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Free Light Chain Removal from Serum by Haemofiltration: A Comparison of Dialysis Membranes in vitro
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Introduction. A significant proportion of patients with multiple myeloma (MM) present with renal impairment, which is associated with a poor prognosis. The major cause of renal impairment in these patients is cast nephropathy resulting from the excess monoclonal serum free light chains (sFLC) overwhelming the kidney tubules reabsorptive capacity. Interest has therefore focused on methods of rapidly removing sFLC, in an attempt to prevent ongoing renal damage. Variable results have been obtained using plasmaphoresis for sFLC removal in MM. We hypothesised that haemodialysis (HD) would be more efficient at removing sFLC, particularly the high-flux and the new class of super-flux dialysers that allow the removal of middle-sized molecules. The aim of this study was to investigate the capacity of several commercially available dialysers to remove sFLC in vitro.
Method. We compared: B Braun HiPeS18, Asahi APS-1050, Nikkiso FLX18GWS, Idemsa 200MHP, Toray Bk21-F and Toray BG2.1U dialysers. The efficiency of sFLC removal was determined in vitro by recirculating serum containing 1000 mg/L of both monoclonal κ and λ light chains (400ml/min at a TMP of 300-400mmHg). The haemofiltration was stopped when production of ultrafiltrate (UF) fluid ceased. The filtered serum, UF and saline wash were analysed for sFLC by FreeliteTM a nephelometric assays (The Binding Site Ltd, UK). 
Results. All dialysers were able to remove sFLC from serum but with differing capacity (Table 1). The B Braun dialyser showed the least sFLC clearance (54% and 39% for κ and λ respectively) whilst the super-flux Toray BK model had the best clearance for both κ and λ (88% and 73% respectively). The super-flux Toray BG model and the high-flux Asahi both cleared 71% of κ, but the Asahi was more effective at λ removal (65% compared with 41%) and a significant proportion was removed to the UF (30% of κ and 18% of λ). The Nikkiso and Toray dialysers showed high sFLC clearance but with only small quantities in the UF, suggesting that the adsorptive properties of these membranes are responsible for the substantial clearance demonstrated. 
Conclusion. We have demonstrated in vitro the ability of super-flux dialysers to effectively clear sFLC. Further research now needs to be carried out to determine whether in vivo these membranes can be used to maximise sFLC removal in patients with MM and acute renal failure.


