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Il mieloma multiplo nel paziente trapiantabile: il
trapianto rimane un cardine del trattamento?

Dr.ssa Sara Aquino
U.O. Ematologia e Terapie Cellulari
Ospedale Policlinico San Martino-IRCCS
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High-dose chemotherapy and autologous bone
marrow transplantation for myeloma

T J McElwain, P J Selby, M E Gore, C Viner, M Meldrum, B C Millar, J S Malpas

High-Dose Melphalan With Autologous Bone Marrow _IBL.OOD)
Transplantation for Multiple Myeloma

By Bart Barlogie, Roy Hall, Axel Zander, Karel Dicke, and Raymond Alexanian
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ESMO = Guidelines > Guidelines by topic > Haematological Malignancies

Clinical Practice Guidelines — Multiple Myeloma

- For younger patients <70 years without comorbidities, induction therapy followed by high-dose therapy (HDT) and
autologous stem cell transplantation (ASCT) is the recommended treatment

Dimopoulos MA et al. Ann Oncol 2021

Treatment of Multiple Myeloma: ASCO and CCO
Joint Clinical Practice Guideline

= Upfront transplant should be offered to all transplant-eligible patients.

J Clin Oncol 2019; 37:1228-1263

('\Slgt'inopnrzlhensive NCCN Guidelines Version 2.2020

NSOl Cancer .
el B Multiple Myeloma

-> Category 1 evidence supports proceeding directly after induction therapy to high-dose therapy and stem cell transplant.
All candidates for high-dose chemotherapy must have sufficient liver, renal, pulmonary, and cardiac function.
Chronologic age alone or a specific age cut off is not optimal to determine transplant eligibility

Moreau P, Ann Oncol, 2017;28(suppl_4):iv52-iv61 - NCCN Guidelines Version2,2020
Multiple Myeloma - Mikhael J, J Olin Oncol 2019. 37(14):1228-1263



Upfront ASCT and new drugs

Median follow-up: 78 months

Median PFS, 67 vs. 46 months S-years 0S: 81% VS 79%

Key endpoints
v' Maximize the rate and depth of response, beyond the level of detectable MRD
v' Sustain MRD negativity and prevent or delay clinical relapse

v Increase PFS and OS, possibly offering a chance of cure to a fraction of patients
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ASCT vs. non-transplant strategies

RV-MM-EMN-441 / RV-MM-PI-209 EMNO2/HO9S

CRD/MPR
VS.
HDM-ASCT NDMM HDM-ASCT

patients

IFM 2009/DETERMINATION FORTE

VRd
VS.
HDM-ASCT HDM-ASCT

ASCT, sntologous stem-cell ransplantation, C, cyclophosphamede, R, lenaldomedo, D, d, dexamothasone, M, melphalan,
P. prodnesono: HOM. hoh-doso melohalan: V. bortozomd. NOMM. newty daonosed multole myeloma: K carszomd




Upfront high-dose melphalan with ASCT is still the standard of care
for fit patients with NDMM, even in the novel agent era
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INTENSIFICATION phase: ASCT (2nd generation Pl-based triplets induction)

FORTE phase 2 study Median FUP 45 mos — KCd_ASCT
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vs. KCd_ASCT: HR 0.53, 95% CI 0.37-0.77, p<0.001
vs. KRd12 : HR 0.64, 95% CI 0.44-0.94, p=0.023

MRD rates
d12 vs. KCd_ASCT : HR 0.82, 95% CI 0.59-1.16, p=0.262

MFC 10-°

Months

Benefit of KRd_ASCT observed in all pts subgroups:
- ISS I, FISH standard risk, LDH <ULN: 3-y PFS: 80-84%
- ISS II/lll, FISH high risk, LDH >ULN: 3-y PFS: 69-72%

Sustained MRD
Gay et al. ASH meeting 2020

KRD_ASCT mKRd12 mKCd_ASCT



ASCT vs. non-transplant strategies: PFS results

RV-MM-EMN-441 /| RV-MM-P1-209
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Control arm with new drugs

Long term follow up
delayed transplant

7
» ! .|

Flety |
-

8-year 08, 62% vs. 60% il Mesun SoBow-up: §1 moaths
KROASCY v, KRD1Z Medun, 24 vs. 2¢ mosms

. - - - L .. - - o

ALCT, pftciogous stemcoll racoplantation; C, cyciophonphamide; B lonaldomede; D, d denameunone: M, mefphalen;
9. predaincne MOM e phaden. . Bortesomd, NOMSA d rd P - L carfilsomid,




[] overat v nand e &

Overall effect of MRD status on PFS and OS
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Is OS the best endpoint?

- We need a long follow-up to assess OS

- MRD negativity offers PFS and OS advantage

~

MRD is likely the best
surrogate

MAD fegstn®y, PFS grogresion Yee survival, 0% ovarall survival

Munshi NC et al. JAMA Oncol. 2017 Jan 1;3(1):28-35.




ASCT vs. non-transplant strategies:

IFM 2009

12-month(sustained MR

MRD negativity rate
NGS 10-6

29,79%
B l
& ¥ Transplant

'

KRd12 KRd plus
AsCT

D)negativity rates

Adjusted probability of
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Time since MRD assessment (morths)

88% vs 76%
HR 0.48 (p=0.01)

Gay F et al. Blo

MRD negativity benefits

MRD negativity in ASCT arm vs. other
arm - longest PFS

HDM-ASCT increased the rate of
12-month sustained MRD

negativity, as compared with KRd

without ASCT.

MRD: negativity; PFS: progression free survival; 05 overall survival.



ACUTE
TOXICITY

)

LATE
TOXICITY

Dark side ASCT: treatment-related AEs (G=3)

T N N O

Rvd+ASCT RVd-alone RVd+ASCT

(N'm) (N'l‘ll (N'm) (”'127) (0-‘95) (N-M) ('0'350) (N=350) (N=357) (N=365)

51% 94% 2% 13% <1% 16% 9% 92% 18% 30%
Neutropenia 8% 93% 26% 80% 29% 78% 47% 92% 43% 86%
Thrombeocytopenia 1% 22% 5% 70% 16% 83% 14% 20% 20% 82%
Mucositis NA NA NA NA 0% 16% 0 17% 0 5%
Infections 1% 16% 6% 19% 5% 25% 9% 20% 9% 18%
SPMs 0 4% 1% 1% 6% 6% 6% 7% 10% 10%

AL adverso ovorts, SPMS. s000nd pomary malonances

More hematologic AEs and infections due to HDM-ASCT
No differences regarding SPMs incidence




Early vs delayed ASCT: is the timing relevant in term
of efficacy?

Ref. Year Study Induction regimen Response PFS oS

type (early vs. late) (early vs. late) (early vs. late) (early vs late)
Fernand et al.} 1998 P VAMP x 3-4 cycles and ASCT vs. VMCP 85.7% vs 55.% 39 movs 13 mo 64.6 mo vs 64 mo

until plateau and ASCT at relapse (p=0.92)
Gay et al.2 2017 P HDM-ASCT vs CC-R // PFS1:42 vs 24 mo 4y: 84 vs 70%
(P=0.001) (p=0.001)

Cavo et al. 2020 P HDM-ASCT vs VMP CR: 44% vs. 40% 54 vs 45'5 75mo: 69% vs.
EMNO2? (p=0.03) (p=0.014) 63% (p=0.03)
Attal et al. 2017 P VRD x 3 cycles and ASCT + VRD x 2 cycles CR 59% vs 48% 47 movs 35 mo 4y: 62 vs 60%
IFM2009* vs- VRD x 8 cycles and ASCT at relapse (p=0.05) (p< 0.01) (p=NS)
Richardson et al. 2022 P VRD x3 + ASCT + 2 VRD vs. VRD x8 2CR46.8VS. 24 67.5vs 46.2 mo Sy: 81 vs. 79%
DETERMINATION? (p=NS) (p< 0.01) (p=NS)

CR, complete response; NR, not reached; N3, nonsgnficant; P, prospective; 1, retrospective; R, Revimid, RD, Reviemid, dexamethasone; Ref
reference; T, thalidomide; TD, thaldomide, dexamethaione; V, Velcade, VAMP, vincristine, Adriamycn, melphalan, prednncions; VGPR, very pood
partial response; VIACP, wincristine, meliphalan, Cyciophosphamide, prednnoions; VRD, Velcade, Revimad, dexamethasone




Early vs delayed ASCT: is the timing relevant in term

of efficacy?

until plateau and ASCT at relapse

Ref. Year Study Induction regimen Response PFS 0s
type (early vs. late) (early vs. late) (early vs. late) (early vs late)
Fernand et al.! 1998 P VAMP x 3-4 cycles and ASCT vs. VMCP

77% of relapsed patients in the VMCP arm

received salvage ASCT

Gay etal” ot s ANAS 53% of relapsed patients in the CC+R alone arm

received salvage ASCT
Feasible but not in all patients

:m:zt,"' S P Jlapsed patients in the VMP alone arm
received salvage ASCT

::f:z':;;"' et VR%; ; “’8"“ :’"d AZC;SZ;’R? X 12 ol 77% of relapsed patients in the RVd alone arm

b b e e received salvage ASCT

Richardson et al. 2022 P VRD x3 + ASCT + 2 VRD vs. VRD x8 28% Of fe'apsed patients in the RVd alone arm

DETERMINATIONS :
received salvage ASCT

omplete response; NR, not reached; NS, nonsignificant; P, prospective; 1, retrospective; R, Revimid, RD, Revimid, dexamethasone; Ref
ence; T, thabdomide; TD, thaldomide, dexamethasone; V, Velcade; VAMP, vincristine, Adriamycn, melphalan, prednncions; VGPR, very pood
M response; V(P vintrstine, melphalan, cyckophosphamide, prednnolone; VRD, Velcade, Revimid, deramethasone
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Is there still a role for delayed ASCT?

CARTITUDE-2 Cohort A
Ide-cell in patients Cilta-cel in patients with early
with 2-4 prior relapse (1-3 LOT) and Len-ref
lines of therapy (n=20)

Overall Response Rate
. (ORR: 95%)19/20%) * Median DOR was

00
0 o NR
ORR: 71% 0 4 . -month PFS rate
» 4 as 70% (95%
: S | 2 o 45.1-85.
I g | R 2VGPR
;. § 1 oom - 95%
¥, Q ® 40+
E M O D ‘
‘ < 0 4
I mCR
. 9 u (R
V4 mVGPR
e «» Vanted Cog ven 0

Rodrigues Otero P ot al, NUM 2003
1 §
CAR chimerc antioen recepion, AL adverse event LOT b of wpcapies. ORR overal servival NR aot reached C . 2. Oral ot
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Second ASCT (tandem) as consolidation therapy: more is
always better?

Maintenance lenalidomide

BMT CTN 0702 ph.2 trial (STaMINA)

Mel200 ; . . .
+ ASCT VRD x 4 = | Maintenance lenalidomide Newly diagnosed (%) 100 85
- - - Induction regimen (%) VCD (100) VCD (14) / VRD (55)
V| HPLETE e B8 => | Maintenance lenalidomide
Length of induction therapy (months) 2-3 2-14
100 [PFs@ | AutolAuto | AutoRVD | Failure to receive double ASCT (%) 19.8 32
PFS - 5Yr. 47.4% (41-53) 44.1% (38-50) 45% (38-51) Consolidation therapy (%) Yes (50) NO (100)
804 - 6 Yr. 43.9% (37-50) 39.7% (33-45) 40.9%(34-47)
] Maintenance therapy Len (10 mg) Len (10-15) mg
S
= 60+ PFS at 36-38 mos (%) 73.6 56.5
5 ] _ - All patients 64.9 42.2
g 40 p=08s ——= - High-risk patients* 2019
20

NO DIFFERENCE BETWEEN STUDY ARMS

STaMINA: PFS by Treatment Received

1004

Auto/Auto Auto/RVD Auto/Maint
N=170 N=222 N=361
OS 100+ Syr 53.6% (46-61) 44.3% (37-50) 42.3% (37—-47)
5 80 ™ 6Yr. 49.4% (41-57) 39.7% (33-46) 38.6% (33-43)
:
80 J -
=2 PFS BENEFIT FOR AUTO/AUTO ARM; esp. in HR GROUP
= 604 p=0.797 - =
e Q k= “~ e T ——
a B g o ‘: - -
S 40 —~ <=
S 40 2 L
o | -
: PFS @ ’
T T o T - | [ [nm )]
Syr. 74.7% (69-80) 75.4% (70-80) 76.4% (71-81) — Hi Risk 43.7% (33-58) 37.3% (26-48)  32% (24-40) 0.03
0, e 0, v 0, Y
0, : . ; ; g Vr,‘ 73,‘1 e ,78) 7,4'9 A’(e? £} ‘76‘4 /"(,7 161 - 9 58.1% (48-67) 48.2% (40-56) 47.7%(41-54)  0.196
0 12 24 36 48 60 72 ' : ’ ' ' : ' ; ' ' ' !

T
) ) proolan marrow

72

v 12 24 36 48 60 .
Stadtmauer EA, JCO 201Y,;3/:589-59/ - Har P, ASCO 2020 oral presentation



Second ASCT (tandem) as consolidation therapy: more

is always better?
EMNO02/HO95 phase 3 study

100 = HR 062 (95% CL 041-093)
PFS 100 . — Single HSCT 0OS adpsted p-0022

— Double HSCT

HR 074 (95% (1. 056-098)

adusted p-0036 ,5

£
-
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PFS and OS benefit for ASCT/ASCT

Progression free surav a (%)
8

o

° T T T T | & 1 T Al T T T
0 12 24 36 48 60 72 o 12 24 36 48 60
Number at risk Number at risk
(number censored) (number censored)
Double HSCT 210 (0) 192 (4) 167 () 145 (1) 115(19) 68(54) Double HSCT 210 (0) 201(4) 189 (8) 175(15) 159 (24) 100 (75)
Single HSCT 209 (0) 181(%) 1470) 124(8) 97 (16) 53(54) Single HSCT 209 (0) 195(6) 182(8) 164 (10) 141(21) 85(72)
100 " 0S: del (17,
PFS: del (17p) and/or PFS: del (17p) (17p)

t(4;14) and/or t(14;16) 80.2%
- 0

— Double ¥ampiant 26.7m
= gmgle ¥amplant
HR:0.59 (99% C1, 0.34.1.00), p~0 062

- Doutee Wansplant
- Single traneplant

HR: 0.24 (%5% CL 0.09.0.66), p=~0.0060

— Dowble ¥anaphant
- Single trasaplant
HR: 0,30 (95% C1, 0.08.1.08), p=0.065

o 12 2 3 4 0 ) 2 P P " ) 0 2 #  Cavo et ak Lancet Haematol 2020;7:e456-68



Maintenance with lenalidomide is considered the standard of care for all MM patients post-ASCT

(EMA-approved until PD)

oS

7-year OS rate

Meta-analysis 62% vs 50%

(p .001)
08
CALGB 100104 TFM 200502 GIMEMA (RV-MM-PI-209) .
(acorsal §200% | | 2009) [ 2006 - 82004) dacorud 112007 - T 2009 =
203 BESIGN 3
BDUCTION INDUCTION LEN + DX = & INICTION 8 06~
ASCT ASCT a2
18 RANDOMIZATION 10 RANDOMIZATION r 4 Qo -
“NO EVIDENCE OF PO SNO EVIDENCE OF rD” - P p— ‘: ~\.H
I,, - 7.1. - LN :-Jm R I, [7 ’ A . g 04
e racwe e — - “ 5 Adverse-risk cytogenetics®
-2 - [ RO RS T " Eventsin Median 0S5 HR |’5"‘ CI|
| | 02 195% CI). mos . CrCl after ASCT®
e INTERIM ANALYSIS AND UNBLINDING e PRIMAKY ANALYSS LEN maint 215605 NR (NR-NR)
| | ! conten | . - Io 75 (0.63-0.90)
Prav— TRty o coxtraTe Placel I ] ) 6.0
| ] i [— i, w00 o
i | swcomen 0 10 20 30 40 %0 60 70 80 90 100 110
Farget pepesietion of paticnts wid NOVM who recetved LEN mumtensnce or phaceba me maivbcnsmce ofher ASCT ov“a“ S‘MVIvaI (monlhs'
McCarthy, et al. JCO 2017;35:3279-89
. 10
Myeloma XI trial 0s
09
(TEpts) ..
I
0.7
Induction 1 Induction 2 Maintenance 2 { Obs R e
L £ 06 I
; s 1
CTD ‘ = CcVD § o : #
MR Lenalidomide g ¢ 3 year 08
~ Ommms -0 s
enalidomide 87.5% [84.3, 90.7)
CRD o - ASCT Observation 03 | (n=730)
R =) e 25 | Observation 80.2% [76.0, 84.9)
. y (n=518)
01 ] HR : 0,69 95% CI [0.52, 0.93)
KCRD ) ol N LogRankP001%
o [ 2 18 24 30 3% 42 48 sS4 60 66 72 78 a4

Morths since randomisation

Jackson et al. Lancet Oncol 2019;20:57-73
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oS
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40 60 80 100

20

HR (95% CI)
0.68 (0.54-0.86)
0.83 (0.63-1.10)
0.65 (0.52-0.83)
0.91 (0.69-1.19)
0.65 (0.52-0.81)
1.04 (0.72-1.51)
0.63 (0.35-1.16)
0.70 (0.54-0.90)
0.86 (0.65-1.15)
0.48 (0.31-0.75)
082 (0.67-1.00)

LEN* CONTROL®
in 375

1.18 (0.66-2.10)
0.79 (0.59-1.06)
0.73(0.33-1.60)
0.74 (0.50-0.92)

Contro| ==

t(4;14) and/or del(17p) present

Median OS [95%Cl]
Obs. (n=36) 30, [24, Inf.)
Len. (n=62) 50, [46, Inf.)

HR: 0.51 95%CI [0.26, 1.01]
Logrank P =0.0832

0 12 24 36 48 60 72
Time from maintenance randomisation (m)



Progression-free survival

MAINTENANCE: other options

HOVON-65/GMMG-HD4 phase 3 trial:
btz induction and maintenance

PFS at 60 months, %

OS at 60 months, %

FISH

Bortezomib P

Standard

Bortezomib P

Standard

Sonneveld et al. JCO 2012; Goldschmidt et al. Leukemia 2018; Neben et al. Blood. 2012

FORTE ph 2 trial: carfilzomib plus lenalidomide

Standard risk

(N=120)

N

KR vs. : HR 0.4, p=0.05

0 10

20 30
Months

High risk Double hit
100 (N=172) (N=105)
0.9 ! 1.001
L z
§ 075 E
3 - -
€ 050 £
: F§
- L i
g 025 , g 025 .
& KR vs. 7: HR 0.6, p=0.04 Pooa KR vs. R: HR 0.53; p=0.1
0.00 0.00 -
40 0 10 20 30 40 0 10 20 30 40
Months

Months

Mina R et al. EHA 2021



ASCT-eligible NDMM: Practical considerations

Induction therapy for 4 to 6 cycles should be planned in ASCT-eligible NDMM patients
. The 4-drug combination DaraVTd is the current standard of care
. Beware of PN (DaraVRd in the future?)

Upfront ASCT remains the gold standard intensification therapy

Double ASCT improves outcomes especially in patients with high-risk cytogenetic abnormalities. Role in
the future with routine use of quadruplets?

Lenalidomide is the standard maintenance therapy, Btz maintenance can be considered for HR
patients, some patient subgroups might benefit from combos (not yet approved)

Future directions: New combo, Immunotherapy, New clinical trials are aimed at addressing the issue of
MRD status and Risk assessment as driver of first-line therapy

The main challenges will be to better understand the biology of MM and to make every possible effort
for improving the outcome of this heterogeneous disease by personalized precision therapies
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