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Scope 
• E11(R1) addendum supplements the current E11 guideline in several 

areas, reflecting various progress in paediatric drug development, 
especially in extrapolation, modelling and simulation, and trial 
methodology 
 

• E11 and E11(R1) include consideration points for planning and 
executing  paediatric drug development in several specific areas of 
timing of development, types of studies, age categories, and ethical 
consideration 
 

E11(R1) Addendum to E11: CLINICAL INVESTIGATION OF 
MEDICINAL PRODUCTS IN THE PEDIATRIC POPULATION 
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Contents of E11(R1) addendum 

 INTRODUCTION 
 ETHICAL CONSIDERATIONS  
 COMMONALITY OF SCIENTIFIC APPROACH FOR PEDIATRIC DRUG 

DEVELOPMENT PROGRAMS 
 AGE CLASSIFICATION AND PEDIATRIC SUBGROUPS, INCLUDING NEONATES 
 APPROACHES TO OPTIMIZE PAEDIATRIC DRUG DEVELOPMENT 

• The Use of Extrapolation 
• The Use of Modelling and Simulation 

 PRACTICALITIES IN THE DESIGN AND EXECUTION OF PAEDIATRIC CLINICAL 
TRIALS   

 PAEDIATRIC FORMULATIONS 

E11(R1) Addendum to E11: CLINICAL INVESTIGATION OF 
MEDICINAL PRODUCTS IN THE PEDIATRIC POPULATION 
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APPROACHES TO OPTIMIZE PAEDIATRIC DRUG DEVELOPMENT 
The Use of Extrapolation in Paediatric Drug Development  

“Paediatric Extrapolation” defined as an approach to providing 
evidence in support of effective and safe use of drugs in the 
paediatric population when it can be assumed that the course of the 
disease and the expected response to a medicinal product would 
be sufficiently similar in the paediatric and reference population 
(adult or other paediatric). 
 
Paediatric extrapolation will be addressed further in a future ICH 
guideline as endorsed by the ICH Assembly. 
 
 

E11(R1) Addendum to E11: CLINICAL INVESTIGATION OF 
MEDICINAL PRODUCTS IN THE PEDIATRIC POPULATION 
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APPROACHES TO OPTIMIZE PEDIATRIC DRUG DEVELOPMENT 
The Use of M&S in Paediatric Drug Development  

• Advancement in clinical pharmacology and quantitative M&S 
techniques has enabled progress in utilising model-informed 
approaches in drug development.  
 

• M&S can help quantify available information and assist in defining the 
design of paediatric clinical studies and/or the dosing strategy. 
 

• Considering the limited ability to collect data in the paediatric 
population, M&S can be a  tool to address knowledge gaps. 

E11(R1) Addendum to E11: CLINICAL INVESTIGATION OF 
MEDICINAL PRODUCTS IN THE PEDIATRIC POPULATION 
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The Use of M&S in Paediatric Drug Development Approach 

• The incorporation of M&S into paediatric drug development should be based on a strategic 
plan through multidisciplinary discussions. 
 

• Several points should be considered, including the intended use of the model itself, the 
quality and the extent of the existing data, and the assumptions made. 
 

• Important to consider the maturation of organ systems, acknowledging that data from older 
subgroups may not necessarily be informative for the younger subgroups. 
 

• Risk assessment of clinical and statistical consequences of a specific approach should be 
discussed with experts. 
 

• Risks associated with accepting the M&S assumptions should be assessed and managed 
prospectively. 

E11(R1) Addendum to E11: CLINICAL INVESTIGATION OF 
MEDICINAL PRODUCTS IN THE PEDIATRIC POPULATION 



• MIDD (Model Informed Drug Development) is in use in the US 
 

• MID3 (Model Informed Drug Discovery and Development) is in used in Europe 
 
• M&S (Modelling & Simulation) is in use in Japan 
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Terminology  
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Applications of MID3 for internal and regulatory decision making 
 

Identify new 
targets 

Characterization 
of target 

mechanism 

Early projection 
of efficacious 
dose to select 

clinical 
candidates 

Determination of 
minimum 

anticipated 
biological effect 

level 

Prediction of 
performance 

of 
formulations 

Reduce costs 
for (pre)-clinical 

trials 

Extrapolation 
from HV to 

Patients 

Increase 
efficiency of 
(pre)-clinical 

studies 

Predicting long 
term outcome 

from early 
clinical studies 

Predictions of 
benefit/risk 

Prediction of 
H2H trials 

Assessing QT 
liability 

Dose 
adjustments in 
subpopulations 

Dose and 
schedule 
selection 

Both internal and regulatory 
decision making  

Primarily internal 
decision making  



Lack of organisation-wide acceptance of M&S inside member companies  
and uncertainty about regulators’ comfort level  

which limit industry’s use of M&S in regulatory submissions 
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Barriers for use in the regulatory context 

• In EU, experience is scattered (MSWG) 
• Beyond EU and the US, expertise is more 

limited 
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THE EFPIA MID3 WORK GROUP – the journey 

2011 
EMA/EFPIA 
workshop on  
M&S 

Feb. 2013 
Outputs 
published in 
CPT/PSP 
Journal 

Dec. 2014 
EMA D-E-R 
workshop 
Paper 
approved by 
CPT in March 
2017 

March 
2016 
MID3 White 
paper 
published in 
CPT Journal 

May 2016 
EMA workshop 
on Paediatric 
Extrapolation 

Marylore Chenel (Servier) 
Nicolas Frey (Roche)  
Lutz Harnisch (Pfizer) 
Scott Marshall (Pfizer)* 
Peter Milligan (Pfizer)* 
Alexander Staab (Boehringer-Ingelheim)* 
Jean-Louis Steimer (Novartis)   
Sandra Visser (GSK) 
Anne Chain (MSD)*  
Solange Rohou (lead - AZ) 
Amy Cheung (AZ) 
James Yates (AZ) 
Bengt Hamrén (AZ) 
Dinko Rekic (AZ) 
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The EMA/EFPIA M&S WORKSHOP (Dec. 2011)   

• 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  

Objectives Outputs 

 
http://www.ema.europa.eu/docs/en_GB/document_library/Report/2012/05/WC500127118.pdf 

http://ascpt.onlinelibrary.wiley.com/hub/issue/10.1002/psp4.2013.2.issue-2/  

http://www.ema.europa.eu/docs/en_GB/document_library/Report/2012/05/WC500127118.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Report/2012/05/WC500127118.pdf
http://ascpt.onlinelibrary.wiley.com/hub/issue/10.1002/psp4.2013.2.issue-2/
http://ascpt.onlinelibrary.wiley.com/hub/issue/10.1002/psp4.2013.2.issue-2/
http://ascpt.onlinelibrary.wiley.com/hub/issue/10.1002/psp4.2013.2.issue-2/
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Opportunities identified in Dec. 2011 and progress so far 
 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. companies 

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, 2016 
• Development of  MID3  regulatory 

guideline planned via ICH 

• Misperception that dose 
response is only company risk  
 

• Host workshop and evolve 
Dose Response practice & 
Review 

• Workshop held Dec 2014- EFPIA/EMA 
Report, publications 

• Review templates to be updated 
• Formation of expert  group to drive 

outputs  

• Communication gap between 
modellers & non-modellers 

• Host workshops involving 
multifunctional group 

 

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

• PBPK WS (EMA/EFPIA Nov. 2016) 
• Qualification Procedures x3 with Key 

M&S component 

• Data Sharing 
 

• Strengthen data sharing 
initiatives  

• IMI DDMoRe (2016) / Access to 
Clinical Trial Data  

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/docs/en_GB/document_library/Report/2017/03/WC500222778.pdf
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/2015/07/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
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Scope of M&S in regulatory submission 
as experienced by MSWG 

MSWG was established in 2013 

http://www.ema.europa.eu/docs/en_GB/document_library/Report/2017/03/WC500222778.pdf 
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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) 

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 
 

Review and Input from MSWG: 
• Efthymios Manolis (EMA/MSWG) 
• Terry Shepard (MHRA/MSWG)) 
• Ine Skottheim-Rusten (NMA/MSWG/PDCO) 
And CHMP members:  
• Tomas Salmonson (MPA/CHMP chair) 
• Rob Hemmings (MHRA/CHMP/SAWP) 

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/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=
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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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Summarizing: MID3 Strategy, Plans & Documentation 
 

• Strategic level  

• key questions 

• Key themes 

 

• Assumptions 

 

• Modelling Approach 

 

• Impact Level 

• EMA & EFPIA 

• Describe/Justify/Replace 

 

• Documentation 

 

Additional mechanism-
level considerations 

Compound Level  

Disease Level 

Type of Assumptions 

• Pharmacological 
• Physiological 
• Disease 
• Data 
• Mathematical and statistical 
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Applications of MID3 in public domain 
 

• About 100 case studies arranged by Application Type and R&D stages 
• ~30 exemplified in document 

• Summarised by: 
• Key themes 
• Activities levels 
• Modelling approach 
• R&D questions 
• Internal impact and decision making 

 

Sourced from PUBMED and the 
EMA/EFPIA M&S workshop 
Does not pretend to be an exhaustive 
overview of each application 

Source: EFPIA MID3 workgroup: Good 
Practices in Model-Informed Drug Discovery 
and Development (MID3) 
http://onlinelibrary.wiley.com/doi/10.1002/ps
p4.12049/suppinfo 

http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/suppinfo
http://onlinelibrary.wiley.com/doi/10.1002/psp4.12049/suppinfo
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Paediatric Application - Examples in the literature 
From Disease  Compound R&D stage 
MID3 Venous thromboembolism rivaroxaban Early Clinical Development 
MID3 Epilepsy topiramate Late Clinical Development 

MID3 Pulmonary Arterial 
Hypertension (PAH)* Revatio Late Clinical Development 

MID3 Systemic Juvenile Idiopathic 
Arthritis (sJIA) tocilizumab Late Clinical Development 

MID3 Schizophrenia paliperidone Approval Phase 

MID3 
sugammadex-mediated 

reversal of rocuronium-induced 
neuromuscular blockade 

sugammadex/rocuronium 
Life Cycle Management & 

Therapeutic Use 
 

MID3 HIV vitamin D3 Life Cycle Management & 
Therapeutic Use 

MID3 Schizophrenia and bipolar 
disorder quetiapine Life Cycle Management & 

Therapeutic Use 

Source: EFPIA MID3 workgroup: Good Practices in Model-Informed Drug Discovery and Development 
(MID3): Practice, Application and Documentation in preparation 
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Paediatric Case study - Development of PBPK model to evaluate the 
relative systemic exposure to quetiapine after administration of IR and 
XR formulations to adults, children and adolescents  
Johnson  T, Bui K, Zhou D. Biopharm. Drug Dispos. 2014;5:341–352  

 High Impact 

300mg dose 
Minimal PBPK 

AUC0-24 (ng/ml/h) Cmax (mg/ml) tmax (h) 

IR XR XR/ 
IR 

IR XR XR/ 
IR 

IR XR XR/ 
IR 

Adult  2464 2570 1.04 254 249 0.98 1.42 4.3 3.0 
10 – 17y  3316 3738 1.13 393 447 1.14 1.61 4.5 2.8 
13 – 17y  2974 2986 1.0 344 342 0.99 1.67 4.4 2.6 
10 – 12y  3958 4227 1.07 517 523 1.01 1.65 4.6 2.8 



MID3 Good Practice White Paper  
Next steps: Share, Evolve & Implement  
 Share  
• PAGE  & ACOP (2015, 2016 and 2017) 
• PSI/ EFSPI special interest group for M&S (2016), & ASA Best Practice in Modelling and Simulation (2016) 
• DIA meeting (2015), EMA Extrapolation workshop (2016), TOPRA (2016) 
• External communications in Japan & China, via congresses and ICH  
• Colleagues continue to create awareness within and across companies (via EFPIA, and PhRMA) 
• Interactions with Health Canada are planned 

 
Evolve 
• Continue to discuss good practices, terminology and improve understanding across pharma & other relevant stakeholders, e.g. 

Decision Makers, Clinicians, Statisticians and Clin Pharmacologists 
• Continue to review ongoing MID3 practice with EMA MSWG  
• Enhanced integration e.g via IMI DDMoRe    

 
Implement 
• Update to internal companies guidelines to meet good practice and aligned regulatory guidelines  
• EMA endorsement: Jan (F2F meeting) & May (Paeds. Extrapolation workshop) 2016, and in March 2017  
• EMA D-E-R (Dec. 2014), PBPK Qualification workshop (Nov. 2016) 
• OCP FDA (Guideline Development) June 2016 discussions 
• ICH: E11 (R1) addendum and future Paediatric Extrapolation guideline 
• MID3 section in upcoming IQ paper on paediatric extrapolation 
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http://ts1.merck.com/com/quantitative_pharmacology_pharmacometrics/Documents/Staff%20Meetings/2016%2003%2017%20QP2%20Staff%20Mtg/DDMoRe@Merck_02_March_2016-02.pptx
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Recently published in  
CPT/PSP Journal - 
July 2017 



MID3 - to summarise 

• MID3 is essential for paediatric drug development  
 

• Use of MID3 can optimise the development of medicines to fulfil unmet medical 
needs across different therapeutic areas 
 

• Use of MID3 allows quantitative decision making 
 

• Use of MID3 requires advance evaluation and sharing of MID3 plan between 
sponsors and regulatory authorities 
 

• Various paediatric examples with different  impact levels in the literature 
 

• High interest of regulators WW  a specific ICH guideline would be useful to 
align best practices 
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Confidentiality Notice  
This file is private and may contain confidential and proprietary information. If you have received this file in error, please notify us and remove  
it from your system and note that you must not copy, distribute or take any action in reliance on it. Any unauthorized use or disclosure of the 
contents of this file is not permitted and may be unlawful. AstraZeneca PLC, 1 Francis Crick Avenue, Cambridge Biomedical Campus, 
Cambridge, CB2 0AA, UK, T: +44(0)203 749 5000, www.astrazeneca.com 
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