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Neoplastic B-cells in Waldenstroms macroglobulinaemia (WM) have a specific 
phenotype CD22 (+dim) CD25+ CD27+ IgM+ CD305-/+(wk) that we and others have 
previously used to facilitate diagnosis and monitoring. In an era of novel therapeutics 
and deeper responses to therapy, minimal residual disease (MRD) is likely to 
become a better predictor of outcome than morphological and M-protein 
assessments. Studies in myeloma and CLL have also shown that the quantity of 
MRD detected is more prognostically significant than a threshold assessment. We 
have further developed this disease-specific assay to provide a sensitive approach to 
the quantification of residual disease. 
 
Aim: To apply a WM-specific flow cytometric assay to the investigation of both pre- 
and post-treatment samples from patients with WM and IgM MGUS. 
Method: A series of 75 paired BM and PB samples for newly-presenting/relapsed 
WM patients and 92 cases of IgM MGUS were analysed. The assay has also been 
applied to 120 BM and 263 PB post-treatment samples for patients treated with 
either a rituximab- or Btk-inhibitor containing regimen. Multiparametric flow cytometry 
of the B-cells was performed collecting a minimum of 100,000 cells at presentation 
and 500,000 at follow-up. ASO-PCR for the L265P mutation of MYD88 was also 
performed. 
 
Results: Clonal B-cells with a WM-phenotype were found in the bone marrow of all 
newly-presenting and relapsed cases. Flow cytometry also demonstrated circulating 
neoplastic B-cells in peripheral blood samples from 72% of newly diagnosed cases 
and 50% of relapsed cases (range 0.11-36% of leucocytes, absolute counts 0.007-
1.5 x 10/9/l). Application to a cohort of patients with IgM MGUS demonstrated clonal 
B-cells with a WM-phenotype in a significant proportion and concordance with ASO-
PCR detection of the L265P MYD88 mutation. 
In the post treatment setting, disease was detectable in both bone marrow and 
peripheral blood samples, with a current limit of detection of at least 0.01% of 
leucocytes. In the cohort treated with a rituximab-containing regimen, 44% of bone 
marrows taken following the end of treatment had residual disease, with 60% of 
MRD positive samples having levels below 1% of leucocytes (range 0.01-32% of 
leucocytes). For the majority of patients treated with rituximab, peripheral blood 
samples became MRD-negative following three cycles of treatment but for several 
patients circulating disease persisted throughout therapy.  
For those patients treated with Btk-inhibitor therapy, peripheral blood disease was 
much more persistent, with no conversions to peripheral blood MRD-negativity to 
date.  
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Conclusion: These results confirm that flow cytometric immunophenotyping is a 
powerful tool in the assessment of WM bone marrow and peripheral blood samples. 
Analysis of presentation cases demonstrates a circulating component in the majority 
of cases with active disease and also has utility in improving the distinction between 
WM and IgM MGUS. Application in the post treatment setting has demonstrated the 
potential for flow cytometry as a quantitative response assessment tool. 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. 


