Dual compartment monitoring to estimate vascular refill during haemodialysis
Background
Vascular refill from interstitial compartment is the main mechanisms contributing to haemodynamic stability during haemodialysis (HD). However, in clinical practice there is currently no means of estimating this. To determine vascular refill one needs to simultaneously track the overall extracellular fluid (ECF) volume and relative blood volume (RBV) following a pulse of ultrafiltration (UF). Such dual compartment monitoring can provide real-time information about the fluid shifts between interstitial and vascular compartments. We report a pilot study of this technique.
Methods
Twenty-nine prevalent HD patients (mean age 62±3) were studied in session 1 and in a second session 2 within one month following attempts to reduce dry weight by UF. RBV changes were measured during each session using an online ultrasonic blood volume monitor.  Continuous segmental bio-impedance spectroscopy (CSBIS) was used to track ECF volumes -an increase in calf segment resistance reflecting ECF removal.  Identical pulses of rapid UF (15 minutes) were applied shortly after session initiation, and 20 minutes before planned session end. Both were followed by 10 minutes of isovolaemic HD, during which RBV and relative resistance (R0/Rt - resistance time at 0/resistance at time t). Plots of R0/Rt and RBV allowed estimation of a parameter we called refill ratio (figure). The refill ratios following pulse 1 (RR1) and pulse 2 (RR2) were then compared. 
Results
Overall mean UF volume was 2100±600 ml. It was similar in session 1 and session 2. Refill Ratios following pulse 2 (RR2) were lower than those following pulse 1 (RR1) in all patients.  Mean RR2 was lower than mean RR1 (1.4 ± 0.5 vs 4.2 ± 3.7: p = 0.001). In 21 patients dry weight reduction was achjeved (mean 0.95kg). In these patients RR2 (session 2 – after weight reduction) was significantly less than RR2 (session1 – before weight reduction) (1.25 ± 0.31 vs 1.41 ± 0.25: p = 0.003). There was no significant correlation between change in dry weight and change in refill ratio
. [image: ]
Conclusion
Dual compartment monitoring, combining CSBA and RBV, can provide insight into the state of vascular refilling. The technique may complement clinical assessment in defining dry weight and guiding UF volume and rate with the aim of reducing intradialytic symptoms.  
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