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• Use of antidepressants in vulnerable and under-
represented patient populations associated with risks
and uncertainty1

• Problem: lack of clinical studies → evidence gaps
• Research question: How can safe and individualized

use of antidepressants be achieved despite limited
clinical data?

• Systematic overview of PBPK models for antidepressants
• Identify
→ application areas
→ commonly used software platforms
→ current research gaps

Results

Scoping review according to PRISMA-ScR-guidelines (see flow diagram)

Methods

Heterogenous availability of PBPK 
models for antidepressants

Most models for: fluvoxamine, 
paroxetine, venlafaxine

Rare or missing: models for e.g. 
mirtazapine, milnacipran

Fig. 3: Number of PBPK models per application area, DDI: drug drug interaction, D(D)GI: drug (drug) gene interaction, CNS: central
nervous system
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Fig. 1: PRISMA-ScR flow diagram. AD antidepressant, OSP Open Systems Pharmacology (OSP-based-publications-and-content)

Physiologically based pharmacokinetic (PBPK) modeling 
as a valuable tool to address this question

Time frame 1977 – July 2025

Language DE, EN

PBPK models Newly developed or extended models; existing models in new context

Antidepressant ATC-classified; available in DE

Application area Clinical relevance required

Review-Management-Software Rayyan®
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Number of PBPK models for antidepressants (n = 86)

Number of PBPK models per application area

Fig. 2: Number of PBPK models per antidepressant

Software Platforms used for modeling

Software Platform Proportion of PBPK models [%]

SimCyp® Simulator 46

GastroPlus® 17

PK-Sim® (+ Mobi®) 17

R® / Rstudio® 8

Others 12

Relevant research gap:
Limited mechanistic under-
standing of the impact of CYP
enzyme activity on duloxetine
PK and the contribution of
additional influencing factors.

Objective

Current status
• Initial base model (bottom-up)
• One clinical dataset

Challenges
• Absorption delayed
• Elimination phase too slow

Next steps
• Sensitivity analysis & parameter 

identification
• Parameter optimization & validation
• Additional clinical data 
• Investigation of impact of CYP 

enzyme activity by systematic 
variation of enzyme activity levels

Outlook

Fig. 4: Plasma concentration–time profile of duloxetine following oral administration of 60 mg Cymbalta gastro-resistant hard capsules
(single dose) in healthy adults. Observed data: Rizea-Savu (2019)2

• Objective: Improved understanding of CYP-mediated metabolism
• Identification of additional factors influencing PK of duloxetine

Common applications: DDI and 
pregnancy

Scarce or no models: addressing 
different ethnicities and children

Software platform: PK-Sim®

Model refinement 
required!

Background

Foundation for future PBPK model development and 
application


