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Model-Informed Drug
Development: Steps Toward
Harmonized Guidance

Scott Marshall'™*, Malidi Ahamadi2’24, Jenny Chien?, Daisuke Iwata4,
Pavel Farkas’, Augusto Filipeé, Nicolas Frey7, Erin Greene®,

Norisuke Kawai9,_]ian LilO,Jérg Lippert11 , Flora Musuamba Tshinanu'> @,

Efthymios Manolis'>, Mark C. Peterson'*, Sarem Sarem”,

Mohamad Shebley16 , Million Tegenge”, Chia-Hsun Tsai'®,
Chien-Lung Tu', Yasuto Otsubo4, Jiawei Wei%’, Lucia Zhangn,
Hao Zhu?? and Kristin E. Karlsson?’

Global alignment of expectations is required to achieve consistency
in the planning, conduct, reporting, and regulatory review of model-
informed drug development (MIDD) applications. An International
Council for Harmonization (ICH) MIDD general principles guideline
has been positioned to provide a common standard of practice
including a framework for risk-based assessment of MIDD-derived
evidence within the context of global regulatory decision-making.
This perspective provides the background, our viewpoints, and
the next steps in the development of this guideline.

THE CURRENT VALUE OF MODEL- review continues to grow in line with the
INFORMED DRUG DEVELOPMENT need for greater efficiency in drug develop-
The relevance of model-informed ap- ment.! Appropriate utilization of model-

proaches to drug development and regulatory  informed drug development (MIDD) can

enable selection of optimal doses, provide
justification for the study population, and
identify informative end points in design
of more efficient trials. MIDD can further
provide a framework enabling extrapola-
tion to alternative treatment paradigms
and different populations. The role of
MIDD is also expanding in situations
where other types of evidence generation
are challenging due to the disease being
studied,>® and where there are ethical
and/or practical aspects in studying the
drug development question in the target
population of interest” or due to the com-
plexity of the modality being invc:stigatc:d.5

MIDD GENERAL PRINCIPLES
GUIDELINE PROPOSAL

Over the past 10years, there has been
significant growth in regional regula-
tory and industry interactions on topics
related to MIDD. In particular, under
the Prescription Drug User Fee Act
(PDUFA) VI, the US Food and Drug
Administration (FDA) hosted a series of
MIDD-oriented workshops and after a
pilot phase have introduced paired project
meetings dedicated to MIDD planning
and application.6 The FDA has also re-
vised MIDD-related guidance and estab-
lished the first review standard operating
procedure for MIDD-related submissions.
There has been similar growth in inter-
est via industry regulatory workshops
and development of regional regulatory
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guidelines, including an MIDD guide-
line from the National Medical Products
Administration (NMPA; Table 1).

Discussions on the potential need for
an overarching MIDD general principles
guideline were initiated following pub-
lication of the European Federation of
Pharmaceutical Industries and Associations
(EFPIA) good practice paper.” This paper
was a response to a European Medicines
Agency (EMA) request for industry to
provide a set of good practices to increase
the consistency and quality of MIDD
with regulatory submissions (https://bit.
ly/3Pwj3Cn).

Several International Conference on
Harmonization (ICH) guidelines directly
or indirectly relate to certain aspects of
MIDD (Table 1). However, these guide-
lines focus on specific applications, and do
not provide guidance on the conduct of
the referenced modeling and simulation,
pharmacokinetic (PK)/pharmacodynamic
(PD), or exposure-response approaches.
The initial ICH topic proposal was de-
veloped by Pharmaceutical Research and
Manufacturers of America (PhRMA) via
its MIDD workgroup formed in response
to an FDA MIDD-specific PDUFA VI
commitment and for future expectation of
joint industry-FDA interactions.

This topic proposal had to be aligned
with other proposals with respect to the
ongoing update or de 7ovo development of
other ICH guidelines in the areas of MIDD
or where MIDD would have been a major
component. Consideration with respect to
an update to the ICH E4 Dose-Response
Guideline was also required. In June 2020,
the ICH Management Committee agreed
to launch an MIDD Discussion Group
(DG; formed January 2021 with a 1year
term) to evaluate the proposal and recom-
mend a path forward to the ICH Assembly.

The DG aligned on the development
of an MIDD general principles guide-
line as the next step and revision of the
E4 Dose-response guideline as the high-
est priority subsequent step. Importantly,
the DG recognized that an overarching
guideline would not provide specifics
with respect to a particular MIDD ap-
proach (e.g., population PK (PopPK)(/
PD), exposure response, Qtlantitativc
Systems Pharmacology (QSP), Model
Based Meta-Analysis (MBMA), and

Physiologically-Based ~ Pharmacokinetics
(PBPK)). However, it would be ineffi-
cient to develop aligned individual ICH
guidances for each approach as well as to
try to cover all potential applications. The
DG also believed the E4 Dose—Response
revision would benefit from the MIDD
general principles guideline. Similarly, the
potential for future interplay of these ap-
proaches with other important areas, such
as application to real-world evidence and
integration with artificial intelligence/ma-
chine learning (AI/ML), was considered
better covered at a higher level.

A subsequent topic proposal for the
MIDD general principles guideline was ap-
proved by the ICH Assembly in November
2021 heeps://bit.ly/443ntFd) and was dis-
tributed to ICH parties. The ICH MIDD
DG in parallel also developed a roadmap
(heeps://bitly/46uh6g6) outlining ICH
MIDD-related guidelines in order to help
prioritize their development.

Following the approval of the topic pro-
posal, an ICH MI15 Informal Working
Group (IWG) was endorsed in June
2022, with initial discussions starting in
September 2022. Under ICH processes,
the IWG became an Expert Working
Group (EWG) upon finalization and ap-
proval of the Concept Paper and Business
Plan (https://bitly/3PDOnRx, hteps://
bit.ly/3PAYZPp; November 2022).

Development of the guideline is antici-
pated to require 3years from initiation to
completion.

OUTLINED SCOPE OF MIDD GENERAL
PRINCIPLES GUIDELINE

The EWG anticipates the MIDD general
principles guideline will cover the follow-
ing topics:

(i)  An outline of the general scope
and principles with respect to MIDD,
providing some generalized examples of
the appropriate use of MIDD through-
out the course of drug development.

(i)  General recommendations on
high-level strategic planning, data qual-
ity and relevance, planning and imple-
mentation of analysis, interpretation of
results, reporting, and documentation,
with the objective to improve commu-
nication of MIDD throughout the drug
lifecycle.
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(iii) The concept of a risk-based as-
sessment, such that the rigor of the
MIDD application is commensurate
with the impact or risk of the regula-
tory decision based on the results of the
analysis.

(iv) A framework for multidisci-
plinary teams, to strengthen the inter-
action and dialogue involved in drug
development and decision making with
respect to the role of MIDD.

(v)  High-evel general recommen-
dations with respect to interactions be-
tween a sponsor and regulator regarding
the planning, conduct, submission, and
assessment of MIDD application (al-
though specific procedural recommen-
dations are out of scope).

The scope includes the key focus on the
concept of a risk-based assessment, the value
of multidisciplinary team alignment with
respect to MIDD strategy, and provision
of high-level guidance on the need for early
alignment with global regulators when the
application of MIDD has higher impact on
regulatory decision making.

Although the application of risk-based
assessment and consideration with re-
spect to degree of impact of MIDD out-
put has been a discussion point between
industry and regulatory authorities for
some timc,é_8 the concept has been more
recently formalized in the credibility
framework within regulatory interactions
in both the European Union’ and the
FDA." Alignment of this approach has
enabled successful interaction both with
respect to the EMA Scientific Advice/
Qualification and the FDA MIDD Paired
Meeting Program. Based on the FDA’s
initial review experience, this framework
is being explored for emerging modeling
approaches, such as mechanistic model-
ing11 and AI/ML modeling. The need for
closer alignment between MIDD prac-
titioners and other decision makers has
been a common theme across industry
and regulatory agencies. More generally,
there is a need to ensure multidisciplinary
team alignment of the strategic planning
of MIDD activities with the underlying
clinical development questions, so that
the activities can appropriately inform
and be informed by the associated clinical
studies.

955

PERSPECTIVES
I

85U8017 SUOWIWOD BA 810 3qeol|dde aup A peusenob ae ssjoiie YO ‘8sn JO Sa|nJ 10y Ariq )T 8UIIUO AB|IA UO (SUORIPUOD-PUR-SLLBIWIOD A8 | IM" Afe.d 1 |BuUO//SdNY) SUORIPUOD PUe SWie | 8u8es *[¥202/20/90] Lo AriqiTauluo A(IM ‘IWNIDT3E - IV IONIAIAT Ad 900€ 1d0/200T 0T/10p/uod A8 imAreiqijeuljuo-idase//:sdny wouy pepeojumoq ‘gl


https://bit.ly/3Pwj3Cn
https://bit.ly/3Pwj3Cn
https://bit.ly/443ntFd
https://bit.ly/46uh6g6
https://bit.ly/3PD0nRx
https://bit.ly/3PAYZPp
https://bit.ly/3PAYZPp

15326535, 2023, 5, Downloaded from https://ascpt.onlinelibrary.wiley.com/doi/10.1002/cpt.3006 by EVIDENCE AID - BELGIUM, Wiley Online Library on [06/02/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(panunuog)

A1snpuj 4o} @oUepIng S|0JU0)

pue ‘saguey) 3ulinioejnuelp ‘uswdolaaaq 1onpoid 8niqg |edQ 104 suonedlddy sonnadsewseydolg — sasA|euy dnaupooewleyd paseg Ajjeaido|oisAyd 40 asn ayl vad4 020z
AJisnpuj 1o} 8duepiny suolloelalu| 3nig palelpap-1e1iodsuel] pue -awAzu3 QGd dWO0IY201A) — SaIPNIS UoIdeIa1U| 3niqg OJHA Ul YA4 0202

Aisnpuj J0) @oueping suofoelalu| 3niq palelpap-11iodsuel] pue -awAzug QGd @WO0IYd01A) — SaIpN1S uondeIalu| 3niq |edIull) vad 020g

Aisnpuj Joj 8oueping

Su19101d d1inadelay] 10} JUBWISSASSY uoljoelaiu] 3nig-3nid va4 020

3uljage| pue 3uisop uo 1oedwl pue ‘sisAjeue eyep ‘ugisap Apnis—uollouny [eual paliedwi yum sjuaned ul SWd va4 0202

Aisnpuj 40j @oueping uswieal] 1oy sgniqg wejnwng uidojanaq :4epJlosiq AuAnoesadAH 1o1yag uonuaNyY vad4d 6T0C

AJ1snpuj Joj 8auepIng Jap|Q pue a8y JO SIBSA Z Sludiled dlieIpad 01 SHNpY wol) Aoeoiy3 Jo uoijejodesixy ||n4 :Sainzias 18suQ |ellled jo uawieal] Jo) s8nig Va4 6T0C
AJ1snpul Joy 8ouepIing 1Ud1U09 pue 1ewloj—sasA|eue Ydgd vYad 8T0¢

weisgo.d 1011d AAIN YA4 8TOC

A1isnpuj 1o} @ouepiny |9pojA e se aseasiq Jayonen guisn uawdojarag 8niq 404 yoeoiddy aAneloqe|o) ¥ — saseasiq aJey duieipad vadd 2T0Z
A11snpuj 1o} 8oueping saseas|q |ella}oeg SNOLISS JO Juawieal] dy} 10) PaaN [BIIPSA WU U U SIudiied 4o} saidelay] |euayoeqnuy vadd LT0T
AJ11Snpuj 1o} 8dueping 1oNpold 99UaIa)ay e 0} Ale|iwisolg Jo uofjesisuowa( e 1oddng 03} eyeq A8ojodewleyd |ediul|d Yad 9102

A1snpuj 4o} oueping juswieal] oy sgniq |ediro1aliuy Suidojaaaq :uonRoaul T-SnJIA Aouaiolyapounwiw] uewnH Yad4d ST0Z

AJ1snpuj Joj 8oueping ajny |ewiuy ay} Japun uawdo|aaaq 1onpold Yadd STOZ

A1snpul Joy 9oueping syonpoud |edigojolq pue sgnp 4o} Salpnis oLlelpad oy suolielapisuod A3ojooewleyd [eoluljo |elauad vad 102

Aasnpul 1oy 9oueping Juswieal] Joj sgniq SuidojaAs :SUOII08)U| 9IN1ONJIS UIMS pue UNS [elaloeg 91ndy Ydd €T0C

aAnenu| 8sodind-104-114 :sjo0o] uswdojansg 8nig vad €102

VOLUME 114 NUMBER 5 | November 2023 | www.cpt-journal.com

Ansnpui Jo) aouepingd guljaqe| pue guisop uo 10edwi pue ‘sisAjeue eiep ‘ugisap Apnis—uoijouny oneday pasiedwi yum siuaned ul Yd vd4 €002 se1es
Ansnpul Joy aoueping suoneolidde Ai01e|n8as pue ‘sisAleue eiep ‘ugisap Apnis—sdiysuone|as asuodsal-ainsodxs yYa4 €00 payun

S|apow Y dgd 8ulrjoaul suiodai sisAjeue Joy sauljapind MTHIN 0202

s3nJp Jo sisAleue asuodsal-ainsodxa 4o aulldping MITHIN 0202
sisAleue Qd pue yd uoneindod uo aullapind MIHIN 6T0Z ueder

s|ell} [eo1ul0 uoiuaAaid selagelp T adAl Jo4 SIoyJewolq JUSWYOLIUS S SaIpoqiiueoine 19(s! 40 uojuido uoneolienb NI 2202

soleipad Jo) saujoipaw Jo Juswdolaasp 8y ul uonejodelixe J0 asn oyl uo Jaded uonos|sel YINI 8TOT

uone[nwis pue guljapow ydgdd 4o Suiiodas pue uoneoiyenb ayy uo aulaping vINI 9T0Z

s10npoJd [BUDIPaW [elI810BgIuUER JO JUBWdO|aASp 3l Ul SOd PUB SHd JO 9sn 8yl uo auleping YIAS STOZ

salpn1s Suipuly asop 4o SisAjeue pue ugiIsap paseq-|apow Jo) AS0j0poy1aW [BONISNEIS SB POA-dDIA 10 uoiuido uoneaiiienb yYINI ¥ T0Z

3seas|p s,JaWIByZ|y 912J9pOoW pUe Pl Ul UOIBN|BAS [elll pue uoissalgoid 8seasip JO [9poW USALIP B1Ep [9A0U & Jo uoluido uoneoliienb YA €102

sisAleue yd uonejndod jo synsaJ ay1 Jo uniodas uo auldping YA 8002 adoin3
sisAjeue yd uone|ndod uo auljapIing 0Z0Z
adi uo aurjdping 020e eulyo
suoneoldde ey [Bo1UIIO pUB SUOISSIWANS BnJp Ul SollBwWodewIeyd JO 8s JuawWalels Adljod epeue)
aulapIng paje|ay uoigay

sjuawajels Aajjod 10 sauljaping HO| pue |euoiSal pajejal ddlN T 2l9eL

PERSPECTIVES

956



PERSPECTIVES
I

Globeally, each region has separate proce-
dures regarding how industry may engage
with regulators in seeking advice on poten-
tial MIDD applications, alignment on how
the work will be ultimately evaluated, and
the extent to which it may guide regulatory
decision making. However, it is important
that the general need and considerations
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Figure 1 Expected value of International Council for Harmonization (ICH) M15 general
principles guideline to future practice of model-informed drug development (MIDD). R&D,

research and development.

understanding and expectations in the
planning, conduct, reporting, and regula-
tory review of MIDD applications is part of
a virtuous circle which should drive an in-
creased standardization of practice, greater
awareness and acceptance, further clarity of
its role in regulatory decision making, and
focused utilization within R&D strategies.
Central in this interplay is the interaction
between regulators and industry, both at the
level of MIDD practitioners as well as mul-
tidisciplinary teams who need to understand
and jointly align on the credibility of the
application within the planned context of
use. A significant aim going forward will be
to increase the level of understanding and to
align expectations among all stakeholders. In
this regard, it is envisioned that this guideline
will allow for more effective positioning and
evaluation of evidence derived by MIDD ap-
proaches within the global multidisciplinary
regulatory review process and associated reg-
ulatory decision making. Specifically, it is ex-
pected to provide guidance on the risk-based
assessment of MIDD as supportive of, or pri-
mary evidence in, regulatory decision making.

SUMMARY AND NEXT STEPS

In accordance with ICH policy, the dis-
cussions and materials generated during
the ICH M15 discussions are confidential

958

prior to public consultation, which is
planned for 2024. EWG members are look-
ing forward to engaging with the MIDD
community via our recognized regional
scientific meetings, where we will present
the Concept Paper, capture feedback, and
engage in associated scientific discussions.
As part of this process, we are pleased to
offer this perspective on the steps to reach
this point and our collective viewpoint on
the scope as outlined in the Concept Paper.

We are highly motivated by the signifi-
cant milestone that an ICH MIDD guide-
line would represent in terms of enabling
future practice in the context of global
drug development and regulatory decision

making.
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