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Multiple Myeloma

 Multiple myeloma has the 2nd highest incidence for blood malignancies, 
affecting over 36,000 Americans annually

 More than 190,000 individuals live with multiple myeloma in the U.S.

 The disease is genomically highly heterogeneous with 1000s of mutations 
detectable at diagnosis

 Although we lack established curative treatments for the disease, modern 
combination therapies allow high rates of patients to obtain deep and durable 
treatment responses (i.e., MRD negativity)
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Goicoechea I, et al. Blood. 2021 Jan 7;137(1):49-60

MRD Negativity Predicts Outcomes, Independent of FISH Data



How to Assess MRD Status in a Myeloma Patient?

www.nccn.org 

NCCN Version 2.2026, 07/16/25

IMWG MRD criteria*:

• Flow MRD-negative

• Sequencing MRD-
negative

• Sustained MRD-negative

• Imaging plus MRD-
negative

*Requires a complete response 
(i.e., negative immunofixation on 
the serum and urine and 
disappearance of any soft tissue 
plasmacytomas and <5% plasma 
cells in bone marrow aspirates)

http://www.nccn.org/


Multi-Color Flow Cytometry MRD

Roshal M, et al. Blood Adv. 2017 May 3;1(12):728-732

European approach. The EuroFlow 8-color 2-tube 
method uses surface-only staining in 1 tube that 
consists of individually added antibodies and a 
separate tube that uses a 2-step procedure of 
surface staining followed by cytoplasmic light chain 
staining

U.S. approach. The MSKCC 10-color single-tube 
MRD method uses EuroFlow bulk lysis followed by 
surface antibody staining, which consists of a 
surface antibody cocktail of CD117, CD19, CD138, 
CD81, CD56, CD38, CD27, and CD45, followed by 
fixation and/or permeabilization and staining with 
anti-K fluorescein isothiocyanate and anti-L 
phycoerythrin antibodies

Overall concordance between the 2 tests is 98% 



clonoSEQ (NGS): FDA-Cleared MRD Myeloma Testing

Abbas A, et al. Cell and Mol Immun. 2015:176-177

JDV

Potential diversity (IgH): ~1011

 DNA is extracted from the
patient sample. PCR is 
used to amplify specific B-
or T-cell receptor 
sequences, including 
Variable, Diversity, and 
Joining gene segments

 Using NGS, dominant 
cancer associated DNA 
sequences are identified

 These sequences are 
tracked to monitor MRD 
over time; sensitivity 10-6

Identifies and quantifies specific DNA sequences associated 
with malignant B or T cells

V(D)J recombination process generates 
unique antigen receptors



NGS and Multi-Color Flow Cytometry MRD in Parallel

Ho C, et al. J Mol Diagn. 2021 Feb;23(2):181-199
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How Will MRD Testing Be Used in Multiple Myeloma?

© Ola Landgren, 2026

Accelerated 
drug

approval

MRD-
guided
therapy

• Shortened drug 
development by 5 
to 10+ years for 
individual drugs

• More new drugs will
be developed for 
treatment of earlier 
lines

• Higher speed of 
change for the field 
overall

Opportunities



FDA Initiatives to Help Multiple Myeloma Drug Development

Ola Landgren, ODAC April 12, 2024

• Implementation of Accelerated Approval pathway whereby approval may be granted 
based on intermediate endpoints reasonably likely to predict clinical benefit and can be 
measured earlier than disease progression or death

• Launching of Project FrontRunner to encourage development of treatments that may 
benefit patients in an earlier stage of their disease, rather than the usual sequential 
approach of first seeking approval for patients in the relapsed/refractory setting who have 
received numerous prior lines of therapy

• For multiple myeloma, overall response rate (ORR) has been identified as an intermediate 
endpoint reasonably likely to predict clinical benefit and the basis for accelerated approval.
However, in newly diagnosed multiple myeloma ORR is challenging to use as an endpoint



Treatment Responses in Newly Diagnosed Multiple Myeloma

Ola Landgren, ODAC April 12, 2024

Abbreviations:
VAD: vincristine, doxorubicin, 
dexamethasone
Rd: lenalidomide, dexamethasone
CyBorD: cyclophosphamide, 
bortezomib, dexamethasone
RVd: bortezomib, lenalidomide, 
dexamethasone
D-RVd: daratumumab, bortezomib, 
lenalidomide, dexamethasone
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MRD as Early Endpoint in Myeloma: To Save Many Lives!

Landgren, O & Devlin S, Blood Cancer Discovery 2025

Example in newly 
diagnosed multiple 
myeloma



Definitions of Surrogate Endpoints

Landgren, O & Devlin S, Blood Cancer Discovery 2025



Developing MRD As a Regulatory Endpoint: My Reflections…
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Development of EVIDENCE Meta-Analysis

1 Landgren O, Gormley N, Turley D, Owen RG, Rawstron A, Paiva B, Barnett D, Arroz M, Wallace P, Durie B, Yuan C, Dogan A, Stetler-
Stevenson M, Marti GE. Flow cytometry detection of minimal residual disease in multiple myeloma: Lessons learned at FDA-NCI roundtable 
symposium. Am J Hematol. 2014;89(12):1159-60

NCI-NHLBI-FDA
Interagency 
Myeloma MRD 
Initiative started

Continued FDA feedback

PIND137517 filed; 
academic leadership
partnered with 
pharma companies 
and academia

Submission of 
results and 
discussion 
with the FDA

Roundtable on 
MRD in Myeloma 
at FDA1

Launch of “Annual
MRD in Myeloma” 
meeting, incl FDA 
participation

Statistical Analysis
Plan approved by 
the FDA

Start of transfer of 
dataset from pharma
and academia 
partners

Development
of SAP in 
collaboration
with FDA

ODAC 
meeting
April 12, 
2024
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Landgren, O & Devlin S, Blood Cancer Discovery 2025



Newly Diagnosed Multiple Myeloma Studies Included in 
EVIDENCE Meta-Analysis and I2TEAMM study: 12m MRD 
negative CR at 10-5 threshold

*Included in 9m MRD 
negative CR analysis 
for I2TEAMM, and 
sensitivity analysis in 
EVIDENCE

Landgren, O & Devlin S, Blood Cancer Discovery 2025

N = 6965 N = 6325



ODAC, Silver Spring, MD. April 12, 2024



FIERCE 50 Breakthroughs Honoree 2024 Award in NYC



What Are the Implications of All This Work?

Landgren, O & Devlin S, Blood Cancer Discovery 2025



Miami Myeloma MRD Meetings: 13th Annual Meeting in 2026

 30 speakers
 100 attendees in-person
 850 attendees virtually



13th Annual Miami Myeloma MRD 2026 Meeting
 

Accelerated 
drug

approval

MRD-
guided
therapy

Florida Society of Clinical Oncology



Miami Myeloma MRD 2027

Accelerated 
drug

approval

MRD-
guided
therapy

• Expansion from myeloma only  include all hematologic 
malignancies, e.g., myeloma, CLL, lymphoma, AML, MPNs

• Also include solid tumors, e.g., bladder cancer, breast cancer, 
lung cancer, colorectal cancer

• All types of novel MRD technologies are welcome

© Ola Landgren, 2026

• Open for academia, pharma, FDA, and patients

• Plan for a 2-day meeting in Miami + virtually

Miami Heme-Onc MRD 2027
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How Will MRD Testing Be Used in Multiple Myeloma?
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Accelerated 
drug

approval

MRD-
guided
therapy

• Shortened drug 
development by 5 
to 10+ years for 
individual drugs

• More new drugs will
be developed for 
treatment of earlier 
lines

• Higher speed of 
change for the field 
overall

Opportunities
• Personalized 

clinical 
management of 
every patient, 
based on depth of 
response to therapy

• Identification of 
molecular relapse; 
will likely lead to 
earlier initiation of 
new therapy

• Patients with 
sustained MRD-
negativity may go 
off therapy 
(indefinitely?)

Opportunities



Sonneveld P et al, NEJM 2024

Phase 3 PERSEUS Study Design



Krishnan A et al. ASH 2020

Phase 3 DRAMMATIC Study Design



Derman B et al. ASCO 2024

Phase 2 MRD2STOP Study Design



Landgren O et al, ASCO 2025

Phase 2 ADVANCE Study Design



MRD Testing in Multiple Myeloma: Select Gaps

© Ola Landgren, 2026

• Urgent need for blood-based MRD tests that are sensitive, reproducible, and widely 
available

• Need to update MRD guidelines (e.g., MRD negativity in patients with VGPR, strategies
to better define focal/extramedullary disease, increased sensitivity)

• Integration of MRD and disease (and immune) profiling



PRESENTED BY:

Patterns Across the Trials: Efficacy 33

Adding a 4th drug improves the MRD negativity rate and PFS, regardless of 
age and transplant status

C. Ola Landgren, M.D., Ph.D.

IMROZ trial BENEFIT trial PERSEUS trial
Combination regimen Isa-VRd VRd Isa-VRd Isa-Rd Dara-VRd, 

transplant
VRd, 
transplant

Maintenance Isa-Rd Rd Isa-R Isa-R Dara-R R

Median age (range) 72 (60-80) 72 (55-80) 74 (71-76) 73 (71-76) 61 (32-70) 59 (31-70)

Transplant status Transplant Ineligible (TI) Transplant Ineligible (TI) Transplant Eligible (TE)

MRD negativity 10-5 rate 47%
sust >12 mo

24%
sust >12 mo

53%
at 18 mo

26%
at 18 mo

65%
at 12 mo

39%
at 12 mo

PFS 63% 
at 60 mo

45% 
at 60 mo

85% 
at 24 mo

80% 
at 24 mo

71% 
at 30 mo

56% 
at 30 mo

Why are we still talking about TE and TI patients in the modern era???

Isa = isatuximab, dara = daratumumab, V = bortezomib,  R = lenalidomide, d = dexamethasone
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