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The reasons of “yes” to ASCT

ØUpgrade of response

ØResults of randomized studies

ØCurrent guidelines

ØResults of new trials



Phases of first-line treatment objective

1.Induction Disease control

2. ASCT 3-log tumour reduction

3.Consolidation Response upgrade

4. Maintenance Prevent progression



Cavo M et al, Blood 2012

RESPONSE IMPROVEMENT AT DIFFERENT TREATMENT PHASES 



Results of prospective randomized studies

autore terapia Median PFS 4 y OS

Palumbo et al, 
NEJM 2014

Induzione: RD
Consolidamento:
MRP vs Mel 200

MRP: 22 mesi
Mel 200:42 mesi

MPR : 65%
Mel 200: 81%

Gay et al, 
Lancet Oncology 2015

Induzione RD
Consolidamento:
CRD vs Mel 200

CRD: 28 mesi
Mel 200:43 mesi

CRD : 73%
Mel 200: 86%

Attal et al, 
NEJM 2017

Induzione RVD
Consolidamento:
RVD vs Mel 200

RVD: 34 mesi
Mel 200:50 mesi

MPR : 81%
Mel 200: 82%

Cavo et al,
SIE 2019 

Induzione VCD
Consolidamento:
VMP vs Mel 200

VMP:42 mesi
Mel 200:57 mesi

VMP: 72% at 5 y
Mel 200: 75% at 5 y



European Myeloma Network guidelines

Gay F, Haematologica 2018





UK NCRI Mieloma XI  

Pts with 
symptomatic,
de novo MM

≤ 65 yrs of age
(1512 pts)

CTD Arm 
Thalidomide 100 mg/day PO Days 1-21 +

Cyclophosphamide 500 mg/m2/day PO Days 1, 8
Dexa 40 mg/day PO Days 1-4, Days 9-12

KCRD Arm until max.response
Carfilzomib 36 mg/m2/day ev Days 1-2, 8-9,15-16
Cyclophosphamide 500 mg/m2/day PO Days 1, 8

Lenalidomide 25 mg/day PO days 1-21
Dexamethasone 40 mg/day PO Days 1-4, Days 9-9,15-16

Pawlyn C, et al. ASH 2015. Abstract 189;Jackson GH et al. ASH 2018. Abstract 302 

ASCT

CRD Arm until max.response
Lenalidomide 25 mg/day PO days 1-21

Cyclophosphamide 500 mg/m2/day PO Days 1, 8
Dexa 40 mg/day PO Days 1-4, Days 9-12

ASCT
≥VGPR

<VGPR

R ASCT

VCD 
Bortezomib 

Cyclophosphamide
Dexa 

Sequential therapy

Upfront quadruplet (emendament 1)

1056 patients underwent induction randomization between December 2013 and April 2016
Median follow-up 34.5 months
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Impact of response to induc\on

VCD vs no therapy in pts with MR/PR after induction:

Response-adapted can improve response rates and prolong PFS
Jackson GH, et al, The Lancet Haematology 2019



Jackson et al, ASH meeting 2018

§ KCRD was associated with a significantly longer PFS than triplet therapy (HR 0.63, 95%CI 0.51, 0.76, 
median PFS KCRD NR vs CTD/CRD 36.2 months, p<0.0001). 

§ Improved PFS was seen in all cytogenetic risk groups. 
§ PFS2, a key secondary endpoint, was also significantly improved with KCRD (HR 0.75, 95% CI 0.56, 

0.99, 3yr PFS2 KCRD 81.8% vs CTD/CRD 75.1%). 
§ The quadruplet was associated with significantly longer PFS than using a response adapted

sequential triplet approach (HR 0.64, 95% CI 0.52, 0.78, p<0.0001).

Frontline therapy for transplant-eligible MM patients: fast start for a long game
Patriarca F. The Lancet Haematology 2019



Part 1

Key 
eligibility 
criteria:

• Transplan
t-eligible 
NDMM

• 18-65 
years

• ECOG 0-2
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Induction

D-VTd
D: 16 mg/kg IV QW Cycles 1-2, Q2W 

Cycles 3-4
V: 1.3 mg/m2  SC Days 1, 4, 8, 11
T: 100 mg/day PO
d: 20-40 mg IV/POa

VTd
V: 1.3 mg/m2  SC Days 1, 4, 8, 11
T: 100 mg/day PO
d: 20-40 mg IV/POa

T
R
A
N
S
P
L
A

N
T

Consolidation

D-VTd
D: 16 mg/kg IV Q2W
V: 1.3 mg/m2  SC Days 1, 4, 8, 11
T: 100 mg/day PO
d: 20 mg IV/POa

VTd
V: 1.3 mg/m2  SC Days 1, 4, 8, 11
T: 100 mg/day PO
d: 20 mg IV/POa

Maintenance

D monotherapy
D 16 mg/kg IV Q8W 

until PD (2 years
maximum, then

observation until PD)

Observation
until PD 

(2 years maximum)
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4 Cycles of 28 days 2 Cycles of 28 days
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CASSIOPEIA Study Design 
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• Phase 3 study of D-VTd versus VTd in transplant-eligible NDMM (N = 1,085)

Part 2

Moreau et al, Oral Presentation, ASCO 2019; Lancet 2019

Primary end point: sCR after consolidation



14Philippe Moreau, MD

The addition of daratumumab to VTd improved depth of 
response

• Primary endpoint
− Post-consolidation sCR

− 29% D-VTd vs 20% 
VTd

− Odds ratio, 1.60; 
95% CI, 1.21-2.12; P
= 0.0010 

Efficacy: Post-consolidation Depth of 
Response 
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39%

≥CR:
26%

ORR = 93% ORR = 90% 

PR VGPR CR sCR

sCR: P = 0.0010

P <0.0001

Moreau et al, Oral Presentation, ASCO 2019
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Efficacy: MRD (Flow Cytometry; 10–5)a,b

D-VTd superior across all subgroups
including high-risk cytogenetics and ISS 

stage III 
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D-VTd
(n = 543)

VTd
(n = 542)

P <0.0001
Sex

Age

Site

1 10
VTd Better D-VTd Better

VTd D-VTd Odds Ra\o (95% CI)

131 (41)
105 (47)
38 (42)

198 (44)

204 (45)
32 (38)

103 (45)
96 (41)
37 (46)
38 (44)

197 (43)

139 (44)
97 (43)

216 (43)
20 (48)

122 (39)
59 (49)

112 (44)
124 (44)

192 (61)
154 (68)
56 (68)

290 (63)

287 (64)
59 (65)

137 (67)
155 (61)
54 (64)
49 (60)

296 (64)

205 (62)
141 (67)

310 (65)
36 (57)

201 (61)
61 (66)

172 (65)
174 (63)

Subgroup Minimal residual disease nega2ve, n (%)

2.22 (1.62–3.05)
2.37 (1.62–3.48)
2.84 (1.53–5.28)
2.19 (1.68–2.85)

2.16 (1.65–2.81)
3.05 (1.65–5.65)
2.48 (1.68–3.67)
2.21 (1.54–3.18)
2.14 (1.15–4.00)
1.88 (1.02–3.46)
2.35 (1.80–3.07)

2.07 (1.51–2.84)
2.64 (1.79–3.89)

2.40 (1.85–3.10)
1.47 (0.67–3.21)

2.43 (1.77–3.34)
2.00 (1.15–3.50)

2.39 (1.68–3.41)
2.17 (1.55–3.04)

ISS disease stage

Cytogenetic profile at trial entryc

Baseline creatinine clearance

Baseline hepatic function

Type of mul\ple myelomad

ECOG performance status

5

Male

IFM

I
II
Ill

lgG

0

Female
<50 years

HOVON

High risk
Standard risk

>90 ml/min

Normal
Impaired

Non-lgG

≥50 years

≤90 ml/min

≥1

Moreau et al, Oral Presentation, ASCO 2019

64%

44%



The reasons of “yes” to ASCT

ØUpgrade of response: 30-50% CR

ØResults of randomized studies

Ø 2020 guidelines

Ø “Fast start” in   new trials with carfilzomib or MoAb

Yes 
67%

NO
33%



The reasons of “no” to ASCT

Ø The true need of MM pts is OS

Ø First line treatments without ASCT have already achieved
high rate of  MRD negativity

Ø Sustained MRD negativity have translated in long term PFS and  OS

Ø Melphalan is myelotoxic with substantial risk of MDS/AML



Attal et al, NEJM 2017

No advantage in OS in ASCT arm in recent randomized studies

N=700 pts
median follow-up 43 months

RVDx3+ASCT+RVDx2+lenax1 year
vs        

RVDx8+lenax1 year



45 NDMM
12 SMM

KRD x 8 cycles
R x 24 months

40/45 at least VGPR

85% MRD neg at MFC
62%  MRD  neg by NGS
41%  MRD neg by TC-PET

Korde et al,JAMA Oncology 2015 

KRD induces high rates of MRD negativity



MRD negativity is associated with long term PFS

Kazandjian D et al,JAMA Oncology 2018 

median follow-up 5.2 years
median PFS of MRD neg CR
of 5.5 years
m OS not reached



FORTE: Study Design
• Multicenter, randomized, open-label phase II study
• Endpoints: induction phase safety, PBSC mobilization, preliminary efficacy

Gay FM, et al. ASH 2018. Abstract 8003. 
ClinicalTrials.gov. NCT02203643. 

Pts with newly 
diagnosed MM, 

measurable disease per 
IMWG criteria, < 65 yrs

of age, eligible for 
ASCT, Karnofsky score 
≥ 60%, life expectancy ≥ 

3 mos
(N = 477)

Arm A: KCd Induction
Carfilzomib* + 

cyclophosphamide† + 
dexamethasone‡

Arm B: KRd Induction
Carfilzomib* + 

lenalidomide§ +
dexamethasone‡

Arms A and B: Single ASCT + 
consolidation with induction 

regimen for 4 cycles

Arm C: consolidation with 
induction regimen for 8 cycles, 

no ASCT

Arm C: KRd Induction
Carfilzomib* + 

lenalidomide§ +
dexamethasone‡ *Carfilzomib: 36 mg/m2 IV Days 1-2 (20 mg/m2 Days 1-2, 

cycle 1), 8-9, 15-16.
†Cyclophosphamide: 300 mg/m2 Days 1, 8, 15.
‡Dexamethasone: 20 mg Days 1-2, 8-9, 15-16, 22-23.
§Lenalidomide: 25 mg Days 1-21.

PB
SC

 M
ob

ili
za

fo
n

Stratified by ISS, age 4x 28-d cycles



Gay F et al, ASH meeting 2018



t-MN in Total Therapy (1080 pts)

Risk factors for MDS-type cytogenetic abnormalities included immunomodulatory drugs, older age, 
male gender, and low CD34 dose (<5 million/kg) given with first transplant.

11%
MDS-CA 

3%
Clinical MDS/AML

Usmani S, Blood 2013



Radivoyeevitch T, Leukemia Research 2018

RISK OF MDS/AML AFTER AUTOLOGOUS TRANSPLANT

3,7% MDS/AML out of 9029 lymphoma/MM recipients of autotranplants in CIBMTR 





Higher RR for developing t-MN after autotransplant (CIBMTR data-purple line) in comparison
with similar subjects, most of whom did not receive autotransplant (SEER data-blu line) 

Expose to high dose of DNA damaging drugs given with the autotransplant



The reasons of “no” to ASCT

Ø No OS advantage in randomized studies

Ø First line treatments without ASCT have already achieved
high rate of  MRD negativity and long term PFS and OS

Ø Low risk patients with sustained MRD negativity could
avoid ASCT    

Ø Melphalan is myelotoxic with substantial risk of MDS/AML

YES
53%

NO
47%





The true needs for MM patients.
OS improvement in registry based studies

Age < 65 years Age>65 years

Turesson I JCO 2010


