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Qualification of the Simcyp platform for 
CYP-mediated drug-drug interactions: a 
Certara perspective
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Qualification Opinion for CYP-mediated DDIs

• Discussions started 
in 2022

• Initial submission in 
December 2022
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• Call to action for EMA to engage a team of PBPK assessors to 
establish common practices

• 25 years of work were reviewed - including compound files, 
practices, documentation – wide ranging comments

• Important to establish appropriate contexts of use 

• A collaborative process especially in the latter stages 

• Application of the PBPK analysis findings to the review process itself 
were an important part of discussions

• Pharmacometricians were actively involved in discussions especially 
on how to assess variability/uncertainty/bias for PBPK models

Key Reflections on the Qualification Process



PBPK Models – Important to Review the Building Blocks 
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NOTE: An important consideration of the Qualification Opinion.  



Contexts of Use: 1-3 
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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 administered orally under 
fasted conditions or intravenously in healthy subjects when a clinical study 
with a strong CYP inhibitor has been conducted (and used to verify the fmCYP). 

2. The Simcyp Simulator (V19 R1) can be used to predict the CYP-mediated 
inhibitory effect of a drug on the exposure of other CYP substrates administered 
orally under fasted conditions or intravenously in healthy subjects when a 
clinical study with a sensitive CYP substrate has been conducted (and used to 
verify the competitive inhibition effect in vivo).

3. The Simcyp Simulator (V19 R1) can be used to predict the CYP-mediated MBI 
effect of a drug on the exposure of other CYP substrates administered orally 
under fasted conditions or intravenously in healthy subjects when a clinical 
study with a sensitive CYP substrate has been conducted (and used to verify the 
MBI effect in vivo).



Context of Use: 4  
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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.  

NOTE: A typical scenario in early development where inhibition 
parameters and PK data are available for drug to determine whether a 
clinical DDI studies needs to be performed.  



Appropriate Range for Sensitivity Analysis on Ki
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• In vitro derived Ki values should always be
corrected for NSMB – Ki,u. 

• A positive control is typically included –
Ki,u values should be determined. 

• Compared against the Ki,u values of
positive control if available in Simcyp
Simulator V19.

• Scalar can be derived and applied to the
Ki,u for the new drug.

• Thus, initial simulations can be run using
the in vitro Ki,u value and the updated
value after application of the scalar. 

Paroxetine Ki range before fumic correction Ki range after fumic correction

Min [µM] 0.065 0.01105

Max [µM] 1.4 0.126

fold 21.54 11.4

UOW
DIDB



Representative Qualification Matrix
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Enzyme Competitive 
Inhibition MBI ALL

CYP1A2 42 0 42
CYP2C8 7 10 17
CYP2C9 19 3 22
CYP2C19 15 13 28
CYP2D6 34 10 44
CYP3A4/5 64 29 93

181 65 246

Substrates

• CYP1A2 (n=3)
• CYP2C8 (n=2)
• CYP2C9 (n=5)
• CYP2C19 (n=3)
• CYP2D6 (n=6)
• CYP3A (n=16)
➢ Total = 34 

Substrates

• CYP1A2 (n=5)
• CYP2C8 (n=5)
• CYP2C9 (n=5)
• CYP2C19 (n=5)
• CYP2D6 (n=8)
• CYP3A (n=19)
➢ Total = 46

2023 06

2024 12

Added as substrates

Duloxetine (CYP1A2)
Olanzapine (CYP1A2)

Lansoprazole (CYP2C19)
Voriconazole (CYP2C19)
Montelukast (CYP2C8)
Pioglitazone (CYP2C8)

Tucatinib (CYP2C8)
Paroxetine (CYP2D6)
Propranolol (CYP2D6)

Carbamazepine (CYP3A4)
Mirabegron (CYP3A4)
Verapamil (CYP3A4)

Inhibitors

• CYP1A2 (n=2)
• CYP2C8 (n=3)
• CYP2C9 (n=5)
• CYP2C19 (n=5)
• CYP2D6 (n=9)
• CYP3A (n=20)
➢ Total = 25 
➢ Pathways =44

Inhibitors

• CYP1A2 (n=4)
• CYP2C8 (n=6)
• CYP2C9 (n=5)
• CYP2C19 (n=8)
• CYP2D6 (n=11)
• CYP3A (n=16)
➢ Total = 28
➢ Pathways = 50

2023 06

10 inhibitor (extra pathways) 

Cimetidine (CYP1A2)
Propranolol (CYP1A2)
Cimetidine (CYP2C19)

Omeprazole (CYP2C19)
Voriconazole (CYP2C19)

Clopidogrel (+ 
glucuronide) (CYP2C8)

Tucatinib (CYP2C8)
Cimetidine (CYP2D6)
Duloxetine (CYP2D6)

Mirabegron (CYP2D6)



CYP3A4 DDI Matrix – Range of Substrates/Inhibitors
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“Traditional” Predictive Performance of CYP-
Mediated DDIs
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ALL - CI

Cmax Ratio AUC Ratio

AFE (bias) 0.95 0.99

AAFE (precision) 1.20 1.19

Number Studies 130 187

V19R1 Built 96 ALL - MBI

Cmax Ratio AUC Ratio

AFE (bias) 1.01 1.02

AAFE (precision) 1.23 1.25

Number Studies 60 68

V19R1 Built 96



11 Presentation title

2-fold 1.5-fold 1.25-fold

Cmax 
Ratio

AUC 
Ratio

Cmax 
Ratio

AUC 
Ratio

Cmax 
Ratio

AUC 
Ratio

3 2 11 19 30 37

83 108 83 108 83 108

96.39 98.15 86.75 82.41 63.86 65.74

2-fold 1.5-fold 1.25-fold

Cmax 
Ratio

AUC 
Ratio

Cmax 
Ratio

AUC 
Ratio

Cmax 
Ratio

AUC 
Ratio

3 3 4 7 14 26

58 81 58 81 58 81

94.83 96.30 93.10 91.36 75.86 67.90

2-fold 1.5-fold 1.25-fold

Cmax 
Ratio

AUC 
Ratio

Cmax 
Ratio

AUC 
Ratio

Cmax 
Ratio

AUC 
Ratio

1 1 4 4 7 9

34 37 34 37 34 37

97.06 97.30 88.24 89.19 79.41 75.68

Predictive Performance of CYP-Mediated DDIs – 
According to Each COU
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Bayesian Meta-Regression Models



Geometric Mean Ratio – Uncertainty 
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“Regulatory Standard” Compound File Summaries
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Future Qualification - Priorities
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• Low hanging fruit 
• Induction
• Induction/MBI

• COU 4 – DDI study for a perpetrator w/o a clinical DDI

• Transporter mediated DDIs

• Specific Populations
• Pediatriacs/lactation/pregnancy
• Organ impairment



Thank you

name.surname@ema.europa.eu
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