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PREPARATION MEETING: QUALIFICATION OF THE SIMCYP 
SIMULATOR (V19 R1) FOR PREDICTION OF DDIS INVOLVING CYP-

MEDIATED INHIBITION 

Initial Qualification Procedure Case  EMA/SA/0000102776 
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Agenda

• Introductions

• Scope of qualification

• Context of use statements

• Supporting documentation

• Quality assurance procedures
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Scope of Qualification

• Certara UK Ltd is seeking the EMA qualification opinion on the suitability of 

the Simcyp Simulator, as a tool to predict CYP-mediated DDIs of victim and 

perpetrator drugs involving inhibition following oral and IV administration. 

• Specifically, Certara UK Ltd is considering this approach as a candidate for 

novel methodology qualification and is seeking the EMA opinion on the use 

of the Simcyp Simulator (V19 R1) as a tool to address the intended purpose 

as proposed in the context of use (COU) statements for high impact 

decisions, as per the draft EMA guideline document.  
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Context of Use Statements (1)

• The Simcyp Simulator (V19 R1) can be used to predict: 

• the effects of weak and moderate CYP inhibitors on the exposure of a drug when a 
clinical study with a strong CYP inhibitor has been conducted (and used to verify the 
fmCYP). 

• the CYP-mediated inhibitory effect of a drug on the exposure of other CYP 
substrates when a clinical study with a sensitive CYP substrate has been conducted 
(and used to verify the competitive inhibition effect in vivo).

• the CYP-mediated MBI effect of a drug on the exposure of other CYP substrates 
when a clinical study with a sensitive CYP substrate has been conducted (and used 
to verify the MBI effect in vivo).
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Context of Use Statements (2)

• For scenarios where no clinical studies have been conducted, the Simcyp Simulator (V19 
R1) can be used to predict the CYP-mediated inhibitory effect of a drug on the exposure 
of relevant CYP substrates (V19 files) if the predicted change in exposure of the substrate 
(because of competitive or MBI) falls in the range of the qualification dataset and in 
addition, the inhibitory potency of the drug falls in the range of the qualification dataset. 

• Sensitivity analyses on relevant parameters (range based on uncertainty associated with 
measurement) should be conducted to assess the risk of predicting a false negative.  
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Context of Use – Drugs as Victims

Question of interest: 

How should an investigational new drug (IND) which is metabolised by CYP3A4 (for example) 
be dosed when co-administered with corresponding CYP3A4 inhibitors? 

Context of use: 

The Simcyp Simulator (V19) can be used to predict the effects of weak and moderate 
CYP3A4 inhibitors (V19 files) on the exposure of the IND when a clinical study with a 
strong CYP3A4 inhibitor has been conducted (and used to verify the fmCYP3A4).

NOTE: No clinical DDI studies are proposed with weak and moderate CYP3A4 inhibitors.



‹#› © Copyright 2022 Certara, L.P.  All rights reserved.

Context of Use – Drugs as Perpetrators

Question of interest: 

How should CYP3A4 drugs (for example) that are comedications be dosed when co-
administered with an investigational new drug (IND) that is a CYP3A4 inhibitor? 

Context of use (Scenario 1): 

The Simcyp Simulator (V19) can be used to predict the CYP3A4-mediated inhibitory effect 
of an IND on the exposure of other CYP3A4 substrates (V19 files) when a clinical study 
with a sensitive CYP3A4 substrate has been conducted (and used to verify the inhibitory 
effect in vivo).

NOTE: No clinical DDI studies are proposed with CYP3A4 comedications.
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Context of Use – Drugs as Perpetrators

Question of interest: 

How should CYP3A4 drugs (for example) be dosed when co-administered with an 
investigational new drug (IND) that is a CYP3A4 inhibitor? 

Context of use (Scenario 2): 

The Simcyp Simulator (V19) can be used to predict the CYP3A4-mediated inhibitory effect 
of an IND on the exposure of CYP3A4 substrates (V19 files. 

Sensitivity analyses on relevant parameters (range based on uncertainty associated with 
measurement) should be conducted to assess the risk of predicting a false negative.  

NOTE: No clinical DDI studies are proposed with CYP3A4 drugs.
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Supporting Documentation
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Towards Qualification - CYP Inhibition 

CYP1A2, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP3A

COMPETITIVE INHIBITION & MBI
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Workflow Used to Derive DDI Qualification Matrix 
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Qualification DDI Matrix

CYP1A2

CYP2C8

CYP2C9

CYP2C19

CYP2D6

CYP3A4

Substrates (n=33) 
and inhibitors 

(n=24)

Clinical DDIs using 
competitive inhibitors. 

A total of 124 studies for: 

CYP1A2 (n=20)

 CYP2C8 (n=3)

CYP2C9 (n=17) 

CYP2C19 (n=4) 

CYP2D6 (n=18)

CYP3A4 (n=62) 

Clinical DDIs using MBI. 

A total of 86 studies for: 

CYP2C8 (n=13)

CYP2C9 (n=4) 

CYP2C19 (n=7) 

CYP2D6 (n=10)

CYP3A4 (n=52) 



‹#› © Copyright 2022 Certara, L.P.  All rights reserved.

Substrate Characteristics
Enzyme Substrate fm% Fg F
CYP1A2 Caffeine 97.9 1 0.81

Theophylline 75.8 1 0.83
Tizanidine 96.6 1 0.16

CYP2C19 S-Mephenytoin 85.8 0.89 0.34
Omeprazole 77.9 0.96 0.5
Imipramine* 38.31 1 0.38

CYP2C8 Amiodarone 32.2 0.73 0.38
Repaglinide 66.1 0.92 0.76
Rosiglitazone 56.1 1 0.93

CYP2C9 Celecoxib 83.5 0.77 0.51
Flurbiprofen 81.9 0.96 0.92
Phenytoin 73.1 1 0.79
S-Warfarin 98.4 0.99 0.86
Tolbutamide 96.8 0.99 0.84

CYP2D6 Atomoxetine 78.6 0.91 0.61
Desipramine 81.8 0.95 0.44
Dextromethorphan 87.7 0.9 0.21
Metoprolol 73.9 0.97 0.45
Nebivolol 85.7 0.92 0.17
Tolterodine 82.7 0.99 0.29

CYP3A4/5 Alfentanil 91.8 0.54 0.34
Alprazolam 71 1 0.83
Amiodarone 47.1 0.73 0.38
Aprepitant 85.2 0.6 0.48
Atazanavir 80.2 0.94 0.36
Clarithromycin 73.6 0.85 0.51
Dexamethasone 86.1 0.99 0.76
Ibrutinib 95 0.4 0.04
Midazolam 96.2 0.6 0.29
Nifedipine 99.8 0.67 0.42
Quinidine 71.7 0.95 0.66
Rifabutin 66 0.14 0.11
Repaglinide 33.7 0.92 0.76
Sildenafil 86 0.67 0.38
Simvastatin 88.7 0.12 0.04
Triazolam 97.1 0.74 0.51
Zolpidem 48.2 0.95 0.79
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Development of Substrate and Inhibitor Files
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Compound File Summaries
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Version 19 – DDI Analysis

Analysis

• Qualification DDI 
matrix

• CYP1A2, CYP2D6 
CYP2C8,9,19 CYP3A4

• Victims (n=34) and 
perpetrators (n=24)

• Competitive 
inhibition (n=124 
studies)

• MBI (n=86 studies)

Files for Analysis

• Excel file for analysis

• Workspaces for each 
study design

• Outputs for each 
study design

• Table of clinical 
study design and 
observed results

• References for the 
clinical studies

Documentation for 
Simcyp

• References for 
model code – DDI

• Compound file 
summaries:

• indicating source 
of input 
parameters

• verification as 
victim or 
perpetrator 
(profiles and PK)

UOW search
Strategy

Files

Feasibility 
analysis findings 

Items in red will be provided.
Items in bold black have been provided.
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Quality Assurance Procedures
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Fully Documented Scientific 
and Software Design 

Simcyp Data Management 
System (SDM)

Approval

ApprovalData, sources / 
Meta-Analysis

The Simcyp platform is developed and maintained under a robust Quality 
Assurance framework governed by various Standard Operating Procedures. 

Verification/Testing

Quality Assurance Framework

Gate keeper

Simulator Expansion/Modification Processes 
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During the course of each version development (up to 300 builds) the Simulator is continuously tested against 
a subset of workspaces ~ 100 and regularly tested against a full set of workspaces ~4000 for verification and 
regression against previous versions and identifying deviations. 

Multiple Workspaces 
(1000s)

Database of results 
across versions

Test Portal

Automated, scientists, 
testers (50+) testing 

Updated and expanded 
after each version

Automated/Scientists/Testers (50+) regression/verification analysis 
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Version Comparison Report

After each release a report documenting the Simulator performance of compounds library 
against the previous version is provided in Simcyp Members Area. This includes AUC, Cmax, Tmax, 
CLiv, CLpo, fa fG, fH, and Vss. 
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An example of calculations documentation – Static DDI 
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An example of calculations documentation – Transporters 
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Participants – Certara UK Ltd 

• Karen Rowland Yeo – Karen.Yeo@ceratra.com

• Masoud Jamei – Masoud.Jamei@certara.com

• Iain Gardner – Iain.Gardner@certara.com

mailto:Karen.Yeo@ceratra.com
mailto:Masoud.jamei@certara.com
mailto:Iain.Gardner@certara.com
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