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The perspectives in this talk are those of the presenter only and do not necessarily represent the 
views of Pfizer

Acknolwedgements: Jeff Palmer, Anindita Banerjee, Donal Gorman, Susie Collins 

Disclaimer
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1. What is MIDD?

2. Brief history of MIDD

3. MIDD in Pfizer

4. MIDD in cell and gene therapy 

Agenda
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Some examples of MIDD

“MBMA” of competitor effect sizes

Deriving a placebo prior 

to reduce sample size

QSP model to predict 

longer-term responses

Estimating standard deviation 

for a future study

Summarising historical effect 

sizes

Sample sizing based on 

Bayesian Emax Model
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Evolution of MIDD Concept

M&S
• Modelling & Simulation

PMx&SP

•  Pharmacometrics
• System pharmacology

MBDD

• Model-Based Drug 
Development

MIDD

• Model-Informed Drug 
Development

MID3

• Model-Informed Drug 
Discovery and Development

2007

2020Model-Informed Drug Development
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FDA Perspective on MIDD

• PDUFA VII (2023) legislation ensures continued FDA commitment to several MIDD initiatives

!

†

†
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FDA Quantitative Medicine Center of Excellence (QM CoE)

CDER Quantitative Medicine Center of Excellence (QM CoE) | FDA

Remit

Influencing Policy

Strategic Planning

Multidisciplinary 

Training/Education

https://www.fda.gov/about-fda/center-drug-evaluation-and-research-cder/cder-quantitative-medicine-center-excellence-qm-coe
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FDA QM CoE Public Workshop (April 25, 2024)
Streamlining Drug Development and Improving Public Health through Quantitative Medicine: An 

Introduction to the CDER Quantitative Medicine Center of Excellence - 04/25/2024 | FDA

https://www.fda.gov/drugs/news-events-human-drugs/streamlining-drug-development-and-improving-public-health-through-quantitative-medicine-introduction
https://www.fda.gov/drugs/news-events-human-drugs/streamlining-drug-development-and-improving-public-health-through-quantitative-medicine-introduction
https://www.fda.gov/drugs/news-events-human-drugs/streamlining-drug-development-and-improving-public-health-through-quantitative-medicine-introduction
https://www.fda.gov/drugs/news-events-human-drugs/streamlining-drug-development-and-improving-public-health-through-quantitative-medicine-introduction
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QM CoE Workshop: Excerpt from Statistics Presentation
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QM CoE Workshop: Participating Offices and Scope

Participating Offices

Scope
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History of MIDD (ECTD*/EQDD*) in Pfizer (from 2003 to 2020)

Behaviors
• Alignment
• Engagement
• Collaboration

Stakeholders
• Statistics
• Clinical Pharmacology
• Clinical
• Pharmacometrics

*ECTD = Enhanced Clinical Trial Design

*EQDD = Enhanced Quantitative Drug Development

Robust implementation history and evolution of MIDD principles
across Pfizer portfolio have been made possible only through

the right behaviors by the right stakeholders
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MIDD Reboot 2020

1. Substantial evidence of value that MIDD (EQDD) 
has brought to Pfizer (millions saved each year)

2. Expectation from multiple regulatory authorities 
for MIDD implementation

3. Efficient implementation of MIDD practices will 
require wider cross-functional alignment than 
ever before

4. Initiative aims to:

• Align internal practices with industry

• Influence external stakeholder and future directions

• Further establish MIDD as integral part of development at Pfizer

• Connect experts throughout the organization to foster knowledge 
sharing and maximize opportunities

• Training materials and monthly MIDD forum

History of MIDD in Pfizer (2020 onwards)

• MIDD is an integral part of the clinical develop plan/ 
integrated evidence plan

• MIDD discussions should occur prior to FIH and quantitative 
lines in the pre-clinical space

• The MIDD discussions must start between all the 
quantitative lines no later than when the compound goes into 
phase 1, while the team is developing the CDP. 
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Cell/ Gene Therapy Clinical Development Has Unique Challenges

• Kinetics/ clearance are unique to the MoA(s)

• First study in GTx is non placebo controlled in a very small number of patients

• Transition to second study may be pivotal trial leading to BLA submission

• Natural history data are a key factor (if they exist!)

• Extremely competitive space with rapidly emerging data – not always comparable (different vectors, 
transgenes, regulatory elements)

• Safety remains a key question

• How do we ensure we take the correct decision with a one-time therapy? How much risk is 
appropriate?

All These Points Should be Addressed with a Quantitative [Model-Informed] Strategy!
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Defining Success by Pharmacology Principles in GTx 

Mohamed Hassanein, Kelly A Fader, David Beidler. “Biomarkers in Gene Therapy Development for Rare Diseases.” ISBN 9781032136554
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Opportunities for MIDD in the GTx Space

Trial Design / CDP/ IEP Areas

• Characterization of genetic subpopulations

• Seamless trial design FIH → Pivotal

• Assay/ CMC characterization impacts on immune response

• Meta-analysis to benchmark efficacy of a candidate GTx

• Extrapolation of in vitro/vivo data to multiple systems or cell 
types

• Quantitative dose finding with models used in oncology 
(BLRM) retro fit to the GTx space

• Bayesian borrowing to inform AE profiles in LTFU

• Incorporating digital endpoints into PK-PD modeling
Belov, Artur, et al. "Opportunities and challenges for applying model‐informed drug development 

approaches to gene therapies." CPT: Pharmacometrics & Systems Pharmacology 10.4 (2021): 

286-290.
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Mechanism of Action/ PK-PD Areas

• Kinetics / clearance 

• On/off target integration

• Adverse event risk (cytokine release syndrome, thrombotic 
microangiopathy, etc.)

• Durability

Opportunities for MIDD in the GTx Space
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Thank You
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