
INTRODUCTION
   ��Measurement of sBCMA in MM patient plasma
� �B cell maturation antigen (BCMA) contributes to Multiple Myeloma (MM) pathophysiology
� �BMCA is targeted by various immunotherapies* including CAR T-cells and  

antibody-drug-conjugates
� �Soluble BCMA (sBCMA) is a promising biomarker for disease prognosis and monitoring and 

measurements are largely performed using research use only (RUO) commercial ELISA kits

   ��ELISA assays for sBCMA measurement may be problematic due to binding of natural ligands 
and/or therapeutic drug

   ��Potential ELISA limitations may be circumvented by use of mass spectrometry-based assays 
for precise accurate total sBCMA measurement

* Also under development: Next gen CAR-T, bispecific T-cell engagers, bispecific molecules, and bi-/tri-specific antibodies

GOALS / OBJECTIVES

   ��To address the need for bioanalytically validated methods for reliable sBCMA measurement 
in clinical samples

   ��To develop and evaluate suitability of different MRM-based approaches to sBCMA  
quantitation in clinical plasma samples

METHODS

SAMPLES

External Curve (n=1):
Surrogate matrix (rat plasma) 
+ sBCMA recombinant protein

+ SIL peptide  (fixed)
STD1 to STD8

QC Samples (n=2):
Authentic matrix (human plasma) 

+ sBCMA recombinant protein
+ SIL peptide  (fixed)

QC0 endo
QC2 mid
QC3 high

STD0 (n=2): Surrogate matrix (rat plasma) 
+ SIL peptide (fixed)

Blanks (n=2): Rat plasma

PROCESSING WORKFLOW
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QUANTITATIVE DATA ANALYSIS
[A] Conventional External Curve

U.S. Food and Drug Administration Bioanalytical  
Method Validation. Guidance for Industry 
(2018)

	 External calibration curve

   	 Unknown sample

[B] �Multiple Isotopologue Reaction Monitoring  
In-Sample Calibration Curve (MIRM-ISCC)

Anal. Chem. 2019, 91, 3, 2536-2543
https://doi.org/10.1021/acs.analchem.8b05656

	� Internal curve based on 
the natural abundance 
distribution of the SIL 
peptide isotopologues

   	 Unknown sample

[C] Absolute Quantitation (AQUA)

PNAS June 10, 2003 100 (12) 6940-6945; 
https://doi.org/10.1073/pnas.0832254100 

   	 Single calibration point

   	 Unknown sample

RESULTS

PRECISION AND ACCURACY

� �Similar precision and accuracy between calibration curve and MIRM approach

� �AQUA approach provided worse accuracy at QC3

CALIBRATION CURVES

Conventional External Curve
Evaluated range: 1 to 1000 ng/mL

y = 8130.9x - 19127
R² = 0.9903
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In-Sample Calibration Curve
Analytical range: 1 to 500* ng/mL

y = 0.0028x + 0.0143
R² = 0.9938
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� �ULOQ = �SIL peptide standard spiking level, based on the monoisotopic peak (M). 
This concentration was set at 503 ng/mL to limit the contribution  
of the unlabeled standard to the light signal.

� �LLOQ = Lowest abundant isotope (M+6) that could be quantified precisely and accurately.

CONCLUSION
   ��We developed high-throughput mass spectrometry MRM platforms for quantitation of 

sBCMA in human plasma with ~3 day turnaround time

   ��We evaluated different approaches to quantitative data analysis and obtained comparable 
results for external calibration curve, ISCC-MIRM and AQUA

   ��These assays may be bioanalytically validated and deployed for clinical studies using the 
quantitation approach appropriate to the program stage and intended use of the data
� �AQUA is appropriate for exploratory studies and allows for a high degree of multiplexing  

with other targets.
� �MIRM-ISCC shows promise for low-throughput clinical sample analysis under CAP/CLIA, 

where use of external curves and QC samples may be impractical.
� �A ‘PK-like’ approach should be used to fully assess assay robustness, if the biomarker  

is to be used as a PD marker.
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