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Disclaimer

This presentation reflects personal views and 
opinions of the author and may not represent 
official standpoints of Teva Pharmaceutical 
Industries Ltd., Medicines for Europe, 
International Generics and Biosimilar 
Medicines Association or ICH M15 EWG.

In accordance with ICH policy, the discussions 
and materials generated during the ICH M15 
discussions are confidential prior to public 
consultation. 
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Model-Informed Drug Discovery & Development

“A quantitative 
framework for prediction 

and extrapolation 
centered on knowledge 

and inference, generated 
from integrated models 

of compound, mechanism 
and disease level data 

aimed at improving the 
quality, efficiency and 
cost effectiveness of 

decision making”
EFPIA CPT PSP. 5, 93–122 (2016)



Definition of MIDD 
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Model-Informed Drug Development is an approach that utilizes mathematical 
models and simulations to support key decisions in drug development.

Key Components:
Ø Data Integration: Combines diverse data sources to inform decision-

making.
Ø Predictive Modeling: Uses exposure-based, biological, and statistical 

models to forecast clinical outcomes.
Ø Risk Mitigation: Aims to reduce uncertainty and improve the probability 

of success in drug development.



Applications of MIDD 
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Clinical Trial Design Optimizes trial parameters and patient selection

Dosing Strategies Supports the development of effective dosing regimens

Safety Evaluation Predicts potential adverse effects and enhances product 
safety



The growing value of MIDD 
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Ø Driven by the need for greater efficiency in drug development
Ø Enabling of the optimal dose, appropriate population and 

informative endpoint selection in design of more efficient trials, 
as well as providing the framework to enable extrapolation to 
alternative treatment paradigms and different populations. 

Ø Expanding in situations :
Ø when other types of evidence generation are challenging due to 

the disease under study 
Ø where there are ethical and/or practical aspects in studying the 

drug development question in the target population of interest
Ø due to the complexity of the modality being investigated



Concept of Risk Based Assessment
Credibility Assessment Framework :  EMA/FDA
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Challenge: Sufficient use cases and global acceptance
Potential Solution: Extract requirements in to more general risk based framework 



High Level Guidance with respect to interactions between 
sponsors & regulators
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Challenge: One Sponsor – Multiple Regulatory Bodies 
Potential Solution: Extracted Principles rather than Procedures

On September 30, 2022



ICH M15 -Background
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Ø Still no common understanding on the appropriate use of MIDD 
within and between regulatory agencies and industry, despite the 
increasing use of MIDD analyses 
Ø Outline general principles with respect to MIDD

Ø The lack of documentation standards and model assessment, 
hinders the assessment of the modelling impact and credibility with 
respect to its intended applications 

Ø Guidance on standardization of reporting and documentation
Ø Introduce the concept of a risk-based assessment



ICH M15 –Background - continued
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Ø The absence resulting in over reliance on empirical approaches, 
inefficient drug development strategies and study designs 

Ø Strengthen the interaction and dialogue between 
disciplines involved in drug development decision-
making with respect to the role of MIDD

Ø  Recommendations with respect to interactions between 
sponsor and regulator regarding the planning, conduct, 
submission, and assessment of MIDD application



Path to the PhRMA ICH Topic Proposal 2020
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Updated PhRMA
ICH Topic 
Proposals 2020



ICH Timelines

June 2020

ICH Management Committee agreed to 
launch an MIDD Discussion Group (DG)

January 2021 

MIDD Discussion Group evaluated the 
proposal and recommended a path 
forward to the Assembly

June 2022

ICH M15 Informal Working Group (IWG) was 
endorsed, with initial discussions starting in 
September 2022. 

November 2022

The IWG became an Expert 
Working Group (EWG) upon 
finalization and approval of 
the Concept Paper and 
Business Plan 
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ICH M15 Topic Proposal & Business Plan 
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General ICH M15 link

ICH MIDD DG Road Map ICH M15 Concept Paper ICH M15 Business Plan

https://www.ich.org/page/multidisciplinary-guidelines
https://database.ich.org/sites/default/files/ICH_MIDD_Roadmap_2022_0503.pdf
https://database.ich.org/sites/default/files/ICH_M15_ConceptPaper_Final_2022_1102.pdf
https://database.ich.org/sites/default/files/ICH_M15_BusinessPlan_Final_2022_1027.pdf


Current EWG members (27 persons - 15 parties)
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Expected value of (ICH) M15 general principles guideline to 
future practice of model-informed drug development (MIDD)
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(Concept paper)



Intended Scope and Content of M15 Guidance
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Ø Outline of general scope and principles with respect to MIDD, provision of 
some genericized examples of the appropriate use of MIDD throughout the 
course of drug development; 

Ø Guidance on quantitative strategies, analysis and interpretation of results, 
standardization of reporting and documentation, with respect to data sources 
and results with the objective to improve communication of MIDD throughout the 
drug lifecycle;

Ø Introduce the concept of a risk-based assessment, such that the rigor of the 
MIDD application is commensurate with the impact or risk of the regulatory 
decision based on the results of the analysis; 



Intended Scope and Content of M15 Guidance-  
continued
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• A framework for multidisciplinary teams, to strengthen the interaction and 
dialogue involved in drug development and decision-making with respect to the 
role of MIDD; 

• A high-level general guidance on recommendations with respect to interactions 
between sponsor and regulator regarding the planning, conduct, submission, 
and assessment of MIDD application 
(specific procedural recommendations are out of scope);



Summary of a future MIDD ICH guideline 
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Ø Will represent an overarching framework that covers a wide range of MIDD 
approaches and applications, will capture the common features across 
approaches

Ø Will serve as a signpost with respect to the evolution of MIDD from being a 
niche component in R&D to being a key source for evidence generation

Ø Thanks to the risk-based analysis approach, should improve consistency in 
outcomes and communication within and between organizations

Ø Will result in achieving harmonization of understanding and expectations in 
the planning, conduct, reporting, and regulatory review of MIDD applications 

Central in this interplay is the interaction between regulators and industry, 
both at the level of MIDD practitioners as well as multidisciplinary teams 



Upcoming ICH M15 EWG Work Plan
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Expected 
Completion date

Deliverable

October 2024 • Step 1 Technical document signed off by topic leaders
Step 2a Parties consensus on technical document 
Step 2b Draft Guideline adoption by Regulators    

4Q 2024 • Step3 Regulatory Consultation & Discussion 
(including public consultation)

4Q 2025 • Step 3 Signoff
• Step 4 Adoption of M15 guideline



Considerations for Future MIDD Related 
Guidelines
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ICH GUIDELINE
/TOPIC PRIORITY CONSIDERATIONS

E4 Dose-response High Needs to be updated to re-aligned practices and 
expectations from regulators and industry on the value 
and acceptability of methods and designs for Dose-
Exposure-Response characterization

Population PK & 
Exposure-Response

Medium To further promote utilization and acceptance of 
applications using these approaches a global guideline 
may be merited (could be annexed to ICH MIDD 
guideline)

PBPK 
(Physiologically 

based PK modelling)

Medium A methodology focused guidance could be required in 
order to give more specifics with respect to both technical 
and documentation aspects associated with PBPK (could 
be annexed to ICH MIDD guideline)



Utilization of Model-based BE (MBE) approach 
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Ø Allows pivotal information of clinical trials to be 
simulated to streamline drug development, optimize its 
costs and duration as well as facilitate a regulatory 
review

Ø Enhances efficiency of drug development and 
regulatory decision-making

ØOptimizes both time and resources used in the early 
“learning” phases 

Ø Informs the “confirmatory” phases of development



MBE can be beneficial or even the first line 
solution to the assessment of bioequivalence
for:
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ØComplex MR dosage forms
ØDrugs with complex PKs that may violate assumptions of non-

compartmental analyses
ØEndogenous compounds
ØSystemic drug exposure not relevant for efficacy
ØDifficult study population
ØSafety issues
ØSparse sampling

Bringing about complex and costly drug therapies affordable to broader 
populations of patients worldwide



Challenges of Model-Informed Bioequivalence 
for Regulatory Decision Making
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Ø Complex and more mechanistic models require a multi-
disciplinary development teams as well as review teams

Ø Model evaluation should include technical and clinical validation 
of the model as well as assessment of its applicability

Ø Qualification of platforms and models intended to be used in 
multiple drug development programs

Ø Novel methodologies and approaches for generic drug 
development need to be consulted with regulators.
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