PD modeling


Supplemental Digital Content 6:  NONMEM Representation of the Pharmacodynamic Model on our Final Bayesian Individual Pharmacokinetic Model 

$INPUT ID RATE AMT TIME MDV V1 V2 CL1 CL2 LagT Ktr BIS=DV

   ; V1, V2: post hoc individual distribution volume of central or peripheral compartment

   ; CL1, CL2: post hoc individual clearance of central or peripheral compartment

   ; LagT: post hoc individual LAG time on our final pharmacokinetic model

   ; Ktr: post hoc individual transit rate constant for the transit compartments

$PK

   E0 = θ1 + η1
; E0: baseline measurement of BIS when no drug is present
   Emax = θ2
; Emax: maximal possible drug effect

   Ce50 = θ3 ∙ exp(η2)
; Ce50: effect-site concentration associated with 50% maximal drug effect

    = θ4 ∙ exp(η3)
; : steepness of the concentration-versus-response relation
   ALAG1 = LagT + θ5  ; ALAG1: LAG time, θ5: BIS delay
   Ke0 = θ6 ∙ exp(η4)
; ke0: equilibrium constant between plasma and effect-site
   K10 = CL1/V1, 
K12 = CL2/V1, 
K21 = CL2/V2
$DES

   C7 = A(7)/V1,
Ce = A(9)

   DADT(1) = −A(1) ∙ Ktr 

   DADT(2) = A(1) ∙ Ktr − A(2) ∙ Ktr
   DADT(3) = A(2) ∙ Ktr − A(3) ∙ Ktr
   DADT(4) = A(3) ∙ Ktr − A(4) ∙ Ktr
   DADT(5) = A(4) ∙ Ktr − A(5) ∙ Ktr
   DADT(6) = A(5) ∙ Ktr − A(6) ∙ Ktr
   DADT(7) = A(6) ∙ Ktr − A(7) ∙ (K10+K12) + A(8) ∙ K21
   DADT(8) = A(7) ∙ K12 − A(8) ∙ K21
   DADT(9) = Ke0 ∙ (C7 − Ce)    ; effect compartment

$ERROR

   IPRED = E0 + (Emax − E0) ∙ A(9)/(Ce50 + A(9))

   Y = IPRED + ε1
;LAG time represents the time shift of dosing as if the drug was
;in fact administered to the pharmacokinetic model at a later time
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