
S184
MEASURABLE RESIDUAL DISEASE (MRD) EVALUATION DURING IXAZOMIB (IXA)
MAINTENANCE IN NEWLY DIAGNOSED MULTIPLE MYELOMA (NDMM): A LARGE
ANALYSIS OF 1280 PATIENTS (PTS) ENROLLED IN TOURMALINE-MM3 AND -MM4

Topic: 14. Myeloma and other monoclonal gammopathies - Clinical

Keywords: Maintenance  Minimal residual disease (MRD)  Multiple myeloma  Proteasome inhibitor

Bruno Paiva1, Irene Manrique Sáenz de Tejada1, Meletios A. Dimopoulos2, Francesca Gay3, Chang-Ki Min4, Sonja
Zweegman5, Ivan Špička6, Raphael Teipel7, María-Victoria Mateos8, Nicola Giuliani9, Michele Cavo10, Christine
Rojas Hopkins11, Weijun Fu12, Kaveri Suryanarayan13, Alexander Vorog13, Cong Li13, Bingxia Wang13, Richard
Labotka13, Ajeeta B. Dash13

1 Clinica Universidad de Navarra, Centro de Investigación Médica Aplicada (CIMA), Instituto de Investigación
Sanitaria de Navarra (IDISNA), Pamplona, Spain
2 Hematology & Medical Oncology, Department of Clinical Therapeutics, National and Kapodistrian University of
Athens, School of Medicine, Athens, Greece
3 Department of Oncology and Hematology, Azienda Ospedaliero-Universitaria City of Health and Science of Turin,
Turin, Italy
4 Department of Internal Medicine, Seoul St. Mary's Hospital, The Catholic University of Korea, Seoul, Korea,
Republic Of
5 Department of Hematology, Amsterdam University Medical Center, VU University Amsterdam, Cancer Center
Amsterdam, Amsterdam, Netherlands
6 Department of Hematology, Charles University, Prague, Czech Republic
7 Medizinische Klinik und Poliklinik I, Universitätsklinikum TU Dresden, Dresden, Germany
8 University Hospital of Salamanca, CIC, IBMCC, Salamanca, Spain
9 Myeloma Unit, Department of Clinical and Experimental Medicine, University of Parma, and Ematologia e CTMO,
Azienda Ospedaliero-Universitaria di Parma, Parma, Italy
10 Seràgnoli Institute of Hematology, Bologna University School of Medicine, Bologna, Italy
11 Clínica Bupa Reñaca, Universidad de Valparaíso, Universidad de Chile, Viña del Mar, Valparaíso, Chile
12 Hematology Department, Shanghai Changzheng Hospital, Shanghai, China
13 Millennium Pharmaceuticals, Inc., a wholly owned subsidiary of Takeda Pharmaceutical Company Limited,
Cambridge, MA, United States

Background: MRD status is the most powerful prognostic factor in NDMM and sustained MRD negativity is a
surrogate for prolonged survival. Interest is growing for using MRD to guide treatment intensity and duration,
particularly during maintenance. Paradoxically, MRD data in this setting is scarce and knowledge of the volatility of
MRD status throughout treatment is limited.

Aims: To present a pooled analysis of the Phase 3 TOURMALINE-MM3 and -MM4 trials, the largest maintenance
dataset ever reported, to evaluate the impact of evolving MRD kinetics on progression-free survival (PFS) in NDMM
pts receiving ixa or placebo (pbo) maintenance.

Methods: Pts with ≥partial response (PR) following proteasome inhibitor and/or immunomodulatory drug
induction plus a single transplant (MM3) or 6–12 months (mos) of standard-of-care induction therapy (MM4) were
randomized (3:2) to oral ixa 3 mg (increased to 4 mg if tolerated after 4 cycles) or pbo in 28-day cycles for up to 2
years (or 26 cycles). PFS from randomization was the primary endpoint; correlation of MRD status with outcomes
was a prespecified secondary endpoint in both trials. 2077 bone marrow aspirates were collected from all pts in
complete response (CR; MM3 & MM4) or very good PR (MM3 only) at screening, cycle 13, and cycle 26/end of
treatment, and at time of new suspected CR (MM3 & MM4). MRD status was determined using a validated 8-color
flow cytometry approach standardized across three geographic regions (38 countries); median limit of detection
was 7.4x10-6. Pts with

Results: At screening, MRD status was available for 1280 pts: 262 were MRD− (ixa n=161/767 [21%]; pbo



n=101/513 [20%]) and 1018 MRD+ (ixa n=606 [79%]; pbo n=412 [80%]). In pts who were MRD+ at study entry,
there was significant PFS benefit for ixa vs pbo (median 18.8 vs 11.6 mos, hazard ratio [HR] 0.65, 95% CI 0.55–0.76,
p<.001). 10% of pts showed sustained MRD negativity, 5% converted from MRD+ to MRD−, 10% from MRD− to
MRD+ and 75% had persistent MRD. Median PFS (mPFS) was not reached in pts with sustained MRD negativity
(Figure; ixa vs pbo HR 0.89, p=.815). mPFS was also not reached in pts converting from MRD+ to MRD− during
treatment; there was significant benefit with ixa vs pbo (HR 0.14, p=.007). By comparison, mPFS was inferior in pts
converting from MRD− to MRD+ (23.1 mos) and dismal in pts with persistent MRD (14.1 mos); mPFS with ixa vs pbo
was 23.2 vs 19.3 mos (HR 0.81, p=.411) and 17.5 vs 11.1 mos (HR 0.68, p<.001) in these groups, respectively. Other
disease characteristics had no prognostic value once pts were stratified into these four MRD kinetics subgroups.
Overall, failure to achieve/sustain MRD− status post-screening resulted in a >8-fold increased risk of progression
and/or death (HR 8.20, 95% CI 5.49–12.2, p<.001).

Image: 

Summary/Conclusion: This large dataset demonstrated that the prognostic value of MRD status at the start of
maintenance can be enhanced by measuring MRD kinetics during treatment. Our results support the achievement
and sustainability of MRD negativity as a treatment endpoint in the maintenance setting and showed poor
outcomes in MRD− pts converting to MRD+, underscoring the value of serial MRD assessments to anticipate
relapse and guide treatment decisions. Accordingly, ixa showed significant PFS benefit vs pbo in pts who were
MRD+ at study entry and pts with persistent MRD.
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