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Constructing the Reproducible  
Quantitative Framework across R&D   

 

Model-Informed Drug Discovery & Development - MID3: 

“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” 
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EMA/EFPIA M&S WORKSHOP (Dec 2011) 

Objectives  

 

BOS 1  

BOS 2  

BOS 3  

BOS 4   

• Discuss the role and scope of M&S in 
drug-development from both the 
developer’s and the regulator’s 
perspectives. 

• An opportunity for industry, academia 
and regulators: 
• To learn from each other 
• Create greater awareness 
• Share experiences 
• Identify gaps and future opportunities  

 

Outputs  
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Opportunities identified (Dec 2011) 
and progress (Sept 2016) 

Opportunities Key Challenges  Actions  Progress 

Robust informed 
R&D decision making 
- Improve R&D 
efficiency 

• MID3 - underutilized & 
undervalued by Pharma 

• Communication gap between 
modellers & non-modellers 

• Develop Common 
understanding in terms 
of the practice, 
application and value of 
MID3  

• Good Practices in MID3 White Paper:  
Why, What & Challenges /Opportunities 
for Pharma Sections  

Robust informed 
R&D regulatory 
assessment  
• Inform Risk Benefit 

assessment  
• Greater acceptance 

in extrapolation and 
other medium & 
high impact 
Regulatory 
Decisions 

• Heterogeneity of MID3 reporting 
in submissions 

• EFPIA to agree basic 
documentation 
standards for 
submissions 

• Good Practices in MID3 White Paper:  
How (Documentation)  

• Variable readiness of EMA & 
other agencies to evaluate MID3: 
staff & lack of guidelines 
 

• EMA to form and evolve 
MSWG 

• Develop guidelines  

• MSWG Formed 2013  
• Activity reports 2013, 2014, 2015 
• Development of  MID3  regulatory 

guideline planned?  
 

• Mis-perception that dose 
response is only company risk  
 

• Host workshop and 
evolve Dose Response 
practice & Review 

• Workshop held Dec 2014- Report, papers 
• Review templates to be updated 
• Formation of expert  group to drive output  

• Communication gap between 
modellers & non-modellers 

• Host workshops 
involving 
multifunctional group 

 

• Extrapolation Workshop (EMA Sept  2015, 
EMA/EFPIA May 2016) 

• PBPK workshop (TBC) 
• Qualification Procedures  x3 with Key M&S 

component 

• Data Sharing 
 

• Strengthen data sharing 
initiatives  

• DDMoRe (2016) / Access to Clinical Trial 
Data  

Completed, Progress 

http://www.ema.europa.eu/docs/en_GB/document_library/Report/2014/06/WC500167815.pdf
http://www.ema.europa.eu/ema/pages/includes/document/open_document.jsp?webContentId=WC500185895
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=1&ved=0ahUKEwjGlpe1ku3MAhXHHxoKHZg_AxoQFggcMAA&url=http://www.ema.europa.eu/docs/en_GB/document_library/Report/2016/04/WC500205034.pdf&usg=AFQjCNHAIKYhCG-Q-jAUY8VVonzgCkKvpg&sig2=Kj3I1aOD6uCKsxFLPw1voQ&bvm=bv.122448493,d.d2s
http://www.ema.europa.eu/ema/pages/includes/document/open_document.jsp?webContentId=WC500185864
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/events/2015/07/event_detail_001178.jsp&mid=WC0b01ac058004d5c3
http://www.ema.europa.eu/ema/index.jsp?curl=pages/news_and_events/events/2015/10/event_detail_001230.jsp&mid=WC0b01ac058004d5c3
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000319.jsp&mid=WC0b01ac0580022bb0
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000319.jsp&mid=WC0b01ac0580022bb0
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Objectives: 
• To promote “Good Practices” with regards to the planning conduct & documentation 
• To include illustrative examples to demonstrate their use, impact & value 
• To promote Model Informed Drug Discovery & Development (MID3) 

Acknowledgements : 

• Efthymios Manolis (EMA/MSWG) 

• Terry Shepard (MHRA/MSWG)) 

Abstract:  
http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/abstract 
Paper:  
http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/pdf 
Supplemental info: 
http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/suppinfo 
Podcast:  
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2163-
8306/homepage/podcasts.htm 
 

http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/abstract
http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/abstract
http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/pdf
http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/pdf
http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/suppinfo
https://urldefense.proofpoint.com/v2/url?u=http-3A__onlinelibrary.wiley.com_journal_10.1002_-28ISSN-292163-2D8306_homepage_podcasts.htm&d=CwMBAg&c=UE1eNsedaKncO0Yl_u8bfw&r=PxR5ytP2wfoMcoCCVTbCTSAJjO9j8uBFOXkJwduu59w&m=ItdbdURSVSCcU8gMSgw9Z_SGBRxDmXmJWSlNhrHBFx0&s=MlGVh-HQvYFkpfAu2n1sUnlQNylTu3FqGxuEfuxVoSc&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__onlinelibrary.wiley.com_journal_10.1002_-28ISSN-292163-2D8306_homepage_podcasts.htm&d=CwMBAg&c=UE1eNsedaKncO0Yl_u8bfw&r=PxR5ytP2wfoMcoCCVTbCTSAJjO9j8uBFOXkJwduu59w&m=ItdbdURSVSCcU8gMSgw9Z_SGBRxDmXmJWSlNhrHBFx0&s=MlGVh-HQvYFkpfAu2n1sUnlQNylTu3FqGxuEfuxVoSc&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__onlinelibrary.wiley.com_journal_10.1002_-28ISSN-292163-2D8306_homepage_podcasts.htm&d=CwMBAg&c=UE1eNsedaKncO0Yl_u8bfw&r=PxR5ytP2wfoMcoCCVTbCTSAJjO9j8uBFOXkJwduu59w&m=ItdbdURSVSCcU8gMSgw9Z_SGBRxDmXmJWSlNhrHBFx0&s=MlGVh-HQvYFkpfAu2n1sUnlQNylTu3FqGxuEfuxVoSc&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__onlinelibrary.wiley.com_journal_10.1002_-28ISSN-292163-2D8306_homepage_podcasts.htm&d=CwMBAg&c=UE1eNsedaKncO0Yl_u8bfw&r=PxR5ytP2wfoMcoCCVTbCTSAJjO9j8uBFOXkJwduu59w&m=ItdbdURSVSCcU8gMSgw9Z_SGBRxDmXmJWSlNhrHBFx0&s=MlGVh-HQvYFkpfAu2n1sUnlQNylTu3FqGxuEfuxVoSc&e=


Good Practices in MID3 White Paper: 
Highlights  

“Why” MID3 is important for decision makers 

• Summary of the collated business value to-date based on 
available literature 

• Compare and contrast different MID3 Modelling approaches  

• Categorized review of 100 published case studies across Drug 
Discovery, Development and Life Cycle Management  

“What” MID3 means for practitioners  

• Premise of MID3  & Implementation strategy 

• Challenges and opportunities at   
Pharma, Organization & Asset Levels  

• EFPIA classification of MID3 Internal impact 

“How” MID3 should be  documented 

• Basic standards in planning & reporting  

• Risk Based QC/verification 

• Documentation of assumptions, evaluation & impact assessment  
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Planning, Conduct and Documentation of 
MID3 analyses 

Components of Good practice Plans: “Fit for Purpose” 

Need to satisfy 

specific  

Guidelines, e.g. 

PIP 

Good Practice  

• Clarity on the key questions & Objectives  

• Transparency of Assumptions & their 
Evaluation 

• Simulations to Integrate the necessary Levels 
of Uncertainty 

• Reproducible Research - Utilize QA/QC Risk 

Based Guideline: 
 QA - Audit Trail 

 Scientific Review  

 Risk assessment to determine the extent of the QC required  

• Sufficient Information to judge the model  

• Documentation orientated to satisfy all end-

users 

• “Fit for Purpose” Use Adequate Graphical 

and/or Tabulated display of Key Data features, 
Model and Simulation Results. 

• Good practice proposal on Inclusion of MID3 
Analyses and Conclusions in CTD 
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Assumption table to capture assumptions 

Type of Assumptions 

Pharmacological 

Physiological 

Disease 

Data 

Mathematical and statistical 

Coloured Boxes represent  

key Steps in the  

“Learn and Confirm Cycle“. 

 

Arrows represent processes 

that link these key steps  
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Assumption setting, evaluation, impact 
assessment: examples 

Important 
assumptions 

 

Justification New/ 

established 

Testable/ 

not-testable 

Test/approach to 

assess impact 

Evaluation 

Pharmacological assumption 
Emax model fixed to 100% is a 
more physiological description 
of the data compared to a 
linear model. 

Emax model is not better 
than linear model; however, 
for this drug class, Emax of 
100% is more realistic 

New  Testable with a wider 
range of 
concentrations 
(external/ future 
study). 

Comparison of simulated 
metrics of interest 
between the two 
competing models. 

To achieve a 90% response  (assumed to be clinically 
meaningful) requires a twofold higher dose using 
the Emax model compared to the linear model. 
 Test doses suggested by Emax model in Phase 2. 

Physiological assumption 

No difference in clearance 
between healthy subjects and 
patients.  

Patients with major 
depression disorders are 
considered as healthy 
subjects (in regard of 
ADME/PK features) once age 
and weight are taken into  
account. 

Established Testable by pooling 
healthy subjects and 
patient data, assuming 
that all other qualities  
across the pooled 
trials are 
exchangeable. 

Combined analysis with 
healthy subjects and 
patients. 

Combined analysis found only a 10% lower clearance 
in patients.  
 No dose adjustment necessary 
for PK reasons 

Disease assumption:  

Linear progression of disease 

with a slope of X/year 

Cannot be estimated directly 

from the dataset, but 

supported by literature 

review  

Established Not testable with the 
present dataset 

Sensitivity analysis 
changing the value of the 
slope for disease 
progression from X to Y 

Varying the slope by X and Y will not change the 
selected dose for P3 
 Selected dose for P3 can be implemented 
 Varying the slope by X and Y will change the 
selected dose for P3 drastically 
 Three different doses should be tested  

Data assumption:  
Data below limit of 
quantification (BLQ) have no 
impact on analysis results 

There are <20% BLQ 
 concentrations after 
treatment 

New Testable Run final model with BLQ 
using M3 method (Beal 
200182) and compare to 
model without BLQ 

Negligible changes in parameter estimates 
 Final model excluding BLQ observations selected 

Mathematical and/or 

statistical assumption  

Similar variability in clearance 

between adults and children 

  

Physiological and PK 

knowledge 

New Not testable at the 

stage of predictions 

but can be evaluated 

with data from 

children 

 

Sensitivity analysis on 

the variance value of 

clearance 

If variance is 2-fold, children would be still with the 

highest dose in the safety range established for 

adults? 

 Suggested dosing can be used in Children 

See Table 5 in white paper: http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/pdf 
  

http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/pdf
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EFPIA Classification of MID3 Internal Impact 

Im
p

act o
n

 In
tern

al  d
e

cisio
n

 

HIGH CATEGORY IMPACT  

REPLACE - MID3 approach provides 

inference which informs internal decisions 

without requiring additional experimental 

or trial data to be generated 

LOW CATEGORY IMPACT – 

 DESCRIBE - MID3 approach provides 

inference which has limited impact on 

internal decisions 

MEDIUM CATEGORY IMPACT  

INFORM - MID3 approach provides 

inference which informs internal decisions 

The aim is: 

to provide a starting point for 

the discussion on impact on 

internal decision making  

to enable greater clarity in the 

level of impact of existing 

literature examples 
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Share  

PAGE  & ACOP (2015), 

DIA meeting (2015) , EMA Extrapolation workshop (2016), TOPRA (2016) 

PSI/ EFSPI special interest group for M&S (2016), & ASA Best Practice in Modelling and 

Simulation (2016) 

External communications in Japan & China in planning  

Colleagues continue to create awareness within and across companies 

Implement 

EMA (F2F & Extrapolation workshop) endorsement  

OCP FDA (Guideline Development) June 2016 discussions 

ICH (Paed E11 & standalone Guideline) ongoing discussions 

Update to internal companies guidelines to meet good practice and aligned regulatory 

guidelines 

Evolve 

Continue to discuss good practices, terminology and improve understanding across pharma 

& regulatory stakeholders  

e.g. Decision Makers, Clinicians, Statisticians and Clin Pharmacologists 

Continue to review ongoing MID3 practice with MSWG  

Enhanced integration with DDMoRe via  

“Products”- e.g. model repository, model review, standards, tools 

“Sustainability” e.g.  galvanise the broader user community to increase capabilities 

and capacities in delivery of MID3 

 

MID3 Good Practice White Paper  
Next steps: Share, Implement & Evolve  

http://ts1.merck.com/com/quantitative_pharmacology_pharmacometrics/Documents/Staff Meetings/2016 03 17 QP2 Staff Mtg/DDMoRe@Merck_02_March_2016-02.pptx


“ Clinicians, modellers, statisticians; no one discipline should work alone 
in extrapolation” 
 
Rob Hemmings  MHRA, Paed Extrapolation WS May 2016 
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Mick Looby Paed Extrapolation WS May 2016 



Share, Implement and Evolve  
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Proposed GP in MID3 Proposed M&S BP 

How…  • Basic standards in planning & 

reporting for MID3 activities 

• Risk Based QC/verification 

• Documentation of assumptions, 

evaluation & impact 

assessment of MID3 Activities 
 

• Basic standards in planning & 

reporting M&S related to trial 

design 

• Sensitivity analyses and 

operating characteristics 

• M&S plans templates proposed  

Why …  

What..  


