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INTRODUCTION METHODS

Changes in the body sodium (Na*) Single-pool model (Fig.1A): the Na*distribution volume equals the total body water based on the assumption that the equilibrium between intra-
pool play a pivotal role in the genesis and extra-cellular pools, in response to an osmotic variation in the extracellular space, is almost instantaneous. So, a single pool kinetics is assumed
of dialysis related complications: for Na*[2].

serum Na* decrease can cause Double-pool model (Fig.1B), mainly derived from[3]: the concept of the intra- and the extra-cellular volumes is introduced, modeling the fluid
intradialytic cardiovascular instability exchange across the cellular membrane caused by the osmotic concentration gradient. The amount of solute exchanged at the cellular membrane
and hypotension, while a higher depends on the intra- and extra-cellular concentration and takes into account the mass transfer coefficient, proportional to the velocity of the
interdialytic weight gain can be exchange process, and the ratio between intra- and extra-cellular solute concentration at equilibrium.

related to serum Na* increase with

risk of hypertensiﬂn[l]. ’ﬁ_[ﬂ; V = total distribution volume

Dialysate fluid sodium concentration — = —Q; + Qi gfiui;if;f?j; ;f;’ume

Is one of the main factors am = solute mass

responsible for the optimal sodium == Jr Y ¢= Jaitr* Jcony diffusive and convective mass flow

balance achievement . Jins= infusion mass flow

Mathematical models can be used to
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dESC”bE‘ thE‘ EUDIUtan ﬂf plasma IIIVT VT: [";:;{. + [";f total distribution volume
di : | dr = - rT Qinf V.., V., = intra- and extra-cellular volume
sodium concentrations ([Na]p ) ! dim. m,., m, = intra- and extra-cellular mass
allowing to investigate its kinetics :> - ; = J. 4+ G J..= intra-extra cellular flow
. . . t ‘ . . . e .
and elucidate the effect of dialysis o G = constant production rate
. . ex
prescription. T = Jie —Jr + Jinr
AI M 0 F TH E STU DY Fig. 1 — Schematic representation of single- (A) and double-pool models (B) based on solute mass balance and distribution volume conservation equations
The aim of the study was to assess Single- and double-pool models have some common features: 1) ignoring the presence of a residual renal function; 2) describing solute removal
and compare the accuracy of single- through diffusion and convection; 3) taking into account the possible presence of infusion fluid.
- 1 Both the models were validated using data collected in a Clinical Study, during which the HemoControl (HC, Gambro biofeedback system) was used in
an ouble- pool mathematica g Y, g ’ Y
models in bpredictina intradialvtic combination with standard hemodialysis (HD) and on-line hemodiafiltration (OL-HDF). Models’ performances were assessed by comparing the
P g yt
plasma sodium concentration. predicted [Na]pl (Na,,,) with the experimental data (Na,,z), measured by an ion-selective electrode.
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= Ea Fig.4 - A, B: Correlation between Nag,, and Na, g in single- and double-pool models.
Fig.3 - Examples of intradialytic kinetics of [Najp! in HD and OL-HDF | C,D: Bland-Altman plot comparing plasma Na measured by laboratory (Na,,;) and
(both with Hemocontrol) simulated by single- (green) and double-pool M0T30 e oo R 20 9 30 80 <c RIS 210 simulated by the models (Na.,,). E: mean and SD of the difference between Na, ,, and
(blue) model. The red circles are the experimental [Na]pl (Na, ,z) Time [min] Time [min] Na,, in the intradialytic and end-dialysis (ED) time instants (* p<0.05).
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