Population Pharmacokinetic Modeling of Free Phenytoin in Adult Patients: Clinical Factors Affecting Protein Binding
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«  Free PHT concentrations are not always measured due to - V(L) 102 (11.5) 102 (60.9-200) < - . .
Serum creatinine (mg/dL) 09 1.1+£1.0 y 3 . .
cost or lack of available assay. | | k (hr) 0.0267 (9.03) 0.0267 (0.0127-0.0428) | 2 4 —
Alanine aminotransferase (U/L) 36 71.6+£116.2 @ . - .
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. PHT is ext v bound to alb ~90%)2 and exhibit (ug/mL) 16 (5.28) 9.16 (6.74-21.5) | N _ .
is extensively bound to albumin ( 0)“! and exhibits Hemodialysis (Y/N)a< 1/34 Inter-individual variability Population predictions (ug/mL) Time (hr) Time (hr)
high inter-individual variabilities in free fraction!3). — (b) (d) . ()
A full ati n Kinet del d bing th o Current medications®° w_V 0.460 (13.0) 0.847  0.460 (0.127-0.512) . . .
B e e e O R e IS =l Aspirin (Y/N) 10/26 w k 0.164 (54.9) -4.92  0.164 (0.100-0.574) 2 , . .
binding properties of free PHT in adults is still lacking. Carbamazepine (Y/N) 1/23 w_Bmax 0.0725 (49.8) 128  0.0725 (0.0233-0.151) 3 E
. g Heparin (Y/N) 1/34 w_Kd 0.130 (43.2) -9.23  0.130 (0.0433-0.193) - . 1 s .. . ] .
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Phenobarbital (Y/N) 1/34 Residual variability 2 * . o o

« To develop and validate a comprehensive population  Sulfonamides (Y/N) 1/34 b1 0.0227 (67.1) 0.0227 (0.00720-0.0311) 2, / % ol e o ) . )
pharmacokinetic model describing the pharmacokinetic Valproic acid (Y/N) 2/33 b2 0.0627 (77.2) 0.0627 (0.0235-0.114) T e z oo . = s

h teristi d tein bindi i ff PHT | Warfarin (Y/N 1/34 b1, proportional error for total PHT concentrations; b2, proportional error for free | § *%e o e %o .
dnilrzie e!'IS (29 glne: [PIEsAn el |Arepiniizer Qi sl n arfarin (Y/N) PHT concentrations; B, co-variate parameter estimate; Cl, confidence interval; 38 . 1 . : .
adult patients. PHT dosage and measurements w, inter-individual variability. © 1 . o . . .
: PHT dose (mg/day) 300 378.5 + 148.3 ’
StUdy DeSIgn and Methods Administration route (IV/PO)2 16/21 2 . 1 .

. : : o . . Total PHT concentration (ug/mL) 9.8 11.4 +5.3 —~ 4 3 1 2 3
The study was approved l':)y thg Unlver3|ty of British Columl?la Free PHT concentration (ug/mL) 1.4 1.4 + 0.7 _EI Individual predictions (ug/mL) Predicted concentrations (ug/mL) Predicted concentrations (ug/mL)
Boards (Pr000100357). rfee rac |on.( °) : SR —— ~— . (a) Observed plasma concentration of free PHT (OD) vs. population predicted concentration (PRED); (b) OD vs. individual predicted

. Retrospective study enrolling subjects from year 2014 to 2018 ., Intravenous; PO, oral; SD, standard deviation. £ 3] concentration (IPRED); (c) population-weighted residuals (PWRES) vs. time; (d) PWRES vs. PRED; (e) individual-weighted residuals
. _ _ y_ 9 J y aCategorical data are expressed as counts. < (IWRES) vs. time: (f) IWRES vs. IPRED
In a tertiary hospital in Vancouver, Canada. "Patients are considered under “critical care” when admitted | & R '

- i _ i to either the general or neurosurgical intensive-care unit. c .
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 Population-pharmacokinetic model evaluation: Figure 1. Structural model of phenytoin. Figure 2. Prediction-corrected visual predictive check

Established model was internally evaluated using goodness-' Bmax, binding constant; Cfree, free PHT concentration; Of free PHT concentrations.

of-fit plotS, visual predictive checks, and bootstrapping Ctotal, total PHT concentration; F, bioavailability; k, Individual plasma concentrations of free PHT (-); 5th, median, and 95th
analvsis elimination rate constant; ka, absorption rate constant; Kd, | empirical percentiles (—); 5th and 95th percentiles (blue) or median (pink)
y ' dissociation constant; V, volume of distribution. prediction interval areas based on 1000 simulations.
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