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Model-Informed Drug Development (MIDD)

* PK/PD
* Exposure-
Response

U “MIDD is defined as the strategic use of

* Clinical Trial

. & computational modeling and simulation
(M&S) methods that integrate nonclinical
and clinical data, prior information, and

+ Disease knowledge (e.g., drug and disease
Models e 4. . ”
characteristics) to generate evidence

* Clinical
Trial

Models
* Mechanistic

Modeling
* QSP
* PBPK
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M15 Scope

* To be used with current accepted standards
and practices

* Applies to current and emerging M&S
methods, approaches, and applications

* Intended to facilitate multidisciplinary
understanding

M135 General Principles
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Drug Development
Guidance for Industry
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M15 Objectives

MIDD evidence
— Planning & documentation

— Model evaluation

Establishes a harmonized assessment
framework
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M15 Overview

p— MIDD PLANNING STAGE

Context of Use

Key

assessment
Model Consequence of Regulatory
elements 1c c .
Influence wrong decision xpectations
: Model
Model Risk
Impact

Appropriateness of proposed MIDD

Technical Criteria

MIDD EVIDENCE SUBMISSION STAGE

Model Evaluation

Outcome of MIDD evidence assessment




MIDD Evidence Assessment Framework

Question that

MIDD is intended

scope of the

qguestion of
interest.

Context of use

to answer. model(s) used to
Context of Use answer the
Question of
interest

Model Consequence of
Influence wrong decision

The intended

weight of model The potential
outcomes in negative effect
decision making resulting from
considering the Contribution of model an incorrect
contribution of outcomes to a possible wrong decision based
additional data or decision and subsequent on all available
evidence. undesirable consequences. information.

Model influence

Consequence of
wrong decision y



Model Evaluation

4 Model evaluation should: )
e At minimum meet the current
accepted standards or established
scientific practices
\° Be commensurate with model risk )

Verification activities: code,
equations, assumptions,
calculations '
Validation & Applicability Model Risk
activities: performance and MED|U|Y|

robustness of the model and Model Risk

relevance and .
appropriateness of the data. Model Risk

Model Evaluation



Example: Diclofenac sodium topical gel, 1%

* Approved 2019 for relief of pain and osteoarthritis of the joints for
topical treatment

e Other approved therapeutically similar products
* Product specific guidance recommended:

1) In vivo BE study with PK endpoints in healthy volunteers

2) In vivo comparative clinical endpoint BE study in men and
women with osteoarthritis of the knee

Applicant proposed alternative model-based approach

Tsakalozou et al 2020 °



*Diclofenac Example: Applying the Assessment Framework FOA

Are the reference and Question of Interest Dermal PBPK model to
test products predict systemic and

bioequivalent in the skin local drug
in lieu of comparative
potential to under with PK endpoints.

synovial fluid? Context of Use concentration and
clinical endpoint
in vitro data and Model risk is Medium-High as dose. Several

demonstrate BE.
Model Consequence of
Influence wrong decision
study. There was vitro
in vivo BE study. Medium. model influence is Medium modeling

Question of interest

vBE trial served as primary
basis of decision,
demonstrating local BE.

Outcomes were used
Overprediction of data (IVRT; Q1, Q2, Q3
Model Risk di.str.ibut.ion and cha'ractcerization) and
elimination phase; an in vivo BE study
Additional evidence from

Context of use

and consequence of wrong |imit<’.:\tions..
MeeE ImiEne: decision is Medium-High. Medium-High.
Model Risk

Consequence of
wrong decision
10
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Assessments Can Change Over Development

Consequence of wrong decision

Consequence of Wrong Decision
decreased:

Sensitivity analyses
Independent model
refinement
Additional validation

Initial
model risk:
Medium-High

Final

model risk
assessment:
Low-Medium

Model risk
LOW

Model influence

Model risk
HIGH

Additional analyses and
model refinement helped
reduce uncertainty
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Reporting & Interactions

Model assessment table (Appendix 1)

Communication tool; dynamic

— Maybe updated as data or information is accumulated,
or ratings evolve; new questions of interest emerge 2
separate tables

— |t asks for input across multidisciplinary teams

— Can be used for early alignment with regulators; M15
encourages

Should be brief (< 10 pages)

Other relevant documents should be cross-
referenced (e.g., model analysis plan, model analysis report)

APPE

NDIX 1:

Model assessment table

Ttemn efinifion F.lstnm:iom lIm:r_\'
[Key Assessment Elements
(Question of [The questiom that MIDD iz intended to [State the Quastion of Intarast.
Interest' ensmrer.
(Comtext 0f Use  [A descruption of the model(sh and it [Provide a concise, clear, and explicit description
specific role and scope to answer the  pof the madel, the data wsed to oild the medsl.
{Question of Interest. fthe specific role of the mode] cutcomes. and the
ther data or evidence that will contribute o the
fansmrer o the Question of Interest.
(Model Influence [The intendad weight of the modal [Describe the Modal Influsmce: rate it as Jow,
foutcomes m decision-making mmedinm, or kigh considering other relevant
idering the contribation of other i (e.g.. nonchinical and climical) to
relevant information. inform decision-making: and justify the Tatmz.

(Comsequence of

Wrong Decision

[The consequences {2
[patent safety and/'or efficacy) if a
freng decision is made, based e all

vith respect to

[Describe the consequence of a nrong deciston;
rate it as bow. medium, or high based on the
everity of the consequences a nrong decision

frvailakle mformation. pmay have an patient safety and eficacy: and
fustify the rating.

Model Risk® [The comtribution of the medel [Describe the Tisk: rate it as low, medium, or high
foutcomes to 2 possible wrong decision [based on the Model Influence rate and the
fand subsequent potantial undesirable  [Consequence of a Wrong Decision rate; and
fronsequences. fustify the ratng.

Model Inpact  [The contribution of the medel [Describe the impact; rte it as low, medium. or
foutcomes m relation to current figh considering cusrent rapulatory expectations
fregulatary expectarions or standards in jor stndards: and justify fe ratmg.
lhnsrering the Question of terest.

MIDD Flanming Staze

The following items rows are to be campleted at the MIDD Plmning Stage.

[Appropriateness [[ L= 1ato: Ty the pr [ad @ Ges Criphon and JUSOICAtan §

of Proposed [IDD is suitable to answer the o facilitate regulatory interaction on the

MIDD [Quastion of Interest and cover the [ppropriatensss of the proposed MIDD to answer|

prelated key assampions and required
data.

fthe Quiestion of Inferest.

Techmical [4 swnmary and rationale of the key  [Include a description of the Technical Criteria for|
[Criteria riteria for Model Evaluation and fthe: assessment o del Evahuation and moedsl
fmode] cutcomes to establish the foutcomes. This should inchede sufficient details
fcceptability of the modsl (2 g using  fon the relevant metric(s).
an acceptance standard such as
bieguivalence acceptance limits).
MIDD Evidence Submission Stage
The following items/Tows are to be filled at the MIDD Evidence Submission Stage after data collection and execution of
the modsl.
Mo del 4 brief discussion of the key results  [Dlescribe the key results and hov they compare
Evaluation fend conclusions of the technical o and fulfill the Techuical Criteria and conclude
fevaluation! of the model. n the acceptability of the model performance
fand model outcems, with details being provided
i thie appropriate regulatory decumentation
'see Sectiom 4).
[Oufcome of the [ concise summary of te [Provide a nmultidisciplinary inftegTative
MIDD Evidence fmvaltidisciplinary of the and conclusion for the accepmbility
Assessment® MDD evidence to answer the £ the MIDD &v: & to comeribuse to the
{Quzstion of Interest. famemver to the Question of Interest, raferring o

(e MIDD assessment famewark elements.

as aTisk infrinsi

ic to MIDD o1 M&S.

IEMIDD 15 planmed to answer different Questions of Interest. it 35 reconmended to nse separate tables for each question.
Model Risk should be interpreted in the context of answering a specific Question of Interest and is not 1o be perceived

‘These items should alse be provided at the MIDD Evidence Submuission Stage.
Using the principles of Model Evahution described in Section 3
* “Assessment” in this context does not refer to any regulatory Teview activitiss or processes.

specific forus on Technical Criteria.

FOA
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Reporting & Interactions

* Planning stage:

— First half of the model assessment table (incl. key
assessment elements, appropriateness of MIDD
approach, technical criteria for evaluation)

— Model analysis plan (MAP): incl. planned model
evaluation activities and technical criteria

* Submission stage:

— Full model assessment table (incl. model evaluation &
outcome of MIDD assessment)

— Also references the MAP if used earlier

— Model analysis report (MAR): incl. any additional
info regarding data, methods, and model outcomes
(Appendix 2)

APPENDIX 1:
Model assessment table

FOUA

‘l:m efinitiol ll.lstmn:inm lIm:q-
[Key Assessment Elemenl

(Question of [The questiom that MIDD iz intended to [State the Quastion of Intarast.

Interest' fams

(Comtext 0f Use  [A descruption of the model(sh and it [Provide a concise, clear, and explicit description

specific Tole and scope to answer the
{Question of Interest.

f the model, fhe data use

fansmrer o the Question of Interest

(Model Influence

[The intendad weight of the model
foutcomes m decision-making

the contribution of other  fi

[Describe the Modal Influence: rate it 2
fmedinm, or kigh considering other rele]

mg

relevant informarion.

ion (e g.. nonclinical and clinig
finfarm decision-making: and justify the

(Con

[Wrong Decision [paf

Model Risk™

msequence of [The consequences (2 g with respect to

Hent safety and'or efficacy) ifa
freng decision is made, based e all
prailable mformation.

[Describe the conssquence of a wrong d
frate it as bow. medivm, or high based of
everity of the consequences a nrong d

fustify the rating.

i to build the modsl
fthe specific role of the mode] cutcomes. and the

ther data ar evidence that will (omri':mf
i

Key

assessment

elements

pmay have an patisnt safety and eﬁcaqr.\

[Tk conribution of the medel

fand subsequent potantial undesirable
eonseguences.

fotcomes to 2 possible wrong decision [ba:

[Descrabe the risk: rate
s2d on the Model Inflnence rate and the

fustify the ratng.

itas low, medium, or high

ICanseguence of 2 Wrong Decision rate; and

Model Impact

[The contrbution of the medel
foutcomes i relation to current

fregulatory expectarions or standards in

[Describe the impact; rte it

for standards: and justify te rating.

a5 low, medfum, of
fizh considering cusrent ragulatory expectas

tians

fevaluation! of the model.

fon the acceptability of the model performance
fand model outcems, with details being provided

lhnsrering the Question of terest. (
MIDD Flanning Stage” H
The following items Tows are to be completed at the MIDD Planning Stage. Pla n n I ng ]
[Appropriateness L= T Wl [0 @ Ges CripHo and JusHCAlon Satticient
of Proposed (WIDD is snimble to answer the o facilitate regulatory interaction on the
MIDD [Quastion of Interest and cover the [ppropriatensss of the proposed MIDD to answer|
pelated key assamptions and required e Question of Interest.
data.
Techmical [4 swnmary and rationale of the key  [Include a description of the Technical Criteria for|
[Criteria riteria for Model Evaluation and fthe assessment of Model Evahution and medsl
fade] outcomes to establish the foutcome. This sheuld inchade sufficient datails
fcceptability of the modsl (2 g using  fon the relevant metric(s).
an acceptance standard such as
bieguivalence acceptance limits). -_/
MIDD Evidence Submission Stage
The following items/Tows are to be filled at the MIDD Evidence Submission Stage after data collection and execution of
the modsl.
Mo del 4 brief discussion of the key results  [Dlescribe the key results and hov they compare
Evaluation fend conclusions of the technical o and fulfill the Techuical Criteria and conclude ==

Submission }

fin: the appropriate regulatory decamey (
‘see Section £).
[Oufcome of the [ concise summary of te [Provide a nmultidisciplinary integTatiy
MIDD Evidence fmvaltidisciplinary the mnd conclusion for the ack_
[Assessmen it MDD evidence to an: the £ the MIDD evidence to coneribute to the
{Quzstinn of Interast famemver to the Question of Interast, raferring ¢

(e MIDD assessment famewark elements.

' ITMIDD i planned to answer different Qestions of Interest. it 1s recammended 1 nnses!]m
ed in the context of answering a specific Question of Interest and is not to be perceived

* Model Risk should be interpret
as arisk inftrinsic to MIDD or M&S.

* These items should alse be provided at fhe MIDD Evidence Submrission St

L mthepnnuplesnff}(ndalE vahution described in Section 3. with 5] pecrﬁcﬁocusoml’ echrical Criteria.

™ in this context does not Tefer to any regulatory Teview activities or proce:

nblesfnrenchq stion
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Take Home Messages

Start early - M15 encourages early engagement.

The assessment table can facilitate communication and alignment.
Clearly define question of interest and context of use.
Assessments can change throughout development.

Acceptability is based on more than model performance.

M15 asks for multidisciplinary involvement; it's not solely for
modelers.
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