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Background: Quantification of monoclonal IgM (M-IgM) is important for the diagnosis and 

monitoring of patients with Waldenström’s macroglobulinaemia (WM). Previous studies have 

demonstrated discrepancies between serum protein electrophoresis (SPE) and 

immunoturbidimetry for quantifying M-IgM. Capillary zone electrophoresis (CZE) is a feasible 

alternative to SPE, but comparisons with immunoturbidimetric methods in clinically relevant 

samples are lacking. The aim of this study was to compare CZE with both traditional and novel 

immunoturbidimetric methods that quantify total IgM concentrations and separately IgM and 

IgM levels (heavy/light chain, HLC), respectively. Patients and methods: Analyses were carried 

out on the first available sample from 60 patients (48 WM, 9 IgM MGUS and 3 patients with IgM 

paraproteinemia) assessed at University College London Hospitals NHS Foundation Trust, 

London, UK. Median age was 65 (35-83) years and M/F ratio 39/21. HLC IgMκ and IgMλ 

concentrations were measured on the SPAPLUS analyser (Hevylite kits, The Binding Site Ltd., 

Birmingham, UK), and HLC IgM/IgM ratios calculated. Total IgM concentrations were 

measured by immunoturbidimetry (Tina-quant IgM Gen.2 on a Cobas c analyser, Roche 

Diagnostics). CZE was performed on a Capillarys 2 analyser (Sebia Diagnostics). Correlation and 

agreement between assays was assessed using the coefficient of determination (R2), Passing-

Bablok regression (PB) and Bland-Altman test (BA). Normal ranges: HLC: IgMκ: 0.19-1.63 g/L; 

IgMλ: 0.12-1.01 g/L; IgM/IgM ratio: 1.18-2.74; total IgM: 0.4-2.3 g/L. Results: Median (range) for 

HLC IgMκ+IgMλ (n=58) was 12.94 (0.15-73.28) g/L, for involved HLC (iHLC; n=53) 15.95 (0.11-

73.08) g/L, for total IgM (n=59) 12.1 (0.2-58.8) g/L, and for M-IgM by CZE (n=48) 10 (3-31) g/L; 

measurements were not significantly different (p≥0.19 for all comparisons, Mann-Whitney test). 

In samples with complete data there was good correlation between HLC IgMκ+IgMλ summation 

and total IgM levels (PB fit: y=1.21x-0.24, R2=0.88; BA bias: 2.3 (95% confidence interval (CI): -11.9-

16.4) g/L, n=58). When compared to CZE, both iHLC (PB fit: 2.45x–5.05, R2=0.68, BA bias: 9.6 

(95% CI: -18.6-37.8), n=46) and total IgM (PB fit: y=1.99x-3.67, R2=0.76, BA bias: 7.1 (-13.7-27.9), 

n=47) measurements showed a systemic higher result. Similar to a previous report comparing SPE 

with nephelometric measurements (Murray et al., Clin Chem 2009, 55:8), for IgM concentrations 

>8.5 g/L (by immunoturbidimetry) there was a linear correlation with CZE paraprotein 
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concentration, although there was a bias towards higher values for both iHLC (PB fit: 2.40x-3.26, 

R2=0.79, n=30) and total IgM (PB fit: 1.87x-1.20, R2=0.94, n=29) measurements. By contrast there 

was no correlation for samples with IgM concentrations <8.5 g/L between CZE and iHLC (PB fit: 

0.24x+2.50, R2=0.02, n=19) or total IgM (PB fit: 0.42x+2.08, R2=0.02, n=18). Conclusion: There are 

systemic differences in the quantification of monoclonal IgM by CZE and turbidimetric methods. 

At higher monoclonal IgM concentrations both approaches are linearly correlated. Larger 

comparative studies are required to further define these differences and assess their clinical 

impact. 


