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IHC, immunohistochemistry; LLoD, 
lower limit of detection; LLoQ, lower 
limit of quantification. 



Proteomic technologies for protein profiling







Intact protein method 





Workflow diagram of the MALDI-TOF MS method for the screening test of M- protein in serum 







Clonotypic peptide method 





Advantages and disadvantages of methodologies approved by the IMWG*



Advantages and disadvantages of methodologies approved by the IMWG*









(A) A 0.086 g/L IgA k paraprotein that was detectable in the presentation sample of a patient with NSMM (immunofixation negative, IgG 
7.31 g/L, IgA 4.1 g/L, IgM 0.8 g/L, serum free k 79.4 mg/L, serum free l 22.7 mg/L, sFLCr 3.50) at m/z 11 670 and monoclonal k FLC were 
detectable at m/z 11 669 for the doubly charged light chains, respectively. At day1100 after ASCT, the sFLCr had normalized (serum free k 
22.7 mg/L, serum free l 14.12 mg/L, sFLCr 1.60) but MS detected residual monoclonal k FLC with the same m/z as detected in the 
baseline sample 



(B) A 0.14 g/L IgG l monoclonal protein detectable by MS at m/z 11 432 for the doubly charged light chain in 
the presentation sample from a patient with NSMM (immunofixation negative, IgG 5.40 g/L, IgA 0.5 g/L, IgM 
0.39 g/L, serum free k 5.46 mg/L, serum free l 6.08 mg/L, sFLCr 0.90). At day1100 after ASCT oligoclonal peaks 
are present in the IgG and l spectra but no residual monoclonal protein is detectable at m/z 11 432. 



A SPEP, SIFE, HRMS, and sFLC results for subject 122. B HRMS profiles for subject 122 showing detectable monoclonal light chain peak at 22,470.6 ± 1.5 Da in all the time points. The additional peaks in 
25,000 mass region represent glycosylated heavy chains at 1⁄2 mass based on the difference between the adjacent peaks, which is 81 Da or 1⁄2 mass of hexose residue (162 Da). 



Dynamic monitoring profiles in the IFM 2009 cohort. Open symbols indicate the analyte could not be detected. Orange triangles show SPEP data for the M-protein; blue dots show MS-MRD data. The yellow area 
indicates the period of maintenance treatment, with NGS- MRD assessments at the start and end. A positive NGS-MRD result is shown as a red plus; a negative NGS-MRD result as a green X. The blue arrow shows 
early evidence of progression based on MS-MRD data; the orange arrow shows where progression was seen in the data from the IFM 2009 study. A Patients with early progression during maintenance treatment. 
Patient 020001, IgA-kappa M-protein. B Patients with progression within one year after end of maintenance treatment. Patient 052003, IgA-kappa M-protein. C Patients with progression more than one year after 
end of maintenance treatment. Patient 044012, IgG-kappa M-protein. D Patients with no progression observed, this particular patient reached MS-MRD negativity after 1400 days of follow-up. Patient 025007, 
IgG-kappa M-protein. 

















Comparison between EXENT&FLC-MS and IFE results. 
(A) M-protein(s) isotyping at baseline. (B) Detection of 
the M-protein post-induction, post-ASCT, and at the 
end of consolidation. 



PFS after induction, post-ASCT, and at the end of consolidation. 
(A) IFE status. (B) EXENT&FLC-MS status. 



PFS after induction, post-ASCT, and at the end of consolidation. (C) combined IFE and EXENT&FLC-MS status. HR, hazard ratio. 



















































































Conclusions (part 1) 

1. Intact protein MS methods and clonotypic peptide MS methods have been developed 
that show promise for high-throughput M-protein detection and MRD measurements. 

2. These MS-based methods to measure M-proteins are applied on peripheral blood, 
which makes serial sampling possible to guide optimal personalized treatment. 

3. They form an attractive alternative to the bone marrow–based methods currently 
applied for MRD detection  

BUT…..



Questions

1. Does the M-protein add value to MRD assessment especially compared to the 
recommended next-generation bone marrow assays or to new serum-based markers like 
cell-free DNA and circulating tumor cells? 

2. Is one mass spectrometry assay better than the other, or does each offer value in a 
specific setting? 

3. Can these research methods be adapted for more routine use in the clinical lab? 

4. What about plasmocytoma?



Conclusions (part 2)

1. In the future, MS will not replace existing MRD tests in bone marrow but will have 
clinical value as a companion method, especially for monitoring of MRD in blood. 

2. This approach is in line with the recent IMWG recommendation that the development 
of blood-based MRD monitoring should be the ultimate goal, as it would allow for serial 
sampling without the trauma of repeated bone marrow aspirations and ensures 
assessment of extramedullary disease, which is not evaluated by bone marrow biopsy. 
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