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“At every step of drug development, clinical pharmacology is applied to 
generate, evaluate, and use knowledge of drug disposition, 
pharmacology, and disease biology to progressively reduce regulatory 
uncertainty and inform public health decision-making”

In industry

At every step of drug development, clinical pharmacology/MIDD is 
applied to generate, evaluate, and use knowledge of drug disposition, 
pharmacology, and disease biology to enable efficient drug 
development through science-based, data-driven decision-making 
including dose/dosing regimen rationale at every stage of clinical 
development with a patient centric focus

“Clinical pharmacology principles form the basis of dosage selection 
and optimization and promote therapeutic individualization by 
translating the knowledge of patient diversity into clinical 
recommendations for safe and effective use of medications”  

Welcome Opportunity for Discussion on How to Best 
Advance Drug Development & Regulatory Assessment 

How can 
regulatory 
guidance help 
us achieve 
those goals? 
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❑ Provide an overview of scientific recommendations pertaining to clinical 
pharmacology applications during drug development and regulatory 
assessment.

❑ Discuss the current scientific challenges and gaps in applying clinical 
pharmacology principles during drug development.

❑ Identify potential opportunities and priorities for regulatory research and 
scientific guidance development from a clinical pharmacology perspective.

Workshop Goals
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Session 6 Objectives 

1) Provide an overview of clinical pharmacology guidances that provide 
recommendations on model based approaches to support drug development 
and regulatory decision-making 

2) Identify gaps and future opportunities

https://cersi.umd.edu/event/19025/clinical-pharmacology-guidances-advancing-drug-development-and-regulatory-assessment


Industry Perspective (sample of 1)
• Clinical Pharmacology & Pharmacometrics ~30 years

• Need many specialized expertise for each of the guidance

• Perspective is not meant to be an in-depth look at each available guidance

• Focus on Clinical Pharmacology but expanded to other relevant guidances

• Focus on FDA guidance only (although some topics are covered in various ICH 
guidelines)

• Overview of regulatory guidance (including both draft and final)
• What is considered core (‘routine’) 

• What are some of the challenges we face in industry

• What are some of the gaps/opportunities

• Presentation represents 1 industry’s opinion to start conversation and 
debate
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Clinical 
Pharmacology 
& Application 

of MIDD

Modified from ‘Application of Pharmacometrics in Drug Development’ paper submitted 
To Advanced Drug Delivery Reviews by Y Xiong, M Samtani, D Ouellet

TOOLS

APPLICATIONS
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Remit of Clinical Pharmacology (& Pharmacometrics) 
is broad…8 areas of focus for today

Reviewed many available guidances and summarized as follow:

• Focus #1: Core PK 

• Focus #2: Formulation/Product/Route Changes

• Focus #3: Drug-Drug Interactions

• Focus #4: Special Populations 
  (including diversity & expanding of clinical trial population)

• Focus #5: New Modalities

• Focus #6: MIDD: Approaches

• Focus #7: MIDD: Clinical Focus

• Focus #8: New Tools & Methodologies
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Focus #1 Core PK

❖Solid foundation on fundamentals with periodic reviews
❖Cover wide range of topics supporting core characterization of new drugs 

& including starting dose
❖Challenges with combination development 7
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Focus #2 Formulation/Product Change

❖Rapid development of new drugs leads to inevitable need to change formulation, drug 
product, cell line, route of administration, etc 
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Formulation/Product Change – Basics and 
Opportunities
• Core Business

• Relative BA/BE

• Path for small molecules 

• Long acting/IVIVC

• Challenges
• Clinical data package to support 

change in cell lines relative to 
stage of development

• Biopharmaceutic waiver 

• MIDD approaches to support 
change in route of administration 
(e.g., IVSC bridging) & other 
changes 

• Change in manufacturing for new 
modalities 
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Focus #3 Drug-Drug Interactions (DDIs)

** Include PBPK guidance 

❖Well established series of guidance on DDI liability, clinical study 
requirements & labeling recommendations
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DDIs – Basics and Opportunities

• Core Business
• Solid guidance with explicit 

decision trees for different types 
of DDIs

• Adoption of the use of PBPK to 
understand DDI risk and 
dosing/labeling recommendations

• Increased understanding of risk of 
DDI with therapeutic proteins

• Challenges
• Better understanding of impact on 

transporters and use of 
endogenous biomarkers

• How to leverage population PK 
analysis for DDI questions

• Use of modeling to address 
regulatory questions on 
combination of factors, e.g., DDI 
with hepatic or renal impairment
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Focus #4 Special Populations
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Focus #4 Expanding Clinical Trial 
Population in Oncology
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Expanding Patient Diversity – Basics and 
Opportunities
• Core Business

• Requirement for specialized 
population (renal, hepatic, pediatric)

• Need for studies to better reflect 
patient population

• Challenges
• Practicality of expanding inclusion/ 

exclusion criteria (predictions of effects & 
use of population PK to characterize 
impact)

• Better representation of patient population 
vs. demonstration of benefit risk in a 
controlled setting

• Application of PBPK to predict changes with 
organ dysfunction (early assessment, 
interpolation/extrapolation) and to support 
other populations (e.g, transfer to fetus, 
breast milk)

• Validity of ‘organs on a chip’
• Level of evidence required for pediatric 

assessment including model based 
approaches
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Focus #5
New 

Modalities
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New Modalities – Basics and Opportunities

• Core Business
• Valuable insight on different 

modalities

• Inform industry’s thinking based 
on agency’s broad experience

• Challenges
• What defines clinical 

pharmacology characterization

• Dose/dosing regimen optimization 
for new modalities

• Translation of new modalities 
including more complex 
assumptions and modeling 
approaches from preclinical 
studies  
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Focus #6 MIDD/Approaches

❖Provides fundamentals around modeling principles
❖Application of MIDD expanded & solidified with MIDD paired 

meetings (+ globalization with draft ICH M15 guidance) 17

2022 2003 2023 2023 2005

2022



FDA guidance on methodology + paired MIDD 
meetings provide huge opportunity for innovation 
& additional framework for interactions with 
multi-disciplinary team 

Goals of MIDD Paired Meeting Program:
❑Provide an opportunity for drug developers and FDA to discuss the 

application of MIDD approaches to the development and regulatory 
evaluation of medical products in development, and

❑Provide advice about how a particular MIDD approach can be used in a 
specific drug development program
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CPT 2024, doi:10.1002/cpt.3228

CPT 2024, doi:10.1002/cpt.3245

CPT 2021, 110(5): 1172-5 CPT 2019, 106(1): 74-8 

MIDD Success 
Stories
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Focus #7 MIDD/Clinical Focus
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MIDD – Basics and Opportunities

• Core Business
• Applications are broad and key in 

internal decision making and drug 
development decisions

• Get agency’s insight on what is 
considered clinically relevant 
(broad experience across multiple 
compounds)

• QTc characterization

• Methodology & reporting 
requirements

• Challenges
• Further bridging opportunities, e.g., 

cross indications, cross patient 
populations

• Use of exposure-response for 
optimization of dose in oncology

• Modeling disease modification over 
time or novel endpoints (e.g., longer 
trials)

• QSP applications
• Level of credibility for intended use
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Focus #8 New 
Tools & 
Methodologies

• Opportunity in providing guidance on use of QSP 

• RWE to support certain therapeutic areas difficult to 
study (e.g., rare disease, oncology)

• How to embrace AI/ML in clinical pharmacology/drug 
development

• Use of virtual twin/virtual control group
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Fit for Purpose Tools

23Drug Development Tools: Fit-for-Purpose Initiative | FDA

https://www.fda.gov/drugs/development-approval-process-drugs/drug-development-tools-fit-purpose-initiative


Summary of 
Opportunities

Embracing New Science & 
Application to Core Guidance

Embracing New Methodology

Embracing MIDD to Enhance 
New Drug Development 
Strategies
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FDA Guidance – Key to Successful Implementation

Iterative 

(Learn & Adjust)

Expand to Global

Acceptance

Balance Between Intent 

& Practicality
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Thank you! 

Need for guidance and continued 
interaction with agency
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