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I work as a senior pharmacometrics assessor at 

the Swedish Medical Products Agency since 2016. 

I have a PhD in pharmacometrics from Uppsala 

University, Sweden. Prior to joining MPA, I worked 

as a researcher at Uppsala University.

Currently I am Chair of the EMA Modelling and 

Simulation Party, and Regulatory Chair of the ICH 

MIDD discussion group as well as a member of 

the ICH E11A Pediatric Extrapolation expert 

group.

Kristin Karlsson, PhD
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Disclaimer

The views expressed in this presentation are 

those of the speaker, and are not necessarily 

those of MPA or EMA.



4

• Overview of the regulatory proccess in EU

• Regulatory value of MIDD

• Interacting with regulators in EU

• Reporting and presentation of MIDD analyses

• Guidance documents

• Summary

Outline
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EMA framework

European Commission

EMA

CHMP CVMP PRAC PDCO COMP CAT HMPC

SAWP

MSWP

BSWP

Other WPs

CHMP: Committee for Human Products for Medicinal Use

PDCO: Paediatric Committee

SAWP: Scientific Advice Working Party

MSWP: Modelling and Simulation Working Party

BSWP: Biostatistics Working Party

PKWP: Pharmacokinetics Working Party

CVMP: Committee for Medicinal Products for Veterinary Use

PRAC: Pharmacovigilance Risk Assessment Committee

COMP: Committee for Orphan Medicinal Products

CAT: Committee for Advanced Therapies

HMPC: Committee on Herbal Medicinal Products

PKWP
The committees and working parties consist of experts from the national 

competent authorities
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EMA Regulatory Science to 2025
Published in 2020

EMA Regulatory Science to 2025 (europa.eu)

https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/ema-regulatory-science-2025-strategic-reflection_en.pdf
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EMA Regulatory Science to 2025
Published in 2020
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• Early: Enable early informed discussion with sponsors regarding study designs, 

endpoints, dose regimens, data needed to support benefit risk decisions

• At Market Authorization Application: Support benefit risk decisions by 

quantifying uncertainties and their clinical consequences based on prior 

knowledge at disease, mechanism and compound level

• Propose Risk mitigation activities 
o Update posology section in SmPC particularly for special populations

o Inform contents of the RMP

• Post Marketing: Support signal detection and assessment, and Lifecycle 

management 

Regulatory value of MIDD
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• Poor communication between sponsors and 

regulators

• Poor communication and understanding

within regulatory experts 

Main challenges to wider acceptance of model 

informed approaches for high impact applications
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• EMA Innovation Task Force (ITF)
o Provide a forum for early dialogue with applicants, to proactively identify scientific, legal and 

regulatory issues of emerging therapies and technologies

• ITF briefing meetings
o Facilitate informal exchange of information and guidance in the development process, 

complementing and reinforcing existing procedures such as advanced-therapy-medicinal-

product (ATMP) classification and certification, designation of orphan medicinal products and 

scientific advice

o Intended to take place much earlier than when one would normally seek scientific advice

Interacting with regulators in EU
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• Scientific advice and protocol assistance
o Clinical aspects (appropriateness of studies in patients or healthy volunteers, selection of 

endpoints, i.e. how best to measure effects in a study, post-authorisation activities including 

risk management plans);

o Methodological issues (statistical tests to use, data analysis, modelling and simulation)

• Prepared by Scientific Advice Working Party, with support from other experts 

such as Modelling and Simulation Working Party

Interacting with regulators in EU
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• Qualification of novel methodologies for medicine development
o Support the qualification of innovative development methods for a specific intended use in the 

context of research and development into pharmaceuticals.

o Outcomes: Opinion on the acceptability of a specific use of a method or a letter of 

support when the novel methodology under evaluation cannot yet be qualified but is shown 

to be promising based on preliminary data

• Examples:
o Qualification Opinion of MCP-Mod as an efficient statistical methodology for model-based 

design and analysis of Phase II dose finding studies under model uncertainty (europa.eu)

o Letter of support for “Islet autoantibodies as enrichment biomarkers for type 1 diabetes 

prevention studies, through a quantitative disease progression model” (europa.eu)

o Letter of support for Model-based CT enrichment tool for CTs in aMCI (europa.eu)

Interacting with regulators in EU

https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/qualification-opinion-mcp-mod-efficient-statistical-methodology-model-based-design-analysis-phase-ii_en.pdf
https://www.ema.europa.eu/en/documents/other/letter-support-islet-autoantibodies-enrichment-biomarkers-type-1-diabetes-prevention-studies-through_en.pdf
https://www.ema.europa.eu/en/documents/other/letter-support-model-based-ct-enrichment-tool-cts-amci_en.pdf
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• National competent authorities within EU
o Scientific advice

o Pre-submission meetings

Interacting with regulators in EU
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• Paediatric committee
o The PDCO's main role is to assess the content of paediatric investigation plans (PIPs), which 

determine the studies that companies must carry out in children when developing a medicine. 

This includes assessing applications for a full or partial waiver and for deferrals.

o The assessment of Modelling and Simulation Studies, and Extrapolation Studies are 

supported by Modelling and Simulation Working Party

Interacting with regulators in EU
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✓ Description of PK and PD data and quantitative characterization of their determinants (e.g. age, 
bodyweight, organ impairment, co-medications, co-morbidities)

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

✓ Characterization of the impact of change in dosing regimen on drug efficacy or safety (e.g. change in 
dosing frequency for more convenience or better compliance) 

✓ Clinical trial design optimization 

✓ Dose finding/selection

✓ Waive a dose finding study for a new indication

✓ Waive a clinical drug-drug interaction study

✓ Waive a PK, PKPD or efficacy and safety trial or parts of such trials in unstudied or limitedly studied 
(sub)populations (e.g. children, aged patients, rare disease.)

✓ Paediatric investigation plans

Current use of modelling and simulation in 

regulatory submissions
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Regulatory scrutiny of MIDD approaches

MEDIUM IMPACT  M&S to justify

HIGH IMPACT  M&S to replace

LOW IMPACT   M&S to describe

Im
p
a
c
t o

n
 re

g
u
la

to
ry

 d
e
c
is

io
n

+++
Scientific Advice, Supporting Documentation, Regulatory 

Scrutiny

++Scientific Advice, Supporting Documentation, Regulatory 
Scrutiny

+
Scientific Advice, Supporting Documentation, Regulatory 

Scrutiny

Adapted from the framework proposed for M&S in regulatory review, presented at the EFPIA/EMA M&S Workshop 2011 by 
Terry Shepard (MHRA)
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What a regulatory assessor looks for in a MIDD 
report

Scientific question of interest

Regulatory impact

Type of model(s)

Context of use of the model(s)

Credibility assessment

Risk based analysis of decision consequence

Model informed decision
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Aim:

This guideline provides guidance on how to present the results of a 

population pharmacokinetic analysis, in order to provide a level of 

details that will enable a secondary evaluation (i.e. assessment by 

regulatory authorities of the conducted analysis and conclusions 

drawn). Guidance on the content of the analysis plan for the population 

PK analysis is presented and recommendations for information to be 

included in key sections of the report are provided. 

PopPK guideline
PublishedJune 2007
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Aim:

To describe the expected content of PBPK modelling and simulation 

reports included in regulatory submissions, such as applications for 

authorisation of medicinal products, paediatric investigation plans and 

clinical trial applications. This includes the documentation needed to 

support the qualification of PBPK platform for the intended use and the 

evaluation of the drug model. The guideline applies to commercially 

available platforms and to in-house built platforms.

PBPK guideline
PublishedDecember 2018
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Aim:
The main focus of this document is to provide a framework for extrapolation as 

an approach to generate evidence on one or more specific research questions 

to support regulatory assessment of  marketing authorisation application in a 

target population. Specifically, the document promotes the use of quantitative 

methods to help assess the relevance of existing information in one or more 

source populations to one or more target population(s) in respect of the 

disease, the drug pharmacology and clinical response to treatment.

Extrapolation Reflection Paper
Published October 2018
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• ICH E11A Paediatric Extrapolation

• ICH M12 Drug Interaction Studies

• ICH MIDD Discussion Group – One year remit (2021)

• EMA Role of pharmacokinetics in the development of medicinal products in 

the paediatric population - revision

Guidance documents in the pipeline
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• It is highly encouraged to discuss MIDD plans with EU regulators
o Make sure to write the request such that it is clear that M&S experts are desirable in the 

meetings

• When reporting/communicating models
o Provide a description of the MIDD approach in the context of the drug development program, 

not only technical reporting of the model development

o Clearly state what the purpose of the modelling is and specifically if that is different from 
previous use of the model(s)

o Clearly state how the model has been developed and the setup for simulations

o At any level of communication, make sure to provide sufficient documentation for secondary
review of the modelling quality and credibility of the results

• MIDD is a multidisciplinary effort!

Concluding remarks
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• Innovation in medicines | European Medicines Agency (europa.eu)

• Scientific advice and protocol assistance | European Medicines Agency 

(europa.eu)

• Qualification of novel methodologies for medicine development | European 

Medicines Agency (europa.eu)

Useful links

https://www.ema.europa.eu/en/human-regulatory/research-development/innovation-medicinesema's-innovation-task-force-(itf)-section
https://www.ema.europa.eu/en/human-regulatory/research-development/scientific-advice-protocol-assistance
https://www.ema.europa.eu/en/human-regulatory/research-development/scientific-advice-protocol-assistance/qualification-novel-methodologies-medicine-development-0
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