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Introduction
• Modelling and Simulation (M&S) approaches are increasingly included in regulatory

submissions.

• Pharmacometric models are now part of most of regulatory submissions.

• The use of the models often exceed descriptor roles and this change in their context
of use come with some costs in establishing their credibility.

• The risk informed credibility framework is a tool that can aid in addressing some of
the current challenges.

• We suggest the framework is suitable both for mechanistic and empirical models.

• Their role is also evolving from low to higher impact application

• The EMA PBPK guideline is currently the reference document for regulatory
assessment of mechanistic models in the EU network

• The risk informed credibility framework is a tool that can aid in addressing some of
the current challenges.
• We suggest the framework is suitable both for mechanistic and empirical models.



Some barriers to a larger acceptability of model informed approaches for High 
regulatory impact applications

- Lack of standards/consensus/Best Practices for:

- Poor communication between stakeholders

- Model planning
- Model development (implementation)
- Model evaluation
- Data sources and data quality
- Reporting of modelling and simulation results

- Terminology issues
- Different perspectives
- Too much/too little technical details on the modeling exercice

Introduction



Regulatory assessment of M&S:
EMA Regulatory procedures



Applications of modelling and simulation in 
regulatory submissions
• Trial design optimization

• Dose finding/selection for early phase and peadiatric studies

• Description of PK data and quantitative characterization of their
determinants (e.g. age, bodyweight, organ (liver, kidney) impairment, co-
medications, co-morbidities)

• Characterization of Pharmacokinetic (PK) Drug-drug interactions (waiver of
dedicated studies)

• Waiver of efficacy/safety study (extrapolation)

• Characterization of the impact of change in formulation or regimen on
drug efficacy or safety (e.g. modified release, biosimilars, etc.)

• Etc.



EMA Regulatory procedures where M&S 
assessment is needed

models and related applications are included in 
the following regulatory procedures: 

• Innovation Task Force (ITF) briefing meetings

• Scientific advices 

• Protocol assistance 

• Pediatric investigation plans (PIP)

• Qualification advice 

• Qualification opinion 

• Marketing authorization applications

• Post-marketing Signals

• Referrals

• Etc.



• Advice on the Paediatric development programme

• The agreed PIP included two studies: PK/PD study and Safety/Efficacy (SE) 
study

• High likelihood that agreed paediatric programme will not meet its 
scientific or regulatory goals due to poor recruitment Sponsor Proposal: 
Changes to the T2DM paediatric programme utilising an extrapolation 
framework
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Example: 

Request for Scientific advices to support a modification of the Pediatric 
investigation plan(PIP)  for an Sodium-glucose Cotransporter-2 (SGLT2) 
inhibitor



Objectives:

• Sample size calculation

• When data from the study in children is available, validation of the model-based

extrapolation of efficacy from adults to children

SGLT2 inhibitor
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Regulatory assessment of M&S:
EMA Regulatory Guidance documents



EMA guidance documents



EMA guideline on 
reporting of PBPK 

https://www.ema.europa.eu/en/documents/scientif
ic-guideline/guideline-reporting-physiologically-
based-pharmacokinetic-pbpk-modelling-
simulation_en.pdf



EMA guideline on 
reporting of PBPK 

https://www.ema.europa.eu/en/documents/scientif
ic-guideline/guideline-reporting-physiologically-
based-pharmacokinetic-pbpk-modelling-
simulation_en.pdf



Regulatory assessment of M&S:
Regulatory impact



Regulatory impact



Regulatory impact



Regulatory assessment of M&S:
Risk-based credibility assessment framwork



• Model as backbone of knowledge
• consolidate knowledge

• inform next step

• …iterate…

• open sponsor/regulator dialogue on potential applications

-> model informed drug development (MIDD)

MIDD vs credibility assessment

• Model as a method to answer a question
• specific applications

• model assessment

-> credibility framework



Interface between

• what we want to know
• the method (proposed) used to answer
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Risk-based credibility assessment as a supporting tool for model 
evaluation

Drug 
development-

related
Application

- Development of new formulation
- Extension of indication
- Switch in formulations/dosing

regimen
- Trial design optimisation 
- Dose finding/selection
- Labelling for in untested

subgroups
- Etc,

Question to be
addressed by 
M&S

Context of use
Model informed
decision making

- Acceptability criteria
- Regulatory impact
- Model influence
- Risk based decision making
- Credibility activities

Credibility-based framework

Regulatory
assessment

Regulatory
Decision
making



Risk-based assessment of medical products
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Credibility matrix Entry

Investigational product

Type of model

Scientific question(s) of interest

Context of use

Acceptability criteria

Regulatory impact

Risk based analysis of decision consequence

Credibility activity results

Model informed decision
Refs:  Skottheim Rusten and Musuamba Tshinanu. White paper. Scientific and regulatory evaluation of empirical pharmacometric models: An application of the risk informed credibility assessment framework. Submitted. 
Musuamba Tshinanu et al. White paper. Scientific and regulatory evaluation of mechanistic in silico drug and disease models in drug development: building model credibility. CPT. Pharmacometrics & Systems Pharmacology 

Risk-based assessment of medical products
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EMA guideline on 
reporting of PBPK 

Data quality is Key!!!
- Data sources
- Data relevance

Risk-based 
assessment of M&S
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V&V - Credibility activities

Refs:  Skottheim Rusten and Musuamba Tshinanu. White paper. Scientific and regulatory
evaluation of empirical pharmacometric models: An application of the risk informed
credibility assessment framework. Submitted. 
The American Society of Mechanical Engineers. Assessing Credibility of Computational 
Modeling through Verification and Validation: Application to Medical Devices (American 
Society of Mechanical Engineers, New York, 2018). 



Question

Model

Credibility
matrix

V&V

Decision
Perform or 
implement

Plan or
completed

Spesific
application

Alternative 
methods to answer 

the Question

Regulatory
assessment



Conclusion
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Conclusion

• Regulatory assessment is maturing with the increasing
experience.

• In the context of drug assessment, M&S is a method to
answer a question.

• The risk informed credibility framework is an interesting
tool for submission of modelling and simulation results
for regulatory assessment

• The regulatory impact, the data quality and the
credibility assessment are important considerations for
regulatory qualification of PBPK models
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Thank you!
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