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Introduction: Multiparametric flow cytometry has become a routine tool in the diagnosis 
of B-cell lymphoproliferative disorders but due largely to phenotypic heterogeneity the 
application of this technique in WM has been limited to date. Clonal B-cell populations 
can be detected in the bone marrow and peripheral blood of many of these patients at 
presentation making flow cytometry highly applicable. The potential value of flow 
cytometry in the diagnosis of WM has been recently published, with Paiva et al reporting 
a putative WM-specific phenotype. The aim of this study was to develop this phenotype 
further and create a sensitive flow cytometric assay for the detection of WM B-cells in BM 
and PB samples. Methods: A series of 46 patients diagnosed with WM/LPL and 17 with 
IgM MGUS were evaluated. Multiparametric flow cytometry of the B-cells was performed 
on both bone marrow and peripheral blood samples using a panel of 39 markers. A 
minimum of 50,000 cells were acquired and analysed using a BD FACSCanto II with 
FACSDiva software. Median fluorescence intensities were recorded for the neoplastic B-
cell population. ASO-PCR for the L265P mutation of MYD88 was also performed. Results: 
Comparison of WM B-cells with normal BM and PB B-cells confirmed the previously 
published CD22 (+dim) CD25+ CD27+ IgM+ phenotype but also identified significant 
differences in the expression of other antigens. CD24, CD79b and CD95 all showed 
increased expression as compared to normal mature B-cells and expression of HLA-DR 
and CD305 was lower in WM B-cells. Incorporation of MYD88 mutation status into the 
analysis revealed phenotypic differences in the WM B-cells from MYD88 mutated cases 
compared to those that were wild type. Antigens central to the WM-phenotype, such as 
CD22 and CD27 showed increased expression in wild-type compared to mutated cases. 
CD79b showed weaker expression in wild type cases compared to those with the L265P. 
Examination of a cohort consisting entirely of MYD88 mutated cases showed that here 
too there was phenotypic heterogeneity, with two groups evident showing differential 
expression of antigens such as CD24, IgM, CD49d, CD38 and CD95. By utilising these 
phenotypic characteristics we have been able to develop a robust multiparameter flow 
assay and can demonstrate aberrant B-cell populations in IgM MGUS and circulating 
clonal cells in patients with symptomatic WM. Furthermore we are currently using the 
assay to evaluate post-treatment BM and PB samples in the on-going UK R2W trial.   
Conclusions: These results confirm that flow cytometric immunophenotyping is a 
powerful tool in the assessment of WM bone marrow and peripheral blood samples. The 
phenotypic differences detailed here have allowed interrogation of samples from a range 
of clinical scenarios, including presenting WM and IgM MGUS cases and WM samples in 
the post treatment setting. As therapeutic regimens continue to improve minimal 
residual disease monitoring will become increasingly important and robust assays will be 
critical to the successful management of patients. 
 


