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PML School: PD7 

Turnover model 4 - IV 

infusions 

Note: The exercise is based on exercise PD7 in the text: 

Gabrielsson, J. & Weiner, D.L. (5th ed., 2016).  Pharmacokinetic and 

Pharmacodynamic Data Analysis:  Concepts and Applications.  Swedish 

Pharmaceutical Press, Stockholm.  
© Copyright 2015 Certara, L.P.  All rights reserved. 

PD7: Objective 

• Model response-time data with a turnover-model after iv 

infusion 

• Find estimates for 

o Kin – input rate (0-order, turnover rate) 

o Kout – output rate (1st order, fractional turnover rate) 

o Emax  – Maximum response 

o EC50 – Concentration at half-maximum response 
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PD7: Problem specification 

• 3 sets of constant intravenous infusion experiments with 

increasing doses were performed in a group of patients 

• Response-time data was obtained 

• Pharmacokinetics of the drug shows mono-exponential 

disposition with  

o V of 28.6 L 

o Ke of 2.8 1/hr. 

 

 Need to simulate PK profiles first! 
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PD7: Simulation of PK Profiles 

4 

Gabrielsson & Weiner, Pharmacokinetic and Pharmacodynamic Data Analysis - Concepts and Applications, 5th Edition, Swedish Pharmacology Press (2015)   

• Using Built-In options to setup PK model 

 

 

 

 

 

 

• Using Run Options to setup Simulation 
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PD7: Exploratory Data Analysis 

5 

Gabrielsson & Weiner, Pharmacokinetic and Pharmacodynamic Data Analysis - Concepts and Applications, 5th Edition, Swedish Pharmacology Press (2015)   

Plot of simulated PK profiles 

 

Plot of response versus time 
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PD22: Exploratory Data Analysis II 

• Hysteresis Plot 
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PD7: Turnover model with stimulation of loss 
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R 
Kin Kout, Emax, EC50 

Drug 
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PD7: Built-in PKPD model: Stimulation of Loss 
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PD7: Graphical and Textual PKPD Model 
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PD7: Model Equations + Textual Model 
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1-compartment model with IV 

input (Micro Parametrization) 

 

 

Turnover Model with 

Stimulation of Loss 

 

𝑉 ∙
𝑑𝐶

𝑑𝑡
= 𝐼𝑛 − 𝐾𝑒 ∙ 𝐶 

𝑑𝐸

𝑑𝑡
= 𝐾𝑖𝑛 − 𝐾𝑜𝑢𝑡 ∙ 1 +

𝐸𝑚𝑎𝑥 ∙ 𝐶

𝐸𝐶50 + 𝐶
∙ 𝐸 
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PD7: Initial Estimates 

• Kout – from initial slope (~1) 

• Kin – from equation: 𝐾𝑖𝑛 = 𝐾𝑜𝑢𝑡 ∙ 𝐸0 (~30) 

• Emax – from Plot (~4)  

• EC50  from steady state equation: 

o 𝐸𝑠𝑠 = 𝐸0 ∙
1

1+
𝐸𝑚𝑎𝑥∙∙𝐶𝑠𝑠
𝐸𝐶50+𝐶𝑠𝑠

 

o With Css ~20 and Ess ~13 

o 13 = 30 ∙
1

1+
4∙20

𝐸𝐶50+20

 

o 𝐸𝐶50 =
4∙20
30

13
−1

− 20~40 
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Demo 
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PD7: Summary 

• Build Turnover Model 

o Simulated PK profile 

o Turned PK model into PKPD model with frozen PK parameters 

o Fitted the model and examined results 
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PD7: Results 
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Questions? Questions? 
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Coming up… 
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