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PML School: PD22 

Effect Compartment II – 

Intravenous Infusion 

Note: The exercise is based on exercise PD22 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. 

PD22: Effect Compartment – Link Model 

 

 

 

 

 

• Support Questions:  

o How to add an effect compartment to an existing PK model 

o How to combine Infusion PK model with link model 

o How to setup multiple doses for link model 
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PD22: Objective 

• Model response-time data with a link-model after iv infusion 

• Find estimates for 

o PK: 

o V – Volume of central compartment 

o V2 – Volume of peripheral compartment 

o Cl – Plasma clearance 

o Cl2 – intercompartmental clearance 

o PD: 

o Emax – Maximum response 

o EC50 – Concentration at half-maximum response 

o gamma – Hill-coefficient 

o Link 

o ke0 – rate constant for effect compartment 

• Simulate repeated infusion regimen with target responses 
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PK32: Problem specification 

• A volunteer was given intravenous infusion dose of 69,000 

units over 15 minutes. 

• Plasma concentrations were sampled over 720 minutes 

• Responses were measured at the same time points 
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PD22: Exploratory Data Analysis 

• Plot of concentration and response versus time 
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PD22: Exploratory Data Analysis II 

• Hysteresis Plot 

6 

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



5/11/2017 

2 

© Copyright 2015 Certara, L.P.  All rights reserved. 

PD22: Built-in PKPD model 
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PD22: Graphical and Textual PKPD Model 
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PD22: Model Equations + Textual Model 
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2-compartment model with IV 

input 

 

Effect Compartment 

 

Emax Model 
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PD22: Textual PKPD Model with Delay Statement 

New feature in Phoenix 7.0 

o Delay differential equations included within PML using a single 

command 
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PD22: Textual PD Model with explicit concentrations 

o When fitting classical PKPD models, the assumption is that the PD 

data does not impact the fit of the PK model (no PD parameters are 

shared with the PK models).  Thus the PK model only serves as a 

smoothing function to get PK data at the same times as the PD data 

o In such situations we can often use the observed Cp data rather that 

modeling Cp, even if there are temporal effects (like hysteresis). 
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PD22: Initial Estimates 

o PK: 

o V – from NCA (Dose/C0) 

o V2 –  from NCA (Vss – V1) 

o Cl – from NCA (CL_obs 

o Cl2 – set equal to CL 

o PD: 

o Emax – from plot 

o EC50 – from plot (downswing arm) 

o gamma – initially set to 2 

o ke0 – initially set to 1 
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Demo 
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PD22: Results 
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PD22: Summary 

• Build Effect Compartment Model 

o Introduced delay differential equations 

o Turned PKPD model into PD model 

o Fitted the model and examined results 

• Setup and run a Simulation 
• Setup of multiple intravenous infusions 

• Using ADDL function 
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Questions? Questions? 
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Coming up… 
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Modeling PK/PD Systems with 

Distributed Delays 

Speaker(s): Wojciech Krzyzanski 
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