidomide x 3 years :
10 mg/d for 3 cycles , then 15 mg/d

Amendment in 2014 changed: lenalidomide

maintenance until disease progression after
Stadtmauer. ASH 2016. Abstr LBA-1. report of CALCE 100104.




STaMINA Trial: Primary Endpoint—PFS

100
—_ 80
=
=
£ 60 ~— T
'_a | e
[3=] : 0
2 40- 28-Month Estimate (95% Cl)
a i Auto/Auto: 56.5 (49.4-62.9)
20 - Auto/RVD: 56.7 (50.0-62.8)
i Auto/Maint: 52.2 (45.4-58.6)
O T L] L] L]
0 12 24 38

Recommendation: with VRd induction, no role for additional VRd consolidation

Stadtmauer. ASH 2016. Abstr LBA-1.



Tandem ASCT: del(17p) = t(4;14)

Cavo. ASH 2013. Abstr 767.

Proportion Alive

0.25

0.75 1.00

0.50

0.00

Kaplan-Meier survival estimates

2 ASCT
76%
Log rank test: HR: 0.22 (0.10-0.50) 1 AS(EJT
P = .0001 P <.001 33%
T T P I
12 24 36 ag
Months



EIVINO2: Single vs Tandem: High Risk Genetics

- i ASCT-1 ASCT-2 1.00 84.9%
i : (77.3% ;1
: = E
= : 69.2% = :
2 475 ; (54.7% ; € = 97s 72.8%
v [=] 1
g : =4 (63.6% ;183.4%)
i 44.29% 3 ;
o d.50 : (31% ; B3.2 8.50 ;
Median PFS:
d25 ASCT-2: NR; ASCT-1: 26.7 mos i g.25 i
HR: 0.42 HR:O i :
doo (95% C1, 0.21-0.84), P=0.014 ; 6-00(95/6 Cl, 0.28-0.98), P=0.042 i
1] 12 24 36 48 o] 12 24 36 48
Months Months
Number at risk Number at risk
jscm 33 22 15 3 scozi 83 70 44 13
scie 35 bl L 7 scaaz 83 72 49 24
o 12 24 36 48
[u] 12 24 36 48
Months Months

Recommendation: in high-risk patients, a discussion regarding tandem SCT is warranted

Cavo. ASH 2017. Abstr 401.



Lenalidomide Maintenance
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Phase Ill HOVON-65/GMMG-HD4 Trial:

Bortezomib Maintenance

PFS
100 96-Mo PFS, %
e PAD/Bort (n = 413) 17
VAD/Thal (n = 414) 10
=
=  50-
L
[T
25-
HR: 0.77 (95% Cl: 0.65-0.90
0 P=_.001
0 24 48 72 96

Mos

Recommendation: Lenalidomide maintenance should be considered for
standard risk and bortezomib maintenance for high risk

Goldschmidt. Leukemia. 2018;32:383.
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= VGPR 75 56
ORR 91 83




Different strategy for HR? VRD Maintenance

b 1o
. o8
=
100 5
msCR % S oe
S0 - sCR - TR % =
= ZVGPR % = 44l
80 = ORR % =
70 =S % oz
= PD %
o0 Hoi
0 T 20 S0 S sS4
=0 Months
A0
d 5.0 1
El
20 = L ]
=
=
1o a 0.6
o«
=
Post-induction response Post-ASCT day &0 Best response (M=45) E 0.4
IM=45} response {N=45] =
0.2
oo
(o] T 20 30 i 54
Maonths

MNooka. Leukemia. 2014;28:690.



Take Home Points

* In transplant-eligible patients: upfront transplant after 4-6 cycles of
induction regardless of the depth of response is standard
» Delayed SCT at first relapse is acceptable

If VRd induction is used, additional consolidation with VRd is not
recommended

* Tandem transplant is not standard approach
* In high-risk MM, possibility of benefit should be discussed

Lenalidomide maintenance recommended for all standard-risk MM
and bortezomib based maintenance for high risk
= dell7p: VR maintenance could be considered



TOURMALINE MM-3

» Ixazom ib@ phase 3

« In patients responding to ASCT
- Randomization 3:2

« 656 patients

- D1,8,15 Iin 28-day cycles

» Primary endpoint: PFS

Dimopoulos. ASH 2018. Abstr 301; NCT02181413



1.0 Median: Ixazomib 26.5 months, Placebo 21.3 months

Log-rank test p=0.002
Hazard ratio (5% Cl): 0.72 (0.582, 0.890)
Percentage of events: Ixazomibk 50%, Placebo 60%
0.8+ Median follow-up: 31 months
W
L
o 0.6+
oo
o
=
8 044
=
o
0.2
-  Ixazomib
—— Placebo
0 1 1 1 1 L] 1 1 L] T 1 L] 1 L] 1 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

Time {months) from randomization

Number of patients at risk
Ixazomib 395 363 340 311 279 255 238 213 187 135 a3 56 35 9 3 0
Placebo 261 238 210 195 174 153 130 117 100 69 46 32 15 3 4] (4]

Dimopoulos et al. ASH 2018; oral abstract 301. Sunday, December 2, 2018: 7:30 AM




PETHEMA

GEM14

Second trial as continuation of the previous one

ma/d x 21d =0
Dexa 20 mgd 1-4 y 9-12
Arm B
Lena/dexa + Ixazomib
Lena/dexa
Lena/dexa + X 3 years

Ixazomib4 mgd 1,8,15

NCT02253316.



100 - Paiva B et al. ASH 2017. Abstr 905.
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CASSIOPEIA — 1080 Patients — ASCO 2019

Screening
(-28 days)

Randomize #1

Arm B

VTD + Dara .
a :\-:—c[:es 4 cycles Induction Phase
Part 1 Stem cell mobilization, conditioning, and transplant
o 5
vTD VTD + Dara L
2 cycles 2 cycles Consolidation Phase

Subjects with PR or better

Randomize #2

Observation
until PD

‘ maximum of 2 years )

o )

[ S
!l Dara Q8wks [

Part 2

[{maximum of 2 years:
followed by

Maintenance Phase «
observation until PD)
Follow-up QVDN




XPO1-Inhibitor Selinexor in RRMM. Summary of Phase| data

First-in-class, oral Selective Inhibitor of Nuclear Export (SINE) that inhibits XPO1and activates tumor suppressor proteins &
reduces oncoproteins

*  Cancer cells (and MM) overexpress XPO1, causing increased export of
tumor suppressors and growth regulatory proteins from the nucleus

mbran

- * Slinexor inhibit XPO1 mediated nuclear-cytoplasmic transport by
"5 transiently binding to XPO1 cargo binding site.

*  Accumulation of Tumor suppressors in the nucleus amplifies the natural
apoptotic function in cancer cells with damaged DNA.

Taiet al. Leukemia 2014

- Single agent (oral:3-45 mg twice/ W)....17% MR, crenet a1 asH2014
Main AEs: Anorexia, nausea/vomiting, fatigue, thrombocytopenia.

- +Dex (n=122) (ST e e 26%(RR(Pent a—Refrct) PFS:3,7m Vogiet al. J002018: charias-2018 (abs 598)
AEs: nausea 73%, vomiting 49%, anorexia 49%, thrombocytopenia 73%/59% gr 3-4)
- +Bortz/dex (n=42).......cccceeeerceeeeeeene. 63% (43% in Btz Rfct) (PFS:9 (6,1)M )saniis N, Biood 2018, (PH i1 BOSTON trialongoing)
AEs: anorexia 33%, nausea 67%, Thrombocytopenia 17%
- +Pom/dex (n=24).......cccoeeeeecrcererreinenns 65% %in Pom Naive/Len R(29% in Pom/Len Rft). chen et ai, AsH 2017)

- +Dara/dex (n=25)......ccccooeeverrvereeereeeennn 74% %in double Rft. casparetto et al, ASH 2018, Abs 599)




Venetoclax (bcl-2 inhibitor) in RRMM. Summary of Ph1 data

= \enetoclax is a selective, orally available small molecule BCL-2 inhibitor!-induces cell death in multiple myeloma (MM) cell lines and primary
samples, particularly those positive for the translocation t(11;14), which correlates with higher ratios of BCL.2to MCL1and BCL2to BCL2L1

(BCL-X) mRNA!.

' N

Pro-apoptotic

BCL-2 | ;/ protein

[ cancer cell survival

e
“¥ venetoclax
-

&
BCL-2 ‘)

Apoptosis

i initiation

Pro-apoptotic ™ {
protein BAxX 4
-

PN E
. ) BAK %
/ Cancer Cell Death s
| S W A

Activation
of caspases

h
¢P‘\‘p

<«

BCL-2 overexpression allows
cancer cells to evade apoptosis by

sequestering pro-apoptotic proteins.!-3

1 Levorson JO, ot @, Sci Transi Med 2015, 7:279r840. 2. Czabotar
ot al. Cancer Coll. 2006.9(5).351-65, 5. Souers AJ, ot ai

i
e

Venetoclax binds selectively to BCL-2,
freeing pro-apoptotic proteins that initiate
programmed cell death (apoptosis).*¢

15:49-83. 3 Plati J, Bucur O, Khosravi-Far
Cirr i

Nature Reviews 2014;15:49-63 R integr Biok (Camb) 20113279296
t Mod. 2013;19(2):202-8. 6. Dol Gaizo Moors V et al. J Clin Invest. 2007.117(1):112:21

bortezomib

}

I 1. Roberts AW et al. NEJM 2015
_I_ 2. Punnoose Eet al. Mol Cancer Ther 2016

| BCL-2 || BCL-X, [MCL—lJ

BCL-2"=" paCL-1"eh

- Monotherapy (n=66) (61%double Ref) ... .......... ORR21% (40% in t(11;14) DOR:9.7m
G3-4 AEs: thrombocytopenia (26%) & neutropenia (21%)

- +Btz/Dex (N=66) ......ccorrrrmrrrmmrssnerssnnrssnns ORR67% (90% in Blzsensitive & 94% in BCL2high)
G344 AEs: Thrombocytopenia (29%), anemia (156%), neutropenia (14%),

- +Cfz/Dex (N=42) (33% double Ref). . ..reesresmresnsns ORR 78% (PFS: 5,7m. The VGPRin t(11,14):88%)

Kumar, et al. Blood 2017; 130: 2401-09, Moreau P, et al. Blood 2017 130:2392-4; Costa et al ASH 2018, Abst 303



Monoclonal Antibodies: Futures Perspectives

T cell or
Mk cell

Toovercome the limitations of an
immunosuppressive tumor microenvironment
by linking CTLswith the tumor cell.

Bispecific T-cell engagers: Bism:ﬁ\
ody v

Nk cell or
macrophage

BCMA-CD3 Phase | trials antib

- AMG 420: 35 pts: (Toppet al ASH2018, 1010))
28% ORR(6CR). 83% ORRat MTD (including MRD-)
SAE:49% (infections ); GRS(3 cases).
Conjugated mAb:
GSK2857916: BCMA — MMAF*

AMG 224: BCMA — DM1
STRO-001: CD74-DBCO

Toxin, *35 patients (Trudel S, et al. Blood 2017;130:741)
Growth factor receptor blockade Chemotherapeutic agent ORR: 60% (43% previous dara) PFS: 7.9m
or death agonist or radioisotope 63% corneal events most G1-2

Mackall CL, et al. Nat Rev Clin Oncol 2014;11:693-703.
MMAF, monomethyl auristatin F; DM1, maytansinoid N(2’)- deacetyl-N(2’)-(3-mercapto-1-oxopropyl)-maytansine.



BCMA CAR T-Cells in MM

Co-s Gene Conditioning T-cell dose

Trial site

domain transfer therapy CAR+ T-cells/kg

Cy 300 mg/m2x3 +

NCI 11D5-3 CD28 Y - retroviral Flu 30 mg/m?2x3

0.3-9.0 x 106

Bluebird NR, Cy 300 mg/m? x3 +

4-1BB Lentiviral 50, 150, 450 and 800 x 106

Celgene murine Flu 30 mg/m? x3

University of NR, . None or 10-50 x 106

Pennsylvania ~ human  + 155 Lentviral Cy 1.5 g/m? or 100-500 x 106
Naniing Legend  NR NR Lentiviral  Cy 300 mg/m2 x3 1.5-7.0 x 106

iotech
Memorial Sloan NR Cy 3000 mg/m? or 1x106
Kettering Cancer ’ 4-1BB  Y-retroviral Cy 300 mg/m?x 3 + 6
Center human Flu 30 mg/m? x3 150, 450 and 800 x 10

This slide is provided for ease of viewing information from multiple trials. Direct comparison between trials is not intended and should not be inferred.
ScFyv, single-chain fragment variable.



BCMA CAR T-cell Therapies for MM

Anti-BCMA CAR! Bb21212

CART-BCMA:? LCAR-B38M#4
NCT02215967 NCT02658929 NCT02546167 NCT03090659
. University of Pennsylvania/ Nanjing Legend
Group/company NIH Bluebird/Celgene Novartis Biotech
21 (3 cohorts):
: 9 (10-500 x 108 No Cyt)
1 106/k
Patients  1° patﬁg;f; fé\?:l 0%kg 22 (>150 x 10 cells) 5 (10-50 x 106.Cyt) 57
7 (5 (100-500 x 10¢.Cyt)
BCMA expression Y Yes; = 50% BCMA N Ye
required? s expression ° es
Median prior lines
of therapy U 7 ) e
ORR 14/16 (81%) 86.4% =VGPR #1: 67% (1 sCR, 1VGPR) ORR: 88%
Reported ff , #2: (40%) 1 PR, 1 MR both PD CR: 74%
- . o,
eported ericacy 11/14 (79 A’) MRD (50% SCR/CR) #3: (83%) 1 CR, 3 PR, 1 MR MRD-: 93% of CR
PFS:15m
EFS: 7.2 months PFS: 11.8 months
CRS all grades: 63% CRS: 17 pts (grade 3: 32%) Transient CRS (5,7%
. (o)
s sige s pS2ELY datta CRS ag%a&ey A 2 events of CRS grade =3 Neurotoxicity: 3 (2 grade 4) G3)
D A Bcell maturaton antigen: C ° resolved within 24 hours 1 death — PD candidaemia No neurotoxicity

__pagiplyespansfesented at ASH 20

S103. o

Abstracts ASH 2018: 488, 955-7, 959, 960, 1009, 1011-14

=4



Safety Concerns Regarding CAR T-Cell Therapy

CRS is the most common
toxicity triggered by the

activation of T-cells and CRS
bystander immune cells 40-100%
— release of cytokines and (severe
chemokines: IFN-y, soluble Off target ~20-30%)

IL-2R, IL-6, etc effects
(B-cell aplasia)

Neurological
toxicities
(CRES)

Tumour
lysis
syndrome

CRS, cytokine release syndrome, ( Tocilizumab & Corticosteroids) CRES, CAR T-cell-related encephalopathy syndrome,

GVHD, graft-versus-host disease, HLH, haemophagocytic lymphohistiocytosis, MAS, macrophage activation syndrome.



Improvements of CAR T-Cell Therapies

Immunological * Humanised CARs to reduce immunogenicity

rejection & safet
. u + Allogeneic CAR T: Gene editing (CRISPR/Cas9) of normal donor T-cells to remove naive

TCR ( to avoid GVHD) and transfection with a CAR with post-conditioning vaccination to
improve memory

« Safety marker gene to extinguish the CAR-T activity.

Immune system * Rational combination strategies : Checkpoint inhibitors, IMiDs, BTK inhibitors
limitations
Efficacy & antigen + Bi-specific CAR (e.g. CD19, CD123, BCMA, SLAMF7)

escape

P » Use of specific T-cell subpopulations (from naive to central memory and to terminal
effector T-cells)

* APRIL as the natural BCMA/TACI ligand instead of the Ab (anti-BCMA)

* Antibody-Coupled T-Cell Receptor (ACTR): engages antibody to direct T-cell attack
against many different Ags

* Armored CAR (277 gene that generate a cytokine: i.e. IL12)

AICD, activation-induced cell death, ScFv, single-chain fragment variable, TRAC, T-cell receptor a constant.
Brudno JN & Kochenderfer JN. Nat Rev Clin Oncol 2018;15:31-46.



2019 Algorithms

* Clinical Trials preferred
* Only commercially available options

* Assumes all drugs available



When Should Treatment Be Initiated?

[Potential New Myeloma or Smoldering Myeloma ]

/ \ [ No Myeloma Defining Events (SMM) ]
Any Myeloma Defining Events? |
+ CRAB,
* >60% PC,
* FLC >100, High Risk SMM } [ Low Risk SMM J
* MRI >1 focal (Median TTP ~2 years) (~5% per year PD)

\ J

Many high risk
factors

[Evolvmg, or

Treat as Myeloma [Treact:zrs]sl\lnc:(i:oma Clinical Trials Observation

Rajkumar SV, Landgren O, Mateos MV. Blood 2015



Myeloma: Frontline Treatment

Newly Diagnosed MM*

Transplant Candidate

Not Transplant Candidate

VRd x 8-12 cycles$ VRd* x 3-4 cycles

) Rd (If frail)
R or Rd maintenance

$VTd/VCd e N\

if VRd not available AutoSCT VRd x 4 cycles

Mamtenanf:e Len Maintenance
(Len for std risk; Delayed ASCT
Bortez for high risk)

\_ J

*Based on CALGB 100104, S0777, IFM-DFCI, CTN 0702 HOVON Rajkumar SV. 2019.



Myeloma: First Relapse

First Relapsef
I
Refractory to Lenalidomide
I
I

VCd, KPd, EPd
Frail: Pd, IPd

Not Refractory to Lenalidomide*

I
KRd

Frail: IRd, ERd

DVd, DPd

*Relapse occurring while off all therapy, or while on small doses of single-agent lenalidomide, or on bortezomib maintenance

T Consider salvage auto transplant in eligible patients

Rajkumar SV, Kyle RA. Progress in Myeloma: A Monoclonal Breakthrough. N Engl J Med 2016;375:1390-1392 Rajkumar SV. 2019.



Myeloma: Second or Higher Relapse

First-Relapse Options Additional Options

| !

Any first relapse options
that have not been tried

« VDT-PACE like regimens

* Melphalan

* Venetoclax (t11;14)

(2 new drugs; triplet preferred) « Bendamustine-based regimens
« Adding Panobinostat

* Quadruplet regimens

Rajkumar SV. 2019.



