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EOP2A Cases
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External Commentaries
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• Objective of an EOP2A meeting

– Dose selection for phase 2B trial and the duration to select phase 3 
dose

• Models involved

– Disease model: viral dynamic model

– Drug model

• PK model for drug X

• PK model for Kaletra (LPV/RTV)

• PK interaction and PD interaction

– Trial model

• Compliance model 

• Drop out model

HIV Compound: Drug X
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Beta (mean=0.8, SD=0.2)

http://www.medadvocates.org/resources/conferences/4thPharmWkshp/indexkaletra.htm

Adherence Model

http://www.medadvocates.org/resources/conferences/4thPharmWkshp/indexkaletra.htm
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Weeks on Randomized Treatment

Biphasic Linear Model

Two scenarios at week 48 (Pwk4=0.5*Pwk48):

1. 30% 10mg BID, 35% 20mg BID, 25% 40mg QD

2. 30% 10mg BID, 35% 20mg BID, 50% 40mg QD

Dropout Model
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(Drop out)

Phase 2B Trial Simulation Based on Four Linked Models

HIV Drug-Disease-Trial Model
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• BID regimen is preferable and a lower BID dose, instead of higher 
QD dose, is worth considering

• 4 weeks is too short to select the dose based on efficacy. It is 
acceptable to use weeks 12-16 data for preliminary assessment (pick 
dose for Phase III trial) and week 24 for confirmation. Continue trial 
through week 48 for all doses.

• Kaletra (LPV/RTV) effect is so strong that it may be difficult to 
demonstrate Drug X dose-response in combination

• Dose selection may be driven by safety

FDA Recommendations



Advancing Model-Informed Drug Development
PDUFA VI

• FDA will develop its regulatory science and review expertise and capacity in MIDD approaches. This 
staff will support the highly-specialized evaluation of model-based strategies and development efforts.

• FDA will convene a series of workshops to identify best practices for MIDD. 
– Physiologically-based pharmacokinetic modeling 
– Design analysis and inferences from dose-exposure-response studies 
– Disease progression model development, including natural history and trial simulation 
– Immunogenicity and correlates of protection for evaluating biological products, including vaccines and blood 

products 

• Starting in FY 2018, FDA will conduct a pilot program for MIDD approaches. These meetings will be led 
by the clinical pharmacology or biostatistical review components within CDER or CBER.
– FDA will select 2-4 proposals (e.g., 1-2 per Center) quarterly each year 
– Evaluate dosing, duration, and patient selection in a way that can inform regulatory decision-making

• By end of FY 2019, FDA will publish draft guidance, or revise relevant existing guidance, on model-
informed drug development. By end of FY 2021, FDA will develop or revise, as appropriate, relevant 
MAPPs or SOPPs, and/or review templates and training, to incorporate guidelines for the evaluation of 
MIDD approaches.
https://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM511438.pdf
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https://www.fda.gov/downloads/ForIndustry/UserFees/PrescriptionDrugUserFee/UCM511438.pdf


MIDD Pilot Meeting Process

Madabushi R et al., The US Food and Drug Administration's Model-Informed Drug Development Paired Meeting Pilot 

Program: Early Experience and Impact. Clin Pharmacol Ther. 2019 May 13



MIDD Submissions to FDA 1st PDUFA VI Year

Madabushi R et al., The US Food and Drug Administration's Model-Informed Drug Development Paired Meeting Pilot Program: Early Experience and Impact. Clin Pharmacol Ther. 2019 May 13

This table provides a summary of the US Food and Drug Administration’s (FDA’s) model-informed drug development (MIDD) Paired Meeting Pilot Program 

experience for each quarter since its launch. The information is summarized by drug development phase, therapeutic area, specific MIDD application, 

methods applied, meeting numbers, and regulatory impact. D-R, dose–response; E-R, exposure–response; PK/PD, pharmacokinetics/pharmacodynamics; 

POPPK, population pharmacokinetics; POPPK/PD, population pharmacokinetics/pharmacodynamics; QSP, quantitative systems pharmacology. a:Includes 

meetings that were conducted, scheduled, or to be scheduled. b: Upon sponsor request, two follow-up meetings with the FDA were cancelled, as the 

objectives of the meetings were deemed to be fulfilled by previous interactions; additionally, two sponsors requested delaying the follow-up meeting (see text 

for details).
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Quarterly Meeting Requests

Total: 37
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Therapeutic Areas

Total: 37
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Drug Development Phase

Clinical Phase Count

Preclinical/FIH, Phase I 4

Phase 1, Phase 2 1

Phase 2 7

Phase 2, Phase 3 9

Phase 3 6

Phase 3, Post-approval 3

Post-approval 7

17/37
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MIDD Application Count

Clinical trial simulation/clinical trial design 2

Clinical trial simulation/clinical trial design, Supportive evidence of efficacy 1

Dose selection/optimization 9

Dose selection/optimization, Clinical trial simulation/clinical trial design 20

Dose selection/optimization, Clinical trial simulation/clinical trial design, Supportive evidence of efficacy 1

Dose selection/optimization, Predictive or mechanistic safety 1

Dose selection/optimization, Predictive or mechanistic safety, Clinical trial simulation/clinical trial design 1

Dose selection/optimization, Supportive evidence of efficacy 1

Predictive or mechanistic safety, Dose selection/optimization, Clinical trial simulation/clinical trial design, 

Supportive evidence of efficacy 1

MIDD Applications
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Method Count

Drug-disease-trial, Population Pharmacokinetic, Semi-mechanistic PK/PD 1

Drug-disease-trial, Semi-mechanistic PK/PD, Population Pharmacokinetic 1

Exposure-Response 3

Exposure-Response, Dose-response 1

Exposure-Response, Dose-response, Population Pharmacokinetic 1

Exposure-Response, Population Pharmacokinetic 12

Exposure-Response, Population Pharmacokinetic, Drug-disease-trial, Semi-mechanistic PK/PD 1

Exposure-Response, Semi-mechanistic PK/PD 1

Model-based-meta-analyses 1

Physiologically Based Pharmacokinetic 1

Population Pharmacokinetic 3

Quantitative Systems Pharmacology 2

Quantitative Systems Pharmacology, Drug-disease-trial 3

Semi-mechanistic PK/PD 5

Semi-mechanistic PK/PD, Drug-disease-trial 1

Quantitative Methods
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Phase 2 Specific Applications

MIDD Application Count

Clinical trial simulation/clinical trial design, Supportive evidence of efficacy 1

Dose selection/optimization 4

Dose selection/optimization, Clinical trial simulation/clinical trial design 11

Dose selection/optimization, Predictive or mechanistic safety, Clinical trial 

simulation/clinical trial design 1

Method Count

Drug-disease-trial, Population Pharmacokinetic, Semi-mechanistic PK/PD 1

Drug-disease-trial, Semi-mechanistic PK/PD, Population Pharmacokinetic 1

Exposure-Response, Dose-response 1

Exposure-Response, Dose-response, Population Pharmacokinetic 1

Exposure-Response, Population Pharmacokinetic 4

Exposure-Response, Semi-mechanistic PK/PD 1

Model-based-meta-analyses 1

Physiologically Based Pharmacokinetic 1

Population Pharmacokinetic 1

Quantitative Systems Pharmacology 1

Quantitative Systems Pharmacology, Drug-disease-trial 1

Semi-mechanistic PK/PD 3
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Regulatory Impact

Impact Count

Agreed on endpoints for use in trials , Aligned on MIDD 

approach/strategy, Alleviated the need for additional studies (i.e., 

fewer studies needed) 2

Aligned on MIDD approach/strategy 5

Aligned on MIDD approach/strategy, Aligned on trial dose 

selection and design 4

Smaller study needed (i.e., fewer treatment arms or fewer 

patients), Aligned on MIDD approach/strategy 2



24

Summary

• Model-informed drug development (MIDD) has a long 
history of regulatory support.

• Models with different levels of complexities have been 
applied to help various decisions at different stages.

• MIDD activities under PDUFA VI provide additional 
momentum to apply quantitative methods in more 
areas of new drug development.



25

Acknowledgements
• Current and former members of Division of 

Pharmacometrics
• Office of Clinical Pharmacology staff involved 

in MIDD program
• EPPM staff supporting MIDD
• FDA staff involved in MIDD program 
• Hao Zhu
• Rajanikanth Madabushi
• Kunal Naik
• Jessica Benjamin
• Shiew Mei Huang
• Issam Zineh
• Joga Gobburu
• Bob Powell
• Larry Lesko
• All sponsors involved in MIDD program



26

THANK YOU


