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à 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

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

à 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

Dimopoulos MA et al. Ann Oncol 2021

J Clin Oncol 2019; 37:1228-1263

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

Key endpoints

ü Maximize the rate and depth of response, beyond the level of detectable MRD

ü Sustain MRD negativity and prevent or delay clinical relapse

ü Increase PFS and OS, possibly offering a chance of cure to a fraction of patients



ASCT vs. non-transplant strategies



INTENSIFICATION phase: ASCT (btz-based triplets induction) 

Upfront high-dose melphalan with ASCT is still the standard of care 
for fit patients with NDMM, even in the novel agent era

IFM 2009 phase 3 study

Median PFS: 50 vs 36 mos                      
HR 0.65 (95% CI, 0.53-0.80)

ResponsePFS

EMN02/HO95 phase 3 study

Attal M, et al. NEJM 2017; 376: 1311-1320

Cavo et al. Lancet Haematol 2020;7: e456-68
Cavo et al. ASH meeting 2020

Median PFS: 56.7 vs 41.9 mos

PFS OS



FORTE phase 2 study

Progression Free Survival

MRD rates
MFC 10-5

Median FUP 45 mos

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

Gay et al. ASH meeting 2020

INTENSIFICATION phase: ASCT (2nd generation PI-based triplets induction)



ASCT vs. non-transplant strategies: PFS results



ASCT vs. non-transplant strategies: OS results

ü Control arm with new drugs
ü Long term follow up
ü delayed transplant



Overall effect of MRD status on PFS and OS



ASCT vs. non-transplant strategies: MRD negativity benefits



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

ACUTE
TOXICITY

LATE 
TOXICITY



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



Feasible but not in all patients

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



Is there still a role for delayed ASCT?



Second ASCT (tandem) as consolidation therapy: more is 
always better? BMT CTN 0702 ph.2 trial (STaMINA)

Stadtmauer EA, JCO 2019;37:589-597 - Hari P, ASCO 2020 oral presentation

Cavo M, IMWG 2019

PFS

OS

EMN02 STAMINA

Newly diagnosed (%) 100 85

Induction regimen (%) VCD (100) VCD (14) / VRD (55)

Length of induction therapy (months) 2-3 2-14

Failure to receive double ASCT (%) 19.8 32

Consolidation therapy (%) Yes (50) NO (100)

Maintenance therapy Len (10 mg) Len (10-15) mg

PFS at 36-38 mos (%)
- All patients
- High-risk patients*

73.6
64.9

56.5
42.2



Second ASCT (tandem) as consolidation therapy: more 
is always better?

EMN02/HO95 phase 3 study

Cavo et al. Lancet Haematol 2020;7:e456–68

A tandem ASCT is recommended for patients with genetically defined high-risk disease

PFS and OS benefit for ASCT/ASCT



MAINTENANCE: Lenalidomide post ASCT

7-year OS rate 
62% vs 50% 
(p .001)

OS

Maintenance with lenalidomide is considered the standard of care for all MM patients post-ASCT 
(EMA-approved until PD)

McCarthy, et al. JCO 2017;35:3279-89

Jackson et al. Lancet Oncol 2019;20:57-73

Meta-analysis

Myeloma XI trial



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

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

MAINTENANCE: other options

FORTE ph 2 trial: carfilzomib plus lenalidomide

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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