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Debate: Moving Away from Upfront Auto-SCT
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HDM-ASCT

• Sulfur mustard chemical warfare used in WWI
• Physicians observe that exposure caused leukopenia and bone 

marrow and lymphoid suppression

• Scientists asked whether mustard compounds could kill malignant 
lymphoid cells; Nitrogen mustard proved systemic chemotherapy 
could work but drugs were highly reactive and nonspecific

• Bergel & Stock asked how to get the mustard warhead into cancer 
cells more selectively

L-PHENYLALANINE
Amino-acid scaffold +NITROGEN MUSTARD

Cytotoxic “warhead” =
MELPHALAN

L-phenylalanine mustard
An early precursor of

“targeted” chemotherapy

• Multiple myeloma became the defining clinical application and 
becomes a standard regimen for decades and helped move 
myeloma from largely untreatable to a chronically treated malignancy

• Melphalan doses are intensified



From war to bedside, marrow toxicity becomes a key feature: 
High-dose Melphalan with stem cell rescue (HDM-ASCT)

Stem-cell rescue allows melphalan dose intensity to be pushed higher

COLLECT

CD34+ cells

MELPHALAN

high dose

MYELOABLATION

tumor + marrow

REINFUSE

stem cells

RECOVER

hematopoiesis

~200 mg/m² IV

This transformed melphalan from a conventional oral alkylator into 
the conditioning backbone of autologous transplantation in 

myeloma.
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A molecule conceived in 1953 remains central to myeloma 
transplantation more than seven decades later.



The debate has changed
The question is no longer whether ASCT works — it is whether every patient with NDMM still needs it 
upfront.

What ASCT still does
Prolongs PFS in NDMM

DETERMINATION: median PFS 67.5 vs 
46.2 months with RVd-era therapy.

What it has not shown
No overall-survival advantage in 
DETERMINATION.

5-year OS: 80.7% with ASCT vs 79.2% 
without.

More grade ≥3 toxicity: 94.2% vs 
78.2%.

What is different now
Dara-based quadruplets produce far 
deeper responses before transplant.

MRD at 10⁻⁶ can identify exceptionally 
deep responders.

CAR-T and bispecifics provide potent 
immune-based salvage options.



Melphalan has a biological price
A PFS gain is not free: high-dose alkylator exposure creates acute toxicity and long-term genotoxic 
risk.

Acute burden
Myeloablation → cytopenias, transfusions and infection risk.

Mucositis, GI toxicity, fatigue and weeks of functional 
disruption.

DETERMINATION: grade ≥3 adverse events were more 
frequent with ASCT.

Genotoxicity
Melphalan is a DNA-crosslinking alkylator.

Therapy-related MDS/AML is a recognized late complication after 
high-dose melphalan.

The relevant question in a patient with decades of expected survival: 
how much irreversible DNA damage is necessary?

The 
Practical
� We accept 

this toxicity 
when the 
incremental 
benefit is 
large.

� But modern 
induction is 
shrinking the 
incremental 
disease 
burden left 
for 
melphalan to 
eradicate.

� As benefit 
narrows, 
long-term 
toxicity 
matters 
more — not 
less.

Richardson, ASCO 
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The cost is more than the transplant bill
ASCT consumes patient time, caregiver time and specialized infrastructure — opportunity costs rarely appear on Kaplan–Meier 
curves



Evolution of Myeloma Therapies: From Melphalan to 
Bispecifics



We are using a 1990s solution after a 2020s induction
Modern induction has moved much closer to the depth once uniquely provided by high-dose 
melphalan.

Then VAD / early triplets ASCT maintenance

Now Dara-VRd / potent 
quadruplets MRD-guided decision risk-adapted therapy



Quadruplet efficacy in 
2026



Quadruplet efficacy in 
2026

MRD
–

MRD
+

Facon et al., NEJM 2024; Sonneveld et al., NEJM 2024; Usmani et al., NatMed 2025; Gay al., 
ASH 2025

IMROZ: VRd +/-Isa, TI-NDMM PERSEUS: VRd +/-Dara, TE-NDMM

Progression-F
ree Survival

Primary Endpoint: 
MRD-negativity

CEPHEUS: VRd +/- Dara, TI-NDMM
IsKia: KRd +/- isa, TE-NDMM



MRD creates an off-ramp from automatic transplant
A biologic endpoint can replace the binary label of “transplant 
eligible.”

~6 cycles modern quadruplet

MRD negative
What additional value does melphalan 
add after disease is already below 
10⁻⁵–10⁻⁶?
Consolidate without ASCT, monitor MRD, 
preserve collected stem cells.

MRD positive
Residual disease identifies the patient 
who may actually need intensification.
ASCT and/or next-generation immune 
therapy can be deployed selectively.

This is not “never transplant.” It is: collect now, transplant only if biology says it is 
needed



MIDAS: MRD-guided challenge to automatic –by default– 
ASCTAfter 6 cycles of Isa-KRd, consolidation was assigned by MRD status — asking whether ASCT adds depth after modern quads

Primary endpoint
Pre-maintenance MRD− at 10⁻⁶

HR:MR
D-

HR:MR
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d
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MRD-negative cohort: ASCT did not 
deepen MRD
Pre-maintenance MRD− at 10⁻⁶: 86% with ASCT vs 84% with 
continued Isa-KRd.
No significant difference: adjusted RR 1.02; P=0.64.

MRD-positive cohort: tandem ASCT did not 
outperform single ASCT + Isa-KRd
Pre-maintenance MRD− at 10⁻⁶: 32% with tandem ASCT vs 40% 
with single ASCT + Isa-KRd.
No significant difference: adjusted RR 0.82; P=0.31.

Perrot et al., NEJM 2025; ASCO 2025 abstract 7500. Follow-up remains short; PFS/OS are 
immature.

After 
Induction

Pre- 
Maintenance



With unprecedented MRD negativity rates with quads why 
should all patients be automatically transplanted?

My colleagues may say….
� “Randomized trials consistently show longer PFS 

with upfront ASCT.”
� “We have not yet proven non-inferiority of 

omission after modern quadruplets.”
� “Delayed transplant is not guaranteed to 

reproduce upfront benefit.”

I would say….
� Correct — ASCT is effective. The debate is necessity, not 

efficacy.
� Early trials used less effective induction than today’s 

Dara-based quads.
� No OS advantage emerged in DETERMINATION.
� Modern MRD lets us identify patients most likely to have 

little incremental benefit.
� Preserving stem cells keeps ASCT as a later option 

rather than exposing every patient upfront.



The therapeutic chessboard has changed
Deferring ASCT no longer means saving the only powerful rescue maneuver for 
later.

Front line today
Dara/Isa-based quadruplets

Deep MRD responses

At biochemical / 
clinical relapse
Multiple mechanistic classes

ASCT remains available if 
collected

T-cell redirection
CAR-T

Bispecific antibodies

What changed
The penalty for deferring ASCT is fundamentally 
different than it was 20 years ago
CAR-T and bispecific antibodies have transformed 
relapsed myeloma and are moving earlier
2026 ASCO/NCCN guidance explicitly treat 
T-cell–redirecting therapies as major relapse 
options; sequencing is now an active clinical 
question

What we Don’t know yet
We do not yet have phase 3 evidence that frontline 
CAR-T/bispecific therapy can universally replace 
ASCT
Use of immunotherapy is another viable option, but 
yet to be determined if gold standard



IMMUNOPLANT Study: immuno-consolidation as a transplant-sparing 
concept
University of Miami, Investigator-Sponsored StudyA single-arm phase 2 study uses residual MRD after induction as the trigger for BCMA×CD3 bispecific 
consolidation.

After standard induction
(IMiD/PI/anti-CD38 triplet/quad)

VGPR or better
but MRD+

Linvoseltamab 
Immunoconsolidation

(4-6 Cycles)
Fixed-duration

BCMA×CD3 bispecific

Objective MRD 
conversion

(10-6)
Goal: MRD−
without ASCT

Maintenance 
(SoC per physician)
Lenalidomide-based

maintenance

Interim findings
25 enrolled at data cutoff; median follow-up 3.9 months.

Caveat: preliminary, single-arm and short 
follow-up — hypothesis-generating––

Sources: IMMUNOPLANT trial NCT06376526; ASH 2025 
Kazandjian

2nd Objective
Sustained MRD negativity 

At 6, 12, 24 months

Overall Linvoseltamab Response by 6 Cycles
BM MRD negativity, n/N (%)
NGS <10-6 MRDneg: 18/18 (100; 95%CI: 81.5-100%)

Flow <10-5 MRDneg: 19/19 (100; 95%CI: 82.4-100%)

6-Month Post Linvo BMBx, N=10
BM MRD negativity, n (%)
NGS ≤10-6 MRDneg: 10 (100; 95%CI: 69.2-100%)

Flow ≤10-5 MRDneg: 10 (100; (95%CI: 69.15-100%)



Summary: 
ASCT is just another tool in the treatment armamentarium toolbox

It is a tool — not an automatic –by default– 
destination.

• The question should no longer be whether a patient is fit enough to receive 
melphalan 200 mg/m², but whether the patient’s disease still requires it

1  Better induction
Quadruplets achieve unprecedented 
depth before transplant.

2  Better measurement
MRD tells us who has residual disease — 
and who may not need more cytotoxic 
therapy.

3  Better salvage
CAR-T and bispecific antibodies change 
the consequences of deferring ASCT.

Collect stem cells. Preserve the option. Stop treating transplant eligibility as a treatment 
indication.

+ +



Conclusions

• The historic triumph of melphalan was that more cytoreduction matters
• The modern challenge is knowing when enough cytoreduction is enough

Induce deeply
Use the best modern quadruplet.

Measure deeply
Use MRD to quantify what remains.

Escalate selectively
Reserve melphalan/ASCT for biology that 
still needs it.

The future is not “no transplant” 
The future is no unnecessary transplant
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