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| Biography

e |am Associate Senior Scientist for clinical pharmacology and pharmacokinetics at
PMIDA, Japan. | have over 10 years’ experience reviewing the pharmacokinetics, clinical
pharmacology and pharmacometrics of new drugs. From 2016 to 2017, | worked as
ORISE Fellow for Division of Pharmacometrics, Office of Clinical
Pharmacology/CDER/U.S.FDA. In PMDA, | am in charge of dlinical pharmacology and
pharmacometrics in the Modeling & Simulation project team. And, | contributed to
develop Japanese pharmacometrics related guidelines including PBPK reporting
guideline, Exposure-Response guideline and Population approach (PopPK, PopPK/PD)

guideline.
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| Disclaimer

 The contents of this presentation represent the view of this presenter
only, and do not represent the views and/or policies of the PMDA
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| Outline

e Current state of new drug review utilizing M&S in PMDA
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| PPK and E-R(PPK/PD) in NDA submissions in Japan

Trends of Pop approaches (PPK and PPK/PD (E-R) )
in NMEs approved between 2014 and 2018
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| PBPK modeling submissions to the PMDA

Between 2014 to 2016
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Figure 1 PBPK application in the 17 submissions in NDAs of
NMESs received by the PMDA from 2014 to 2016. In some cases, 0 T T T T T - 0.0
multiple PBPK M&S reports were included in one submission. JFY 2014 JFY 2015 JFY 2016 JFY 2017 JFY 2018 JFY 2019
CPT Pharmacometrics Syst. Pharmacol. 2017 6(7) 413-415. From in-house database
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| Outline

 Modernization of the Clinical Pharmacology and Pharmacometric reviews
in PMDA
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| Outline

 Modernization of the Clinical Pharmacology and Pharmacometric reviews
in PMDA

0 Developing Quantitative M&S related guidelines
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| Developing Quantitative M&S related guidelines in Japan
JFY-2015 JFY-2016 | JFY-2017 | JFY-2018 | JFY-2019 JFY-2020

consultation Pop Approach(PPK-PPK/PD) guidelin

e
I\ L
! X e

May 2019 Published

E-R guideline Public

consultation f

June 2020 Published

PBPK modeling reporting guideline ultor

con‘s_ulfeicin
. . | ‘ | D >7T(
This research is supported by AMED under Grant N

Number JP16mk0101003 and JP19mk0101090. Dec. 2020 Published
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| Guideline on Population Pharmacokinetic and Pharmacodynamic Analysis

Japanese(Original) version English(for reference ) version

PSEHE PED Nenfication Mo 05151
May 14, 2019

Published on May 15, 2019
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https://www.pmda.go.jp/files/000229625.pdf https://www.pmda.go.jp/files/000230073.pdf
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| Guideline for Exposure-Response Analysis of Drugs

Japanese(Original) version English(for reference ) version

Published on June 8, 2020 |==imms o
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https://www.pmda.go.jp/files/000235381.pdf https://www.pmda.go.jp/files/000235382.pdf
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| Guidelines for Analysis Reports Involving PBPK Models

Japanese(Original) version English(for reference ) version
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® Published on Dec. 21, 2020 |
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243, Drug inforsaten rated 15 model bedding

https://www.pmda.go.jp/files/000238191.pdf https://www.pmda.go.jp/files/000238192.pdf
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| Other Guidelines
e ICH M12 : Drug Interaction Studies YCICH

1 ¢
M12: Drug Intersction Sendie
Dated 17 Nevember 2019
Endorsed by he Management Convmitice on 18 Novewber 1619

https://database.ich.org/sites/default/files/M12_FinalConceptPaper_2019_1117.pdf

e |ICHE11(R1) : Addendum to ICH E11: Clinical investigation of medicinal products in the

ped Iatrlc popu Iatlon INTERNATIONAL COUNCIL ON HARMONISATION OF TECHNICAL @
REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN Ust ’CICH I

¢ IC H E 1 1A ) Ped latric EXt ra po I ation ADDENDUM TO ICH 1-;,1 l (;.1,[..\1(“;\], .I_.\'.\'.ESTIG,-\TIO.\' OF Pt Fotplodon

MEDICINAL PRODUCTS IN THE PEDIATRIC ) 3October 2017
POPULATION Endorsed by the Management Commistee on 17 October 2007

E11(R1)

Type of Harmonisation Action Proposed: New Efficacy Guideline under EI1 EILA

Clinscal Investigation of Medicinal Products in the Pediatne Population

https://database.ich.org/sites/default/files/E11_R1_Addendum.pdf
https://database.ich.org/sites/default/files/E11A_EWG_Concept_Paper.pdf

Agreement on new ICH harmonisation activities

[ ICH IVI I D D to pic The Assembly additionally supported the establishment of a Discussion Group to further consider the

scope and approach of potential new harmenisation activities relating to the following tepic proposals:

- General Considerations for Model-Informed Drug Development to support Drug Registration

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved. https://www.ich.org/pressrelease/ich-assembly-virtual-meeting-may-2020
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| Outline

 Modernization of the Clinical Pharmacology and Pharmacometric reviews
in PMDA

0 MA&S Project Team in PMDA

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| M&S Project Team in PMDA

e Strengthening the review system for sharing and utilization of share and use of
experiences/knowledge related to M&S

Framework to enable the discussion beyond expertise and

therapeutic areas

® Discussion between Clinical Pharmacology/PK, Biostatistics,
Clinical medicine, etc.

® Sharing the experiences/knowledge between the review teams

® Collaboration with other project teams in PMDA

» Scientific evaluation and decision making of M&S related issues in product review1
» Sharing the information within PMDA and with other stakeholders
» Collaboration with other regulatory agencies

S

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Collaborations with other project teams and reviewers

Clinically relevant specifications setting
supported by PBBM

cmC
Reviewer

Model assessment and application
(e.g. PopPK, E-R, PBPK, QSP)

C-QTcmaodeling

Review A
Team

Pediatrics Small clinical trial

WG

Therapeutic area specific Issues
(e.g. Biomarker, Disease model)

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved. Pediatric Extrapo]ation
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| Number of contact from review team (apr. 2016 to reb. 2021)

Review or Consultation Model type” Objectives”™

in Consultation l

process, 93

Others, 10

Pediatrics, 15

*Includes multiple cases
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| M&S Project Team in PMDA

International collaborations for M&S

Cluster activities on Pharmacometircs with EMA, FDA, HC and TGA

The European Medicines Agency (EMA) holds regular meetings by phone or videoconference
0 EUROPEAN MEDICINES AGENCY m with other non-EU regulators in so-called "clusters'. The clusters are areas of cooperation
5 NC MEDICIN HEALTH

focusing on special topics and therapeutic areas identified as requiring an intensified

exchange of information and collaboration.

n and extensions of

Partners & networks

EU partners International activities Patients and consumers The clusters were initially set up by EMA and United States (US) Food and Drug Administrationez (FDA).
Other global regulators, including Health Canadar, the Japanese Pharmaceuticals and Medical Devices
Healthcare professionals Academia Pharmaceutical industry N N
Agencyz (PMDA) and the Australian Therapeutic Goods Administrationz (TGA), now participate in
Networks Health technology assessment hadies some of the clusters.

In addition to regular cluster activities, ad-hoc product- or issue-related teleconferences are also held

Pharmacometrics / Modelling and simulation when required.

e T T Cluster activities

s Established: 2016
+ Meeting frequency: quarterly by teleconference
+ Participants: EMA, FDA, PMDA, Health Canada

The objective of the cluster is to exchange information and perspectives on pharmacometrics, including
guidelines, workshops, publications and products under parallel assessment. The Agencies will alsc work
towards the harmonisation of their practices and activities in this area.

http://www.ema.europa.eu/ema/index.jsp?curl=pages/partners_and_networks/general/general_content_000655.jsp&mid=WC0b01ac0580953d98
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| Outline

 Modernization of the Clinical Pharmacology and Pharmacometric reviews
in PMDA

0 e-study data submission for regulatory review

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Accumulation and utilization of data

| NDA submission |

e-Submission of data

# Submission of
electronic data from
clinical and nonclinical
studies

Storage of electronic data
in the dedicated server
and registration in the

database

| Regulatory Review |

Utilization of Accumulated Data

Use of electronic data

# Accessible, visualized electronic
data for each reviewer

# Easy to identify individual
clinical case data, drilling down
of data

# Operation of various analyses -
simple, subgroup analysis for
the present

Visualization and analysis of data,
supported by browsing software

Submission of electronic

clinical study data has

Scientific discussion and decision making
on the basis of internal analysis result

Integration of cross-products

information

+ Utilization of exhaustive
information by therapeutic
category for review/consultation

# Internal review on particular
theme — e.g.) active utilization of

M&S YA
« Review on pediatric dosage "
+ Preparation of disease model

- Development of evaluation indicator
+ Utilization in preparation of

What the review
authority can do
with the information

of all products.

ontribution to efficient development through
eview/consultation and GL publication based
on further analyses by dry-lab

started since Oct 1% 2016!

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Transitional period is over...

* The transitional period was ended on March 31, 2020.
— During the transitional period, applicants submitted the data of at least one clinical
trial included in their clinical data packages.
— After the period, applicants need to submit the data of all the requested clinical
trials.

N O T N T B I I R

Today

Apr 27 Oct1 Mar 31
kllllllllllllllllll%
42 months of the transitional period N

Notification on Practical Operations
of Electronic Study Data Submissions
published on Apr 27, 2015

If submission date is after this date, applicants need to
submit the data of all the requested clinical trials.

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved. 20
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| Electronic data to be submitted (for Clin. Pharm.)
<Standard two-stage analysis (NCA)> <Population analysis (PPK, E-R etc.)>

e Datasets e Datasets
e SAS XPORT format (*.xpt) e SAS XPORT format (*.xpt)
¢ ASCIl Format Data Files ¢ ASCIl Format Data Files etc.
* Phoenix Projects (*.phxproj) * Dataset definition documents

e WinNonlin Files (*.pmo, *.pwo) etc.
e Dataset definition documents

e Programs and others
e Detailed information on the analyses

* Programs

control files

Files into which major results are outputted
Files on simulation

Detallgd information of the program
procedures

<PBPK modeling>

* Model information, Datasets as e-data : — )
e Fjles that cont n mformatllon on the model Sc|ent|f|c dISCUSSIOn and

structure sed for the ana ysis
e Clinical styd ndgéc%gets including blood decision making on the basis
of internal analysis results.

concentrati
e Dataset definition documents

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Outline

e Future prospects on Quantitative M&S : Perspective from Japanese
regulatory agency

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.

22



» PMDA MIDD Workshop

) March 24, 2021
TR A ERESERESRANE

Pharmaceuticals and Medical Devices Agency

| Accumulation of e-study data

NDA submission Regulatory Review

Utilization of Accumulated Data

e-Submission of data Use of electronic data
4 Submission of # Accessible, visualized electronid

Integration of cross-products
information

electronic data from data for each reviewer & Utilization of exhaustive

clinical and nonclinical = & Easy to identify individual information by therapeutic

studies clinical case data, drilling down category for review/consultation
of data

# Internal review on particular
theme — e.g.) active utilization of
M&sS A
« Review on pediatric dosage |/

« Preparation of disease model
- Development of evaluation indicator
# Utilization in preparation of

# Operation of various analyses -
simple, subgroup analysis for
Storage of electronic data the present
in the dedicated server

and registration in the
database

[lﬁ What the review
: authority can do
with the information
Taa \ .- of all products.

Visualization and analysis of data,
supported by browsing software

Contribution to efficient development through
review/consultation and GL publication based
on further analyses by dry-lab

Scientific discussion and decision making
on the basis of internal analysis result

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Center for Regulatory Science (Established on April 1, 2018)

Organization Chart of Center for Regulatory Science |

As of April 1, 2020

Director of Center for Regulatory Science

l
| |

Associate Associate
Executive Director Executive Director
1
| T 1
Office of " Officeof N Coordination Office of
Medical Informatics Advanced Officerfor Research
and Epidemiology Evaluation with Evaluation of Promotion
N\ _ElectronicData 4" | Advanced Science
~—~—— and Technology

https://www.pmda.go.jp/files/000234601.pdf

“Office of Advanced Evaluation with Electronic Data” is a part of the
Regulatory Science Center.

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Examples of utilization of accumulated e-study data

e Accumulation and integration of exhaustive information about the drugs by therapeutic
category or drug mechanism of action

— Cross-product information of particular diseases (efficacy, safety, and placebo
effects)

— Cross-indication evaluation of drug safety
* Internal review on particular theme, e.g. M&S

— Investigation of exposure-biomarker-clinical outcome

— Similarity of exposure-clinical outcome relationship between populations
e Guidance development

— Guidance for therapeutic areas and specific topics

— Points to be considered of particular methodologies

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Utilization of e-study data in the future

/ Utilization of study data for new drug review ) / Utilization of accumulated study data )
* Improvement of predictability of efficacy and -Datg * Information from cross-product analysis
accumulation .
safety : e Active use of M&S
o - Experiences pf
* Reviewing M&S results data evaluation ® Evaluation of innovative analysis methods
e Reviewing novel evaluation methods based on the accumulated data
\0 Swift and effective decision-making / \0 Experiences of meta-analytic approach -/
- Consultation based on the cross-productinformation
Submission of standardized study data - Guidance for therapeutic areas

- Issuance of points to considers for methodology

Efficient new drug development

* Use of consultation meeting based on the cross-product information by PMDA - Consultation/guidance about
¢ Active use of M&S innovative analysis methods

e Use of innovative and appropriate methods for the purpose - Contribution to data standardization

Use of various data sources in the future

- Importance of study quality, data quality, and data standardization
- Innovative methods for analyzing data from various data sources

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Utilization of e-study data in the future
rJtilization of accumulated study data )

- Data

_ * Information from cross-product analysis
accumulation

e Artivia 11ca nf MR Q

e Improvement of predictability of efficacy and
cafaty

Utilization of study data for new drug revieq

v Quantitative M&S approach:
One of the powerful tool for to address
regulatory questions based on accumulated
data and other data sources.

e Use of innovative and appropriate methods for the purpose - Contribution to data standardization

Use of various data sources in the future

- Importance of study quality, data quality, and data standardization
- Innovative methods for analyzing data from various data sources

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Future prospects on Quantitative M&S in PMDA

Moderniza

Regulatory Science
Utilization of accumulated data and knowledge

* Information from cross-product analysis
e Active use of M&S

* Evaluation of innovative analysis

* Experiences of meta-analytic approach

Harmoniza

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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| Conclusion

e Over the last two years, three guidelines have been published for important
and basic modeling techniques in Japan.

e  M&S PT supports to review on M&S and MIDD in PMDA, and M&S PT has
experiences in over 100 cases.

e Quantitative M&S is useful for existing information including e-study data,
and the integrated knowledge is expected to contribute to the efficiency of
drug development.

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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