£inda

MITBGEA EERERHIERSHENE

Pharmaceuticals and Medical Devices Agency

PBPK ET ILETZFIAL-EERLBARODIRKE
BEH AL DER]

=R mEREIREORE
MEEREFRE/FEZTEF N
EARD ) AN (EYFEEE D)
AE BE—

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



'ﬂ'nda o B A/NRESEEEESSHES
2022/11/5

iﬂ..l.i'.liﬂl‘i)\ EFm Emﬁﬁnﬁﬁ

eeeeeeeeeeeeeeeeeeeeeeeeeeee

| Disclaimer

» AEXRITEFBOEANRBEZTILDTHY., FTied i
ARG RETIFGENDZEZTFBELZE0

S

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved. 1



FaE R/ PMRERREBEFRFMES

|‘OutI|nne
» PBPK ETILEfTZFRALE-EEREROITIK
e BEEHARTADER]



'ﬂ'nda o B A/NRESEEEESSHES
2022/11/5

MWITTIEA EEmERERENTREE

Pharmaceuticals and Medical Devices Agency

| Outline

» PBPK ETILEETZFIALI-EE AR ORI

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved. 3



'ﬂ'nda o B A/NRESEEEESSHES
2022/11/5

MWITTIEA EEmERERENTREE

Pharmaceuticals and Medical Devices Agency

| ERMAEHEICHITSPBPKETIILOF|F

- 40
14 4
. a5
)
L] 12 1 X
- L 30 %
"t
o 10 o
> L3 =
ﬂ.ﬂ_ .E..
[ | L
0 L 20 M
° = . =
E 1 _15 E
-E o
e =]
= 4 L 10 &
2 1 L 5
0 0

JFY 2014 JFY 2015 JFY 2016 JFY 2017 JFY 2018 JFY 2019 JFY 2020

CPT Pharmacometrics Syst. Pharmacol. 2022 Oct.
doi: 10.1002/psp4.12868. Online ahead of print.
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Figure 1 PBPK application in the 17 submissions in NDAs of
NMEs received by the PMDA from 2014 to 2016. In some cases,
multiple PBPK M&S reports were included in one submission.

CPT Pharmacometrics Syst. Pharmacol. 2017 6(7) 413-415.
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xsxeni2inis Physiologically Based

Ff2FE12H218

13 December 2018

Pharmacokinetic e .

HEMEFRGEEER (B) B B

Analyses —_ Format and Guideline on the reporting of physiologically based

B A R - AT RS R EERE pharmacokinetic (PBPK) modelling and simulation

(2 B 4 8 ) Content

. Orat sgreed b Modelling and Skmulation Working Group ape 2005
(AR R T T A ORI REBICET B4 K42 (oo Guidance for ]ndustry P — — p—
-3 k! 4 % Adopted by CHMP for release for consultation 21 July 20156
Start of public consultation 29 July 2016
End of consultation ( deadline for comments) 31 January 2017
Agreed by Mocelling and Simulation Working Group October 2018
Agreed by Pharmacokinetics Working Party October 2018
Adopted by CHMP 13 December 2018
Date of coming Into effect 1 July 2019
£ LTIk, W8 TRIREE Keywords modalling, Predictive

U5, De partment of Health and Human Services
R s e Food and Drug Adminis tration
0B LB, EESOMBEICHT Centerfor ahiath y

enter for Drug Evaluation and Research (CDER)

HiF 5 7 OREHT

August 2018
Clinical Pharmacology
RIS
B ET
Physivicgically Based Fharmacoiinetic Analyses - Format and Content - .
OYE b .

https://www.pmda.go.jp/files/000238192.pdf https://www.fda.gov/media/101469/download https://www.ema.europa.eu/en/documents/
scientific-guideline/guideline-reporting-
physiologically-based-pharmacokinetic-pbpk-
modelling-simulation_en.pdf
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EXGRAFRLBEDRHRIZED-OOERMBEERNT (5142 (2018/7)

4.3.3 £BPHEYEER (PBPK) E 7 )L #5802

PBPK ETIL T, BB ZER L -EVREDCE(LIRIETE, HEERAEI BHEEEREOEDD
EB7O0774 LEKCRIFFERAOTEMECME, FSUoRAR—2—0REYMOFELE, EMAHEEFRA
DA ER/ACTEELE Shd (K4-2, @4-358). PBPK ETIVICIEE FOERBREICE S AT A—
A EEMEICHELRINS A—F2 FHAAD.

Clinical Drug Interaction Studies —Cytochrome P450 Enzyme- and Transporter-Mediated Drug Interactions (2020/1)

4. In Silico DDI Studies

Physiologically based pharmacokinetic (PBPK) models can be used i lieu of some prospective
m DDI studies. For example, PBPK models have predicted the mmpact of weak and moderate

mhibitors on the substrates of some CYP isoforms (e.g.. CYP2D6. CYP3A) as well as the impact
of weak and moderate mducers on CYP3A substrates.”-8-2 These predictions were made after
prospective clinical trials showed a significant DDI between the mvestigational drug and strong

Guideline on the investigation of drug interactions (2012/6)
5.5. PBPK modeﬂfng and simulation

PBPK modelling and simulations may be used at different stages of drug development. Early in drug
development, PBPK modelling and simulations serve two main purposes in the interactions assessment.
PBPK simulations may support the absence of in vivo drug-drug interaction potential, as stated in
section 5.3.3.1A. If adequately qualified, it may also support the statements regarding restrictions in
concomitant medications in clinical trials while planned in vive drug-drug interaction studies have not

been performed. During late stages of drug development, when more in vivo data are available,
Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved. 16
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7.3, Predictive Modeling. ... 47
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................... 48
................... 30
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e 2000.12 ICH E11%H
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https://www.pmda.go.jp/files/000156072.pdf  https://www.pmda.go.jp/files/000156578.pdf
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¢ 2014.8 Concept paper HEEFE 8§ & THAFESNExpert Working Group (EWG) 2
E11(R1) ¢ 2017.12 ICH E11(R1) F&H

[/ AEZE GBI IZEH TS5} 4 1 (Pediatric Extrapolation)

¢ 2017.11 Concept paper AMEE & 8 = TAERSHLExpert Working Group (EWG) ¥ &
E11A | c2022.118% BATONRTYvHas b EEHREHET
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4.1.2 Use of Biomarkers

When available, biomarkers that can be used to support both adult and pediatric development
programs are desirable as are biomarkers that specifically track pediatric disease progression
and/or treatment effect. As an adjunct to the observed biomarker time course, a physiologic
and/or mechanistic representation that describes such data in response to drug therapy 1s highly

beneficial. Modeling and simulation approaches such as

physiologically based

pharmacokinetic (PBPK) modeling and quantitative system pharmacology (QSP) models can

be useful to support the biomarker strategy and choice of clinical endpoints i children.

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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4.2 Model-Informed Approaches

Modeling and simulation approaches are powerful tools that can be used. for example, to

The availability of the various data sources dictates, 1n part, the methodologic approach with
more top-down approaches (e.g., traditional PK/PD, population-based PK/PD) reliant on adult
data and bottom-up approaches (e.g., PBPK, QSP) dependent on physicochemical, in vitro and
preclinical in vive data. For ADME prediction, data of interest include the physicochemical
properties of the drug, in vitro data describing individual PK attributes, PK/PD data from

preclinical in vivo experiments, and any PK/PD data from adults.

When using existing models (e.g., population PK, PBPK, population PK/PD meodels), the
specific characteristics of the target population, such as relevant body size and organ
maturation, should be incorporated in the model. Depending on the available data and goals of
the modeling, there are several techniques that can be used to incorporate information from the
reference population in the analysis of the target population; for example, using models based
on the reference population, analysis with pooled datasets, or Bayesian approaches with prior

distributions for model parameters.

https://database.ich.org/sites/default/files/ICH_E11A Document_Step2_Guideline_2022_0404_0.pdf
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X FDA Draft Guidance
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L \7": . ﬂi fl:%,;leﬁu ) EE““ 75\ [5 P BPK:Ej_—‘\ IJ “/7“% L/T::B D, The Use of Physiologically Based

Pharmacokinetic Analyses —

Mechanistic abso rptl on PBP K:E7__\\ U .\/7\\ t LY 5 FH EE 5& Biopharmaceutics Applications for Oral
RY= u*—CFH Ly b;h/%) = t:FJ &%} Drug Product Development,

Manufacturing Changes, and Controls

- RHEMEBOHEANSIE.EEGOREREDEEE Guidance for Industry
in vivo 0)%%%'&%55@11(7-—(_\ Eﬁfiﬂ’{”:%ﬂﬁﬂ—é ETEI:II:IIII DRAFT GUIDANCE
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| ICH M15: General Principles for Model-Informed Drug Development

Press Release: ICH Assembly Virtual Meeting, November 2021

25 Movember 2021

Mew areas of ICH harmonisation

Theo ICH Asscmbly supported and cndorsced the rovised Mow Topic proposal and associated Concept Paper Outline on Goncral Considerations

for Model-Informod Drug Dovelopment (MIDD) for establishment of a2 M15 informal WG

https://www.ich.org/pressrelease/press-release-ich-assembly-virtual-meeting-november-2021

MIDD Discussion Group

Seka

CONSIDERATIONS WITH RESPECT TO FUTURE MIDD RELATED GUIDELINES

31 March 2022

OUTPUT FROM ICH MODEL-INFORMED DRUG DEVELOPMENT (MIDD)
DISCUSSION GROUP (DG) 2021

https://database.ich.org/sites/default/files/ICH_MIDD_Roadmap_2022_0503.pdf
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