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Presentation Overview

1

– Use of flow cytometry during early phase 1 studies
– Aim of the study: Determination of BCMA level on plasma cells
– Assay set up
– Challenges

– Gating/Rare Cell Population
– Rare Matrix
– Stability

– Learnings



Use of flow cytometry during early phase 1 studies
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A powerful analytical tool for single-
cell analysis with a growing 
importance for the illustration of drug 
efficacy and as support of dose 
optimization in early phase clinical 
studies. 



Determination of BCMA level on plasma cells
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– SpringWorks Therapeutics
– Assess the expression level 

of B Cell-Maturation Antigen 
(BCMA) on the surface of 
immune cells in peripheral 
blood (PB) and bone marrow 
(BM)



Assay Set Up
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Schematic overview of the assay and 
proposed gating based on the literature 
(JL Halliley et al. 2015)

Quantify the expression level of BCMA:
– Cell markers:  CD19, CD14, CD3, CD56, 

CD138, CD38, BCMA

The level of BCMA on plasma cells will be 
assessed by calculating the level of 
fluorescence compared to isotype control 



Gating Strategy 
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Bone Marrow gating 



Gating Strategy
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From CD19 + In whole blood

From CD19 - In bone marrow



Rare Cell Population: Volume Required
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1 mL of blood and 0.5 mL of bone marrow must be used to obtain sufficient 
number of plasma cells

1 2 3 4 5
PCs 3497 286 2333 662 472
BCMA 3495 255 2325 652 449
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Rare cell population: PBMC isolation
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Enlarge number of cells by isolating 
PBMCs:
– 5 million PBMC were isolated 

from the 5 mL of blood in both 
tubes

No significant increase in the 
number of cells of interest. 
Therefore, we will use whole blood 
instead of PBMCs

PBMC

Whole Blood



Sensitivity

#events Plasma 
cells (CD19+)

BCMA+ 
PC(CD19+) 

CV%
202 6.1
117 4.0
55 9.0
24 21.9
10 31.1
6 15.6
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We obtained good precision even when considering very low number of plasma 
cells acquired. 

In general above 50 plasma cells we observed good precision/sensitivity for this 
assay.



Rare Matrix: Bone Marrow
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– Use of commercial bone marrow: 
– Availability limited
– Delay in delivery (matrix not fresh anymore)

– Clinic trial performed in our clinic nearby
– Samples from clinical trial used for validation

In case of rare matrix, specific solutions are to be considered



Matrix Stability (1)
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Stability of whole blood assessed in K3EDTA and 
CytoChex: 
– Similar number of plasma cells were detected in both 

CytoChex and K3EDTA tubes after 24 hours
– BCMA level was higher in K3EDTA tubes
– Lower fluorescence of the BCMA+ plasma cells was 

detected in CytoChex. 

BCMA signal was more stable in K3EDTA tube
K3EDTA

CytoChex



Matrix Stability (2)
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Whole blood stability: 4, 24 and 48 hours (RT and 4°C)

Bone marrow stability: 4 and 24 hours (RT and 4°C)

BCMA level was decreased upon storage

Matrix Stability of 
Matrix

Blood 4 hrs at RT

Bonemarrow 4 hrs at RT



Learnings and challenges
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– Accessibility of bone marrow samples

– Gating is essential when you look at small/rare populations: 
– Gating training - meeting to discuss gating (every analyst trained on gating)
– Gating templates

– Working with unstable cell-membrane marker:
– Groningen – Assen is a good distance to provide early phase 1 studies as 

transport is minimal 

Conclusion: the method is performing well for the phase 1 bioanalysis study



Thank you 
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– SpringWorks Therapeutics Team 
– ICON Bioanalytical Laboratory Assen – Flow Cytometry Team
– ICON Clinic in Groningen 

Funding for the method development research activities presented 
herein was provided to ICON Clinical Research Ltd. by SpringWorks
Therapeutics, Inc.


