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Maximize disease free survival, minimize treatment burden

• Highly effective induction regimens

• Longest PFS reported now >80 months
• Cassiopeia 82m, Perseus 84m, Determination 68m

• What unanswered questions remain?  How can we do better?
• What is the cost: to payers, to the patients

• Is this benefit seen in all patients?

• Are we meeting patient goals?

Tailoring and individualizing therapy



Talk outline: what are the key questions?

• CD38 antibody regimens: one size fits all?

• ASCT: one size fits all?

• Maintenance therapy: what is the future?

• Risk adapted therapy: how best to do this

• High risk disease: what is the best approach?

• Is the future immune therapies 
• Belantamab

• BsAB

• CAR-T



Moreau et al. The Lancet, 2019

D-VTd, daratumumab/bortezomib/thalidomide/dexamethasone; VTd, bortezomib/thalidomide/dexamethasone; ECOG, Eastern Cooperative Oncology Group; IV, intravenous; QW, weekly; 

Q2W, every 2 weeks; 

SC, subcutaneous; PO, oral; PR, partial response; Q8W, every 8 weeks; PD, progressive disease. 
aDexamethasone 40 mg on Days 1, 2, 8, 9, 15, 16, 22, 23 of Cycles 1-2 and Days 1 & 2 of Cycles 3-4; 20 mg on Days 8, 9, 15, 16 of Cycles 3-4; 20 mg on Days 1, 2, 8, 9, 15, 16 of Cycles 

5-6.

Part 1 Part 2

Key eligibility 

criteria:

• Transplant-

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
VTd administered as in the D-VTd arm
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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
VTd administered as in the D-VTd arm

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), 111 sites from 9/2015 to 8/2017

Philippe Moreau, MD



CASSIOPEIA study: Dara-VTd versus VTd

PFS in Dara-VTd arm 83·7 months [95% CI 70·2–not 

estimable (NE)]) cf. VTd (52·8 months [47·5–58·7]

PFS Dara-VTd 83·7 months cf. VTd  

72-month overall survival rates were 86·7% (95% CI 83·5–

89·3) for the D-VTd group and 77·7% (73·9–81·0) for the 

VTd group

OS at 72m 86% for Dara-VTd cf. 77.7% 

VTd  



Benefit of daratumumab either as pre- or post-ASCT therapy

PFS according to induction and maintenance CR and MRD negative rate at any point 
after consolidation

Moreau et al, Lancer Oncology 2024; 25:1004.  



High risk
Total = 280 patients

ASCT

R-CyBorD x 3

ASCT

Standard risk
1120 patients

MRD & Response
1008 patients

R1

Isa maintenance
For 12m

Isa (Long term)
190 patient

MRD negative 
450 patients

STOP Isa
190 patients

MRD negative
After 12m treatment

MRD positive 
550 patients

R2

Isa-RBorD (x4) 
+ R-Isa 

Until PD
X patients

R
Until PD

X patients

MRD & Response
6m 

RADAR protocol 7.0: Extended induction and post-ASCT consolidation in HR arm

Transplant eligible
ECOG 0-2
GFR ≥ 30 mL/min
Adequate BM reserve

R-BorD (x4) 
+ R 

until PD
X patients

R+ Isa.
Until PD

X patients

R-CyBorD x 1

Isa-R-CyBorD x 5

PBSCH

At least two of 
t(4;14), 

t(14;16), 
del(17p), 1q+, 

1p- or
Primary PCL

70 pts

MRD & Response
6m

Isa-RBorD x 6

R + Isa
Until PD
70 patients

All patients are tested for MRD at 12 and 24 months

Post-ASCT 
consolidation

24 cycles

Maintenance

PIs: Kwee Yong, Karthik 
Ramasamy

Isa-RBor x 18



Risk adapted therapy?

• Induction according to genetic / biological risk
• Dedicated high risk trials

• Adapted according to 
• quality / depth of response

• Toxicity and tolerability

• What do patients think? 



Trial therapy

Kaiser et al., J Clin Oncol 2023



Kaiser et al., J Clin Oncol 2023

PFS for OPTIMUM and the MMXI comparator data set with PFS 
estimates at 6, 12, 18, 24, and 30 months



HRMM criteria: ISS stage II or III PLUS ≥1 of: del(17p), t(4;14), t(14;16) and/or >3 copies 1q21 (amp1q21)

Primary objective: MRD negativity after consolidation (NGF, 10-5)

Secondary objective: PFS; Key tertiary objectives: ORR, OS, safety

Arm B

TNE or

>70 years

n=26

Induction MaintenanceConsolidation
ND HRMM

ITT N=125

Arm A

TE and

≤70 years

ITT-IA

n=99

28-day cycles 28-day cycles 28-day cycles

Stem cell mobilization after cycle 3 

Isa-KRd 
6 cycles

HDT + 
ASCT

Isa-KRd 
4 cycles

Isa-KR 
26 cycles

Isa-KRd 
8 cycles

Isa-KRd 
4 cycles

Isa-KR 
26 cycles

Arm A: app. 15-18 months after inclusion

Arm B: app. 12 months after inclusion

GMMG-CONCEPT trial Design

Leypoldt, JCO 2023

Footnotes

Isa: 10 mg/kg D1,8,15,22 in C1; D1,15 in C2+; K: 20 mg/m² D1,2 of C1; 36 mg/m² D8,9,15,16 of C1 and 

D1,2,8,9,15,16 in C2+; R: 25 mg D1-21 all Cycles; d: 40 mg D1,8,15,22 all Cycles (20 mg age >75).



IFM 2018-04 Study design

Touzeau et al., Abstract 207- ASH 2023



ASCT

No- ASCT

R
E
L
A
P
S
E

Age and 
fitness

Disease 
biology

Genetics

EFFICACY of 
induction

Efficacy of 
salvage

Maintenance

Depth of 
response

(MRD)

Benefit of frontline ASCT: Does one size fit all?



HDM-ASCT vs VRd: progression-free survival

Perrot A et al. Blood. 2020; 136(s1):39 [Abstract #143, ASH 2020]; 
Richardson PG et al. N Engl J Med. 2022 Jun 5.  

DETERMINATION
Len maintenance until PD

N=722

R
VRd x 3

HDM-ASCT

VRd x 5

VRd x 2
R maintenance*

VRd x 3

HDM, high-dose melphalan; ASCT, autologous stem-cell transplantation; R, randomization; V, 
bortezomib; R, lenalidomide; d, dexamethasone; HR, hazard ratio; CI, confidence interval; P, p-value.

Median PFS 47.3 m 
(Transplantation)

Median PFS 35 m (RVD)

IFM 2009
1 1 year len maintenance

N=700

Median PFS 68 m 
(Transplantation)

Median PFS 46 m (RVD)

Median follow 
up 76m

Median follow up 
89.8m



HDM-ASCT vs. VRd: OS in IFM 2009 and DETERMINATION  

IFM 2009
8-year overall survival

62% vs. 60%

DETERMINATION
5-year overall survival

81% vs. 79%

77% of relapsed patients in the RVd alone arm
received salvage ASCT 

28% of relapsed patients in the RVd alone arm
received salvage ASCT 

Perrot A et al. Blood. 2020; 136(s1):39 [Abstract #143, ASH 2020]; 
Richardson PG et al. N Engl J Med. 2022 Jun 5. doi: 10.1056/NEJMoa2204925.HDM, high-dose melphalan; ASCT, autologous stem-cell transplantation; R, lenalidomide; V, bortezomib; d, dexamethasone; P, p-value.

No difference in OS despite varying proportion of patients in RVd arm receiving salvage ASCT



DETERMINATION study: PFS by MRD status and randomization arm

Rate of MRD-negative status 
(NGS, 10-5): 

39.8% vs 54.4%

Odds ratio 0.55 (unadjusted 
95% CI 0.30–1.01)

108/291 RVd-alone, 90/289 
RVd+ASCT patients with 

samples from start of 
maintenance

Preliminary analysis



CARDAMON Study: Post-hoc analysis by MRD status post induction

RMST difference KCd cons vs ASCT: -0·6m 
over 59·5m, p=0·9

RMST difference KCd cons vs ASCT: -7·7m over 
60·1m, p=0·04

ASCT may be of greater benefit to patients who remained MRD positive post-KCd induction (B)

(A) MRD negative (B) MRD positive



IFM Trial
IsaKRd vs ASCT

• IsaKRd backbone
• IsaKRd as SOC 

following EMN24?

MRD ADAPTED DESIGN
• If MRD negative, do 

we still need ASCT?
• If MRD positive 

Tandem-ASCT?



EMN- CARTITUDE 6



DETERMINATION : differential benefit of ASCT in specific subgroups

ASH 2023:5 Subgroup analysis of PFS by race and BMI or sex suggest similar PFS, EFS, and OS 

with RVd-alone and RVd+ASCT in African American patients

Zonder JA, et al. Blood 2023;142(Supplement 1):4762.



Maintenance: what are the key questions?

• How long?

• Newer agents and regimens

• Risk adapted approaches



23Multiple landmark analyses in Myeloma XI

Lenalidomide
10mg/day, days 1-21/28

Observation

Maintenance

R
1:1

NDMM 

Myeloma XI induction protocols 

and ASCT

Induction

N=1248  
Median follow up: 44.7 months 

(IQR 32.4-62.7)

2 years 3 years 5 years4 yearsRandomisation

PFS 

• Overall

• By risk

• By MRD status

To 

PD

Median duration of lenalidomide therapy 28 cycles (range 1-96)

• Patients still on therapy 330/730 (45%) 

Charlotte Pawlyn, ASH 2022
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What is the optimum duration of treatment for 
(1) MRD –ve (2) MRD +ve patients?

2 years 3 years 4 years 5 years

LEN

control

LEN

control

LEN

control

LEN

control

LEN

control

LEN

control

LEN

control

HR 0.63* HR 0.65 HR 0.68 HR 0.43

HR 0.34* HR 0.28* HR 0.14*

MRD -ve

MRD +ve

*p<0.05
Charlotte Pawlyn, ASH 2022



Maintenance: newer agents and combinations

• CD38 antibody
• Cassiopeia study (Daratumumab), RADAR (Isatuximab)

• Lenalidomide plus proteasome inhibitor
• Ixa-R (FiTNEss), carfilzomib-R (FORTE)

• Lenalidomide plus CD38 antibody
• PERSEUS (Dara-R), RADAR (Isa-R)



Personalizing therapy for myeloma patients

We need to understand 

• Disease and host biology

• Molecular and population basis for heterogeneity

• Effects of our therapies on disease and host features

• We need to run studies that are translationally rich, so we can design 
better studies based on disease biology 



High risk
Total = 280 patients

ASCT

R-CyBorD x 3

ASCT

Standard risk
1120 patients

MRD & Response
1008 patients

R1

Isa maintenance
For 12m

Isa (Long term)
190 patient

MRD negative 
450 patients

STOP Isa
190 patients

MRD negative
After 12m treatment

MRD positive 
550 patients

R2

Isa-RBorD (x4) 
+ R-Isa 

Until PD
X patients

R
Until PD

X patients

MRD & Response
6m 

RADAR protocol 7.0: Extended induction and post-ASCT consolidation in HR arm

Transplant eligible
ECOG 0-2
GFR ≥ 30 mL/min
Adequate BM reserve

R-BorD (x4) 
+ R 

until PD
X patients

R+ Isa.
Until PD

X patients

R-CyBorD x 1

Isa-R-CyBorD x 5

PBSCH

At least two of 
t(4;14), 

t(14;16), 
del(17p), 1q+, 

1p- or
Primary PCL

70 pts

MRD & Response
6m

Isa-RBorD x 6

R + Isa
Until PD
70 patients

All patients are tested for MRD at 12 and 24 months

Post-ASCT 
consolidation

24 cycles

Maintenance

PIs: Kwee Yong, Karthik 
Ramasamy

Isa-RBor x 18



Targeted sequencing of tumour samples from RADAR

85.21% have at least one mutation in these 20 selected genes

Sarah Gooding, Oxford
Eileen Boyle

Amatta Mirandari
Ines Fethi

UCL Myeloma lab

TP53

Genetic variants detected in top 20 myeloma driver genes



UKMRA RADAR Trial

21st International Myeloma Society 
Annual Meeting

29

ASCT

MRD Negative MRD Positive 

R-CyBorD x 4
Transplant eligible
ECOG 0-2
GFR ≥ 30 mL/min
Adequate BM reserve

Risk and Response Adapted 
Pathways

PIs: Kwee Yong, 
Karthik Ramasamy

100 Days Post-ASCT



21st International Myeloma Society 
Annual Meeting

Terminally differentiated CD8+ T-cells enriched 
in MRD+ patients

CD8+TEMterminal, CD8+TEMRA

Late differentiated (GZM-B+CD57+, CD45RA+/–)



Isatuximab given post-ASCT increases effector T 
cells without impacting naïve subsets



Isatuximab therapy results in preferential loss of mature late 
differentiated NK cell subsets



Is the future immunotherapy?  



GMMG-HD10/DSMM-XX/MajesTEC-5 study design



Summary
• Highly effective induction regimens extending disease free and overall 

survival, but

• How do we personalize therapy for our newly diagnosed patients?

• Specific subgroups for whom outcomes can be improved

• Continue to scrutinize the benefit of ASCT

• Treating all until progression reflects an un-enlightened approach

• Have we asked our patients?

• Carry out careful translational studies alongside our clinical trials in order to 
truly advance treatment and improve outcomes



study participants and families

UCL Tumour Immunology

Sergio Quezada

James Reading

UCL Immunology

Benny Chain 
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