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Background: Assaying for minimal residual disease (MRD) in the peripheral blood (PB) of patients with multiple myeloma (MM)
could solve issues of patchy and extramedullary disease leading to false-negativeMRD tests based on bonemarrow (BM) only
assessments. However, PB testing is challenging due to limited circulating myeloma cells and/or paraprotein. Further, early
PB assessments for MRD by paraprotein are unreliable due to the extended half-lives of immunoglobulins. In this analysis,
we investigated the concordance and prognostic signi�cance of early MRD status after 4 cycles of treatment with Elo-KRd by
next generation sequencing (NGS) in both the BM and PB and by International Myeloma Working Group (IMWG) response
criteria.
Methods: All patients received 12 cycles of Elo-KRd in 28-day cycles without intent for stem cell transplant: Elo per standard
dosing; K 56/70 mg/m 2 (highest tolerated) days 1, 8 and 15 (20 mg/m 2 on day 1 of cycle 1) ; R 25 mg days 1-21; and dexam-
ethasone 40 mg days 1, 8, 15, 22. An MRD-adapted design was used to determine the duration of car�lzomib as previously
reported (Derman et al. JAMA Oncology 2022). MRD by NGS in BM (sensitivity threshold 10 -6,clonoSEQ, Adaptive Biotech-
nologies) was performed at multiple timepoints per protocol. PB mononuclear cells were evaluated for MRD using the same
assay; any quanti�able signal was considered positive in PB. Conventional response was assessed per IMWG response crite-
ria. Paired IMWG response and MRD status in the PB and BM were assessed for concordance and prognostic signi�cance at
the end of cycle 4 (C4). The Kaplan-Meier method was used to assess progression free survival (PFS) based on a landmark
assessment at C4.
Results:
A total of 46 patients initiated treatment with Elo-KRd; patient baseline characteristics were reported previously (Derman et
al. JAMA Oncology 2022). With a median follow-up of 39 months, estimated 4-year PFS was 75%.
Of the 42 patients in response at C4, 39 (93%) achieved >VGPR, and 13 (31%) reached >CR. When strati�ed by >CR vs <CR
at C4, there was no difference in PFS (HR 1.4, 95% CI 0.3-6.9, p=0.7).
BMMRD status at C4 was available for 34 patients: 11 (32%) patients were BMMRD(-)and 23 (68%) were MRD(+). Matched PB
MRD samples at C4 were available for 31 patients; 22 (69%) patients were PB MRD(-) using the best available threshold based
on sample input (16 at 10 -6, 6 at 10 -5). Of the 9 (31%) patients with PB MRD(+), 6 (67%) had at least one high-risk cytogenetic
abnormality (del17p in n=4, +1q in n=2, t(4;14) in n=1). Extramedullary disease relapse was a manifestation of progression in
4 (44%) patients.
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BM MRD(-) at C4 was associated with superior PFS (HR not estimable, p=0.04; Figure 1A). No patient with MRD(-) BM after
C4 had disease progression. PB MRD(+) at C4 was also associated with inferior PFS (HR 21, 95% CI 2.3-184, p=0.002; Figure
1B).
In comparing BM and PB MRD status, 8/9 (89%) patients with PB MRD(+) at C4 had BM MRD(+), and 14/22 (61%) patients
with BM MRD(+) at C4 had PB MRD(-). 3/9 (33%) patients with PB MRD(+) at C4 were in >CR; 16/22 (73%) patients with PB
MRD(-) at C4 were in a PR/VGPR. With progression serving as the reference standard, PB MRD(+) carried a sensitivity of 71%,
a speci�city of 83%, a positive predictive value of 56%, and a negative predictive value of 91%.
There were 19 matched BM MRD(+)/PB MRD(+) samples across all timepoints; Pearson’s correlation coef�cient of detected
cells per million between BM and PB MRD was r=0.93. BM MRD detected aberrant cells at higher concentrations, with a
median log difference of 1.38 compared to PB MRD (range 0.07-3).
Conclusions: MRD by NGS in the PB was less sensitive compared to the same assessment in the BM by 1-2 logs; however, PB
MRD status following 4 cycles of induction therapy was strongly prognostic given its association with PFS. PBMRD status early
in treatment may represent a leading indicator of early response and/or a marker of high-risk disease features, and validation
of these �ndings may help to eventually guide intensi�cation of therapy.
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