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Introduction Methods
Vancomycin is a widely used antibiotic that Figure 1: PK-RNN-2CM model architecture Figure 2: The main difference between PK-RNN-V and PKRNN-2CM
requires th_era_lp_eutlc drug monitoring (TDM) for Categorical Gender Continuons] Age. Height,
optimized individual dosage. The use of deep data Medication data Weight, ...
learning techniques to estimate vancomycin : J
pharmacokinetic (P_K) parameters has the | Ei’::lf:fmg ‘:{"iﬁlﬂ%’?‘ff‘l"he“:; Standardization
advantage of handling irregularly sampled time o+ Lo RNN RNN
series electronic health record (EHR) data. One-, l v
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applied to describe vancomycin PK, with a two- One-compartment PK ﬁzﬂ_iﬂlﬁjmﬁlent PK
compartment model most commonly considered to 1- f kg, Ko, Vi, Vo = £ (i s M3 )
describe vancomycin PK Iin adults. The RNN — M . k,
mathematical simplicity of the one-compartment w | RNNCell —— RNNCell — — jEhCe] o Ma M
PK model makes it the preferred method for N1 s Mss N M1 Moy M3 M N1 Mos Ms3s Ny lk |
clinicians to predict vancomycin concentrations. " : "

| | PK PK PK (1) PK-RNN-V (2) PKRNN-2CM
This study aims to develop a two-compartment £,
vancomycin TDM model (PKRNN-2CM) with 3 E
recurrent neural network (RNN) to predict < S /\R /\ ~_ / T~
vancomycin concentration. In the PKRNN-2CM AU | | | R (1) The RNN and PK layers of the PK-RNN-V model.
model, RNN is used to predict PK parameters 5 G IN Time k: elimination rate; V: volume distribution, r: infusion rate; M: mass of the compartment.
based on time steps in the time series EHR data, A schematic that shows the model structure of PKRNN-2CM by every time step (time step is defined by vancomycin administration time, (2) The RNN and PK layers of the PKRNN-2CM model.

_ - vancomycin level obtained, or the end of the day). In this figure, there are N time steps. Each time step is fed with the time-series EHR data 1, n2, n3, and n4: PK parameters that satisfy a multivariate Gaussian distribution: k1: elimination

and a two compartn_]ent PK mOd_eI IS used to after preprocessing, which contains categorical data, continuous data, doses, measurements, and other information. After the embedding patenof tﬂe two-crl)mpartfnent system; k2: excrzlangeuelli\:nirlmation r;te IbetwleerI, tl;:é tWo Comlpalrtmlents;
calculate vancomycin concentrations. layer, the RNN layer predicts 4 parameters n1, n2, n3, and n4. The PK layer then computes the predicted vancomycin concentration based MA: mass of the central compartment; MB: mass of the peripheral compartment.

on the two-compartment PK model as the model output.
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S| = specific initialized. By setting the initial k2 to an extremely small value, the PKRNN-2CM-SI model converts the PKRNN-2CM model into
a one-compartment PK model.
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