Comparable Accuracy of Multi-segmental and Multi-frequency Bioelectrical Impedance Analysis (BIA) in the Prediction of Total Body Water (TBW) in Haemodialysis (HD) Patients and in Healthy Subjects
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InBody S20 (Biospace, Korea) is a multi-segmental, multi-frequency BIA (1kHz to 1MHz) which has been validated in healthy individuals.  These validation populations tend not to have fluid or electrolytes abnormalities, hence leading to the question of the applicability of BIA in HD patients.  The aim of this study was to explore the validity of BIA with absolute TBWD as measured by gold standard deuterium dilution using Flowing Afterglow Mass Spectrometer (Transpectra, UK).  In addition, the post-dialysis TBWD was also compared with anthropometric estimations (Watson, Hume, Chertow and Chumlea).  The segmental and whole body resistance indexes (RI) have been used to predict TBW in other studies.  The secondary aim of this study was therefore to explore the relationship of resistance index (RISum) at various frequencies with TBWD. 

59 HD patients were studied (17 female, mean age 58.4 ± 16.1yrs, mean BMI 27 ± 5.4). Body composition was determined post-dialysis.  Linear regression of TBWD and RI were used to determine the relationship of bioelectrical data to volume.  

The TBWBIA (mean 38.4 ( 8.7L) measured post-haemodialysis was significantly correlated with TBWD (mean 40.0 ( 8.5L), Pearson’s R=0.94, p<0.001.  Mean differences between the methods (D-BIA) was 1.61 ( 3.09 L (SEM 0.40, CI 0.80 to 2.41, p<0.001).  Bland and Altman analysis showed good agreement between the two methods with no significant bias.  TBWD was highly correlated to all anthropometric equations (R= 0.879 to 0.936, p< 0.001), best agreement being seen with TBWWatson with a mean difference of -0.30 ( 3.80L (SEM 0.49, CI -1.29 to 0.69, p<0.001).

The RISum at 1, 5, 50, 250, 500 and 1000 kHz were calculated from patient’s height2 to sum of resistances of all segments of arms, legs and trunk ratio. All RISUM were shown to be highly correlated with TBWD with Pearson’s R= 0.836 to 0.898, p<0.001 (Figure 2).  The best prediction of TBWD was from RISum at 250kHz (R2 adjusted = 0.80, regression coefficient 0.90, p<0.001).  When RISum at all frequencies were entered into the model, the R2 adjusted improved to 0.87, p<0.001.

In conclusion, the variance in TBW explained by InBody when compared to D dilution is as good as that observed with anthropometrics equations in HD patients.  In addition, the bioelectrical index of RISum proved to be of a good predictor of TBWD in our HD population, as observed in healthy European subjects and Korean HD patients by other investigators.

