
1/19/2017 

1 

PML School: PK40 

Enterohepatic 

Recirculation 

Note: The exercise is based on exercise PK40 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. 

PK40: Objective 

• Model enterohepatic recirculation after intravenous 

administration 

• Find estimates for 

o Cl – plasma clearance 

o Vc – central volume 

o Cld – inter-compartmental distribution 

o Vt – peripheral volume 

o Ka  - absorption rate constant 

o K1g – bile excretion rate constant 

o τ – bile emptying interval 
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PK40: Problem specification 

• 1 subject received an intravenous bolus dose of 5,617.3 μg 

• Plasma concentrations were measured over a period of 36 

hours 
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PK40: Exploratory Data Analysis 

• Semilog plot of concentration versus time 
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PK40: From Built-In to Graphical Model 
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Need to add 

compartments and 

flows for bile and 

gut through 

graphical model 
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PK40: Graphical Model 
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Need to add bile 

emptying event 

in textual model 
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PK40: Model Equations 

𝑉𝑐 ∙
𝑑𝐶

𝑑𝑡
= 𝐼𝑛 + 𝐾𝑎 ∙ 𝐴𝑔𝑢𝑡 − 𝐶𝑙 ∙ 𝐶 − 𝐶𝑙𝑑 ∙ 𝐶 + 𝐶𝑙𝑑 ∙ 𝐶𝑡 −𝐾1𝑔 ∙ 𝐶 ∙ 𝑉𝑐  

𝑉𝑡 ∙
𝑑𝐶𝑡
𝑑𝑡

= 𝐶𝑙𝑑 ∙ 𝐶 − 𝐶𝑙𝑑 ∙ 𝐶𝑡 

𝑑𝐴𝑏𝑖𝑙𝑒

𝑑𝑡
= 𝐾1𝑔 ∙ 𝐶 ∙ 𝑉𝑐 −

𝐴𝑏𝑖𝑙𝑒

𝜏
 

𝑑𝐴𝑔𝑢𝑡

𝑑𝑡
=
𝐴𝑏𝑖𝑙𝑒

𝜏
− 𝐾𝑎 ∙ 𝐴𝑔𝑢𝑡 
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PK40: Textual Model 
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PK40: Initial Estimates 

• Cl – from NCA (Cl_obs) 

• Vc – from NCA (Dose/C0) 

• Cld – set equal to Cl 

• Vt – from NCA (Vss-Vc) 

• Ka  - start with value of 1 

• K1g – start with a value of 1 

• τ – from plot 
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Demo 
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PK40: Results 
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PK40: Summary 

• Developed Model for Enterohepatic Recirculation 

o Complex model 

o Standard 2 compartment model 

o Added Bile and Gut compartments 

o Inserted a Sequence Block 

o Gallbladder emptying is discrete time based event 

o Conditional statement to switch EHC on and off 

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