Validation of a new multi-compartment model
to personalize dialysis therapy
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OBJECTIVES METHODS

Health conditions and quality of life of The validation of the kinetic multi-compartment model (3 pools for the fluid balance
uremic patients treated with hemodialysis and 2 pools for the mass balance) was performed using clinical data (blood
could be Improved by tailoring the parameters, therapy prescription and machine settings) recorded from 50 patients
treatment on each patient, whereas treated at A. Manzoni Hospital, Lecco. The acquired data were used to estimate each
dialysis is usually based on standard not patient's membrane parameters, needed to tune the model. These parameters are
patient-specific parameters. [1-2] related to the mass exchange across the patient-specific cellular (corresponding to
This work aims at valdating a 'K, In fig.1) and capillary membranes (p In fig.1) and to the dialyzer membrane
mathematical model, describing fluid and efficiency (n in fig.1). A sensitivity analysis was performed on the parameters, in order
solutes kinetics, in order to simulate the to evaluate the influence of each parameter on each output. Main plasmatic
single patient reaction to the therapy and electrolytes and catabolites trends have been simultaneously evaluated.
allow the clinician an offline evaluation of Patient's membrane parameters were computed using a constrained non-linear
the settings and prescriptions to improve optimization algorithm (CNLO).
the treatment outcomes. [3] Results have been compared with those previously obtained on data acquired at the
This work was part of the Project Regional Hospital of Lugano.
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The overall descriptive error of the model (fig.3), evaluated as
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