Regulatory enablement of molecular endotypes for drug development. Definition of the context
of use (COU) and molecular endotype which most urgently will assist in drug development:
Stakeholder alignment under the Clinical Trial Symposium (CTS) & OARSI umbrella

Morten Karsdal', Anne Christine Bay-Jensen', Ali Mobasheri?, Christof Ladel® and Virginia Kraus*

'Nordic Bioscience, Herlev, Denmark; 2Oulu University, Oulu, Finland; SIndependent consultant, Frankfurt, Germany; Duke University, Durham, VC, USA

BACKGROUND: To enable regulatory METHODS - Ident
interactions to enhance the use of
biomarkers in clinical studies

A Entire population Patient population Clinical trial population

: Pharmaoodynamicla
Prognostic i

~ Predictive

Diagnostic

COU: surrogate endpoint
COU: indicator of intended drug activity
COU: monitor adverse effects on biology (e.g., organ toxicity)]

1UANFU: enrichment (companion diagnostic)
IUNFU: stratification (complementary diagnostic)

Seminar JOURNAL
OF HEPATOLOGY

NAFLD and NASH biomarker qualification in the LITMUS
consortium - Lessons learned

Daniel Guldager Kring Rasmussen'*, Quentin M. Anstee™”, Richard Torstenson®, Bruno Golding®, Scott D. Patterson®, Clifford Brass’,
Paresh Thakker”, Stephen Harrison”, Andrew N. Billin®, Detlef Schuppan'®'", Jean-Frangois Dufour'®, Anneli Andersson'?, loan Wigley ',
Elizabeth Shumbayawonda'?, Andrea Dennis'®, Corinna Schoelch'”, Vlad Ratziu'®'%, Carla Yunis'’, Patrick Bossuyt'®, Morten Asser Karsdal'

/ A Qualification of novel methodologies for drug development (EMA) \
Meetings/reports/di .

’ Optional: Innovation Task Force meeting I I Briefing meeting report
3
- 1
I ay 60: Submission of draft dos J Possibility to have an informal
— 1 teleconference with the EMA scientific
’ Day -30: Appaintment of Rapporteurs and QT ] officer and relevant experts
¥
I Day 15 Proparatory mesting ) A Ewsdentiary framewory (FDA) B
* e \ } Device qualification
I Day 0: Start of the proce I q Sirmgais emdaed i
] Biomarker mﬂi'ﬂlﬂﬂ
Day 15-30: Evaluation of data an i [ . -
I with the applicant (draft report) J Mol S
3
[ payeo: ion with the | | Discussion with the app Pl appmal
¥ (D it (e I0T) ﬁ
[, ownmow ] e .
¥ ¥ d Do (=]
[ Day 100: CHUP discussion of Qualifcation Opinion [ Day 100: CHMP adoption of Qualification Advice || Report for Qualification Pt ity o e e E
¥ Opi unurQua ffication Advice Nd . 5
| Day 130-190: Public consultati | Draft Qualification Opinion shared with ™ g a
¥ applicant and released for public ‘E
[ Day 190: Adoption of Qualffication Opinion | consultation (6 wesks) o -
L ]
[ Communication and training } 1 Guidance document D v | s W) 0
B Drug Development Tool (DDT) qualification process (FDA) e g
( L . P ot e (el ol | —
I Optional: GPIM or pre-LOI meeting I gsirep = Bemnefil: Polanal added valie o drug devebpmen I nene | Class "3
¥ | T T ummtmmhmh
I Submit Letter of Intent (LOI) = mlc xmm
3 "
0Ol acceptable for review? I P P T 2
¥ -5 woeks Revi ility mem
S ' Evidence to support qualification 7 wm
¥ 5 monns { Determination letter with feedback "
T——— I = Biological raonale . et ! j g_ - -
¥ = Data sugporiing miafonship bebwesn The biomarker and cnical Ry Do
Acceptable for review? ouloome of nleres]
[Py Lk o L
{ Erre | S— | it Intended development/regulatory use
I etermination letter wi edba

¥ 6 months

I
I
I
I
I
[ Submit Full Qualification Package (FQP)
I
I
I

L ]
Acceptable for review?
¥ —Zweeks
FQP review
¥ 10 months
Qualification (decision)

I
I
I
I
I
Qualfication Plan review ]
J
J
J
J

N

..I Revi ility meme
| Determination letter with feedback
or acceptance

Enrichment or Stratification? Prognostic enrichment for endotype?
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Evaluating differences between test positive and negative patients Evaluating only test positive or negative patients A - Diagnostic scree:ing B - Prognastic el:ric:sment
R B 'I“I"I'HIM'I'I"II 'I"I'I"Iril"lri'ﬂ"lr'lr (EE L EXELE) (EE LY EXEEL
|n-r{:§n:1_a ion |n-¢mxt.c;n-_|sbn l In-lexdusion l In/exdusion
+++++ +++++

T T T R ) Tttt etene rirrdrete
R Test postive Eligible 1 Eligible . Eligible l Eligible .
— Placebo - Placebo assessment assessment

+0+00 +0+00 'I"I"I’I"I"I“I"I' (1] 'I"I"I"I"I"M‘I‘ 111
. 0+0+0 0+0+0 '
B o0 R oo e RRRRE e MRARERRE ||~ RARE B e

0+0++ 0+0++ l —ﬂ Outcome
All subjects tested ——* Dl'l.lg All subjects tested w******ﬂ /&bm‘;sy **Tﬂ* /53} bnpsry —ﬁ Qutcome —T Outcome
—* Outcome
00000 00000 | 2 . | 2 .
00000 00000 Fxcluded 4 &Tﬁfu? 4 &Eﬁtﬁ?;? : - . ! m:n
orter trial to reach sufficient
Test negative Test negative g Oulcome number of events
> Placebo ’I"I"I"I‘ reee ’IHHHP ) gt s st ot s s
Enmlled Mot enrolled Enrolled  Notenrclied M,mewms lif o rumoer of patienis require
r i i _ 50% 50% 80% 20%
L Lower risk I Higher risk |

\_ ANG /

CONCLUSION

Define the COU - real life or clinical studies population?

Contact: Morten Karsdal, MK@nordicbio.com

Use CLSI guidelines to allow technical robustness
Evaluate the risk benefit
Regulatory is your friend to help drug development
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