11/3/2016

hool:
wo Compartment
bd Dosing

PK11: Objective

+ Fit multiple dose PK data
+ Freeze kinetics
+ Fit a dynamic model to response-time data

* Find estimates for:

- PK:

* V, —volume of the central compartment

V,— volume of peripheral tissue compartment
« Cl - clearance from central compartment
Cl, — inter-compartmental distribution

« K, — absorption rate constant

* Ti,g— lag time between dosepoint and first measured concentration
- PD:

* ECso— half maximal effective concentration

¢ Epax — maximum drug-induced effect

(Gabrilsson & Weier, Pharmacokinstc and Prarmacodyraric Data Anslysi - Concepls and Appicalions, 5% Eqion, Swedish Pharmacoiogy Press (2015)
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PK11: Protocol

« 1 subject received a single oral dose of 400 mg on Day 1

« On Day 5 same subject started to receive an oral dose of 400
mg tid (three-times-daily) for five days

« On Day 9 subject only received a single morning dose

« Plasma samples were collected at various times until 72h
after the last dose

Gabrilsson & Warer, Pharmacokinatc and Prarmacodyranic Data Analysis - Concepls and Applcatos, 5 Edton, Swedish Pharmacology Press (2015)
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PK11: Exploratory Data Analysis

+ Semilog plot of plasma concentrations and responses versus
time

Gabrilsson & Woier, Pharmacokietc and Prarmacodyraric Data Analysis - Concepts and Appicalions, 5% Ecton, Swedish Pharmacoogy Press (2015)

PK11: Built-in Model: From PK to PKPD
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(Gabrilsson & Welner, Prarmacokinetc and Data Analsis
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PK11: Graphical Model: From PK to PKPD

PKPD

Gabrilsson & Weier, Pharmacokinetc and Prarmacodyraric Data Analss - Concepls and Appicalons, 5% EGion, Swedsh Prarmacoogy Press (2015)
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PK6: Model equations

« Differential equations will calculate the change of amounts of
drug in plasma for 1-compartment

dc _dar _ .
Ve S=TE=ClC
« Ditto for 2-compartment
dac dA1
V== =0l = Clg (€= C)
< Adding extravascular input
dc dA1l
f V==K Aa—CL €~ Cly (€= )
« Equation for Emax Model (Hill Equation)
. f = BmaxC
ECs0 +C
O o A, i, -
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PK11: Initial Estimates

« Cl=from NCA (CL_F_obs)

« Cl=Cl

* V, = Dose/Cmax

* V,=from NCA (Vz_F_obs)

* K, = start with 1

* tgq = first measurable concentration after dose

Gabrilsson & Waier, Pharmacokinatc and

ata Analysis - s 5 Ediion, Press (2015)
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Demo
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PK11: Textual Model: PML Code

o

“Aa—Cl-C—Clg (€ - C)

(Gatrilsson & Woier, Pharmacokistc and Prarmacodyraric Data Analysi - Concopts and Appicalions, 5% E6lon, Swedish Pharmacology Press (2015)
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PK11: Modeling Strategy
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Run NCA for initial estimates

Only Built-in options required to setup Phoenix Model
Fitting pharmacokinetic data first

Fixing pharmacokinetic parameters

Fitting pharmacodynamic data

Gabrilsson & Woier, Pharmacokinetic and Prarmacodyranic Data Analysi - Concepls and Appicalons, 5 Ecton, Swedsh Pharmacoogy Press (2015)

PK11: Results

Fit

"
o
L.
PKPD Parameter Estimates

Parssseter | Estmate Units. v 25w wsma Vae. Il fuctor
Il | O 031605 131865 O
a 7
= = —— ]

(Gatrilsson & Woer, Pharmacokistc and Prarmacodyraric Data Analysi - Concopls and Appicalons, 5% E6lon, Swedish Pharmacology Press (2015)
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PK11: Summary

< Simultaneous fit of IV and PO data

« Build model

« Derive initial estimates

< Fit the model to the data

« Learn how to code the model in PML

Questions?
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