Increased Ratio of Extracellular to Total Body Water (ECW/TBW) is Related to Co-morbidity and Fluid Overload Rather Loss of Lean Body Mass in Haemodialysis (HD) Patients 
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The application of Bioelectrical Impedance Analysis (BIA) has shown that increased ECW/TBW is associated with poor outcome in HD patients.  It is less clear whether this is attributable to fluid overload leading to expanded ECW or loss of lean body mass leading to low TBW.  The aim of this study was to combine relative measures of TBWBIA and the ECW/TBW ratio as measured by a multi-segmental and multi-frequency BIA device (InBody S20, Biospace, Korea), with absolute determination of TBW obtained in the dialysis unit from Deuterium dilution using breath analysis using an on-line Flowing Afterglow Mass Spectrometer (Transpectra, UK). 

59 haemodialysis patients were studied (17 female, mean age 58.4 ( 16.1 years, mean BMI 27 ( 5.4).  Body composition was determined post-dialysis.  Co-morbidity was documented using the validated Stoke Co-morbidity Index.  Subjective Global Assessment showed 84.7% of the patients were well nourished and 15.3% were mildly malnourished.  

The mean post-haemodialysis ECW/TBW was 0.39 ( 0.01 and was significantly associated with increasing age (R=0.678, p <0.001) and co-morbidity grade (ANOVA p <0.001).  The Pearson’s correlation between TBWD and TBWBIA was 0.94, p <0.001.  The mean difference between the absolute TBWD and TBWBIA was 1.61( 3.09 L (95% CI 0.80 to 2.41, p <0.001).  This difference between methods was greater in patients with higher ECW/TBW (R=0.404, p =0.002), in older patients (R =0.282, p =0.031), in patients with higher co-morbidity scores (R=0.474, p <0.001) and increased BMI (R =0.26, p =0.049).  There was an incremental effect of co-morbidity on the difference between TBWD and TBWBIA (ANOVA p =0.004).

In conclusion, by combining relative and absolute measures of body composition this study has shown that the increased ECW/TBW ratio observed in more co-morbid but not severely malnourished HD patients is associated with a higher TBW than that predicted from BIA. This suggests that there is added value in the absolute measurement of TBW when assessing fluid status.

