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Simulation results discussion

Summary Table to Compare Method Performance for Differences
in Baseline Characteristics Investigations

Average Error Weighted Type | Max Type |
Approaches Rate Error Rate* Error Rate
No borrowing (only RCT data) 0.024 0.024 0.024
..---"""'"-—_.___
< Dynamic Conservative 0.023 0.023 0.032
borrowing prior \
(with extern
control) Aggressive 0.028 0.026 . —EDELREEZDEH/ RV
rior
i Eﬁﬁ%ﬂztﬁ]@ﬁh\% F=IKHE
Full borrowing (pooling two 0.033 0.029 0.067 (0.025) AR ':*[”ﬁ '?*L,
control M OBRE OB MAEFFINS
arms) 20)E$-ﬁ‘-ﬁ \ﬁP(TZ)( 3'5:1_

U—nhERELI-AEERE

RCT= randomized controlled trial

* Weighted Type | Error Rate is calculated based on the assumed probability on the various
scenarios: The probability for “The same” is assumed to be 62.5%, “moderate”, 20%, “large” DI AU 19
5%, “moderate reverse” 10%, and “large reverse” 2.5%.
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29:175-188.

* J. Normington, J. Zhu, F. Mattiello, S. Sarkar, B. Carlin. An efficient Bayesian platform trial design for borrowing adaptively
from historical control data in lymphoma. Contemporary Clinical Trials. 2020; 89

. E]”FT &, KRE ¥, ZFXK . Hybrid control77l2l FERWAT5 LML EREER D ST E LT N T —2HhA BN =D

ﬁgi%% 2022-2023; 43 % 1 B p. 63-96

. EK%%I%%’:A “Rare disease D AFEMRDHEBIE - CID/AMAYRTAY S LEZTDER| —.[Rare disease DERRFAFEIZEH
3R E IR A DR SRR | SHUN(2023) |
https: //www [pma.or.jp/information/evaluation/symposium/jtrngf0000001 cap-att/DS _202302_cid.pdf

o BAREZETZEIHS. “Complex Innovative Trial DesignDIRIKEBHID IR - FDAH A F 2 AFRER{TE” 2024548
https://www.jpma.or.jp/information/evaluation/results/allotment/tcjmdm00000010pp-att/DS_202404 CID.pdf
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http://www.bayesianscientific.org/wp-content/uploads/2022/09/Bayesian-KOL-session.pptx.pdf
https://www.fda.gov/media/155405/download?attachment
https://www.jpma.or.jp/information/evaluation/symposium/jtrngf0000001cap-att/DS_202302_cid.pdf
https://www.jpma.or.jp/information/evaluation/results/allotment/tcjmdm00000010pp-att/DS_202404_CID.pdf
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Chronic Pain (214 % &) [TV T
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Sa The Voice of the Patient
* Unmet Needsh &L VR &
_ 36 AEAMNEC e
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— I:Efﬁd) Q’@%ﬁlS’VZO%&E&)é Report Date: March 2019
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Yeary 2019 2020 2021 2022 2023

Month 7-9 [10-12| 1-3 | 4-6 | 7-9 |10-12| 1-3 | 4-6 | 7-9 |10-12| 1-3 | 46 | 7-9 |10-12] 1-3 | 4-6 | 7-9 |10-12

LillY press release

Master Protocol

OAO01

BPO1

NPOT

OA03

BPO3

NPO3

OAO02

BP02

NP02

OAO03

BP05
NPOS

Clinicaltrial.gov 1&E# % EIZ/ERK

o EIGHRE (DSA)IZxIT HEILIEE Y (ISA) DEERZ R FFE I ZE it

28




FDAM EFTRIEHIBTL =5

REFFIRELE.

ERA

|

A )

—D&EE (DSA) TEfSNT-, thDILEW(ISA) DTSt

« EIH%E (DSA) TEcN =, BILIL ¥ (ISA) D g &3

RDEWMELE.

ER

Tier1: Master Protocol

B -BRAZEDORE Chronic Pain
SUH LEDBE ez ie
N Protocol
At FRICETAHE
Tier2:Disease-state
Addenda (DSA Pain Type 1 Pain Type 2 Pain Type 3
L EDESR-H Disease State Disease State Disease State
WEOR ‘J{EI‘E = Addendum Addendum Addendum
DSA®M:EM
Tier 3: Intervention- Intervention- ( Intervention- Intervention-
specific Specific Specific Specific
Appendices (ISA) Appendices Appendlce_s: Appendices
LAYBEDRBRS | ISA ({E&%A1) ISA ({E&%1B1) ISA (ft‘ﬁ‘ﬁCﬂ E '
&g o %) | (SAEE]A2 ISA (TE&£%B2)_ ISA (fEE#C2
HRILEHDnEmM ISA (1L &1A ISA ({E&%1B ISA (I &
ISAD#T LISA ({t&1A4) ISA (1L &%1B4) ISA ({E&#C4 |
J

FDADCID meeting program®D4 —R A2 T 4 EF SR

29



KT HAVTEREIANER

o AT —FDEEIZIEDISLHEDOMNHHH
o IBERT—RITHT BEHAHTDFEDELILFAH
o Jo5tARMEBENERBMIZEILLIZIEE . AINFEISH

o JUBELENTWNERONET—3FLYBKIERTS7D
—FILH5H

—BIZIX. BUVVABELYELREEOREIZEAZ TV, F—247
DREBIZEHZDITS

FDA®MCID meeting programN4 —AR BT 4 E R M SEREL 30



Fﬂﬁ%%%&%}b?’\%'ft'&#%d)

/

LB LN DEERE IZERIEL.

\ M7 R BBENBEDIELERE,

i) R E

« BRAT—FEcurrentT—FDELUEZTERT D BEAA(X

=T )LE KU'commensurate priorz BV -

(R

BARAZXETIL: INTGA—=2ILZEIL D

commensurate
\?‘TL—CEQET%JEEHIJH ]

ASDSA LH T ILERE

orior : /\7)‘ FEIZENFETHEREL. TDEIC

J

DIA Bayesian Scientific Working Group& $}. FDAMDCID meeting program®D 4 —AR AT 4 E ¥ HIRE, 31



Pbo 1 - Pbo 2
— Asset 1 Asset2dosel =
Asset 2dose2 -

* The placebo patients are assumed
to have a common population
characterized by common placebo

Pbo, ~ N(a, o) k= 1,2

@y and a; ~ N(u, %) mean and between-study standard
p ~ N(0, s%) where  is the common placebo mean between ISA deviation
T ~ U(0, s,) where 7 is the between ISA standard deviation** * The hierarchical structure facilitates
sharing of placebo across different
ISAs.
* The amount of borrowing is defined
I ¥ ~ N(ak + 8, G]zt)‘ k=12 by the  parameter

8y is the treatment effect

**An inverse gamma prior can also be used.

= DIA

DIA Bayesian Scientific Working Group&#imiotzsi 32



Model Based PLacebo Estimate

TSRO E EE AR ENDSEDEE

ISA 2, 1G(0.4,0.002) ISA 6, 1G(0.4,0.002)

I1SA 2, 1G(0.25,0.008) ISA &, IG(0.25,0.008)

@

Raw Placebo Estimate

Standard Error of thgdreatment Difference
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o4
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0z

o Separate

> Pool
U(0,0.5)
1G(0.4,0.002)
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Observed Pbo Response

FDAIZ. Dynamic borrowinglZ&kY“over-borrowing”
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Placebo

Mean shift ratio = 0.726
Variance shift ratio = 0.631
Precision ratio: 0.693

Treatment

Group

« Placebo borrowing is about 63%-73%
according to the borrowing metrics.

« The mean shift ratio and variance shift
ratio are visible in the graph.

Model

Independent
*  Hierarchical
“ Pooled

Notation:
= y/m posterior mean of the placebo mean.
v{m): posterior variance of the placebo mean.
n{™: number of observed data points.
t: time point.
m: 1 for the hierarchical model, 2 for the independent model, and 3 for the pooled model.

Mean shift ratio Variance shift ratio Precision ratio

1
utt) — HEE} MORNC) =
(3) (2) (3) _ ,2) 1 4, ny
'ut — Ht ﬂt Uﬁ 'Tf +34Jt2DIA

DIA Bayesian Scientific Working Group& ¥ h > 85& 34
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T—ERIZE T HSAPDECE,

« CPMP SAP

The ISA SAP will contain the exact specification of the model and parameters for the respective
ISA. The specific decisions on the borrowing of placebo and treatment-effect information.
including how much information to borrow and the specific methodology used to borrow, will be
defined in each ISA. These decisions may vary over the course of the master protocol. as some
borrowing sn‘ateghes may perform better than others as more data are available to borrow.

[ EANEE-HEILKISA-SAPTHTE ]

« OA02 SAP

6.710.2. Additional Analyses of the Primary Outcome

Borrowing placebo information by pooling from Studies HOP-MC-OAO1 and HOP-MC-OAO03
for the evaluation of treatment effect on the mean change from baseline of API-NRS (and
secondary outcomes of worst pain intensity as measured by the NRS, WOMAC® pain subscale,
and VAS) will be performed following the description in CPMP SAP Version 5, Section 6.12.1.

B Additional’Z 2T TT SR IEHE A (pooling) | 4




&-sub-study D #E 8 (05% fx<)

Average change from Baseline to Week 8 endpoint,
Average Pain Intensity —Numeric rating scale

OAO01 OAO03 OAO02 BPO1 BPO3 BP0O2 NPO1 NPO3
0
-0.5
-1
-1.5
-2
-2.5  A:-0.04 A:0.09 A:0.19 A:0.52 A:0.08 A:-0.27 A:-0.42 A:-1 A:-0.02
-3 n31 n46 n52 n4l n38 n50 n38 nl4 n45
n63 ne3 no7 n80 n70 no92 n70 n20 n94
Eﬁl% W Placebo M Active

Bl—DSAD TS5t HRZNEB R UVE—ISADEBEE ZZFELL TV ?

Clinicaltrial. govD & F (2 {E Rk 37



OAO01, BP0O1, NPO1DBENE D IEHRiE A

>
NP : Key Takeaways
| {
+
: 1. Borrowing shrinks the estimated
: P TE in the direction observed in
no-borrow iseas
: —— Hier Unif 0 5 the other disease types.
1 " , —4#— Hier Unif 071
BP - : } — Hier IG_I_T- 2. The neutral effect in OA does
1 not change much after
: , S borrowing, but the shorter
! -=- Margin_Validation credible interval leads to more
< = > confidence in the treatment
— | ——— — effect estimates.
OA < , 5
|
I
1.0 0.5 0.0 0.5 1.0

Treatment Difference (Week 8)

-

Favors LY vs Placebo
1012112022 40 DI A

DIA Bayesian Scientific Working Group#& 4} h HE5 & 38
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Food and Drug Administration “CID Case Study: Master Protocol to Study Chronic Pain”
https://www.fda.gov/media/155403/download?attachment

DIA BSWG KOL Series
— &% http://mwww.bayesianscientific.org/wp-content/uploads/2022/10/DIA-BSWG-KOL-CPMP-210CT2022 final.pdf
— Youtube: https://www.youtube.com/watch?v=ex5BgsBKjWo

Bayesian Biostatistics Conference 2022 "Bayesian methods for placebo borrowing in master protocols”
https://bayes-pharma.org/wp-content/uploads/2022/12/Landau-2022-10-13-20m.pdf

Clinical trial.gov

_ PRT / SAP NCT Number Clinical trial.gov

Master Protocol PRT addendum/ SAP NCT05986292 Link
OAO0T PRT / SAP NCT04456686 Link
OAO03 PRT/ SAP NCT04627038 Link
OA02 PRT / SAP NCT05080660 Link
OAO05 NA / NA NCT05620563 Link
BPO1 PRT / SAP NCT04529096 Link
BPO3 PRT / SAP NCT04874636 Link
BP02 PRT / SAP NCT05086289 Link
BP05 NA / NA NCT05630196 Link
NPOT1 PRT / SAP NCT04476108 Link
NPO03 PRT / SAP NCT04707157 Link
NP02 PRT / SAP NCT05177094 Link
NPO05 NA / NA NCT05620576 Link
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https://www.fda.gov/media/155403/download?attachment
http://www.bayesianscientific.org/wp-content/uploads/2022/10/DIA-BSWG-KOL-CPMP-21OCT2022_final.pdf
https://www.youtube.com/watch?v=ex5BgsBKjWo
https://bayes-pharma.org/wp-content/uploads/2022/12/Landau-2022-10-13-20m.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/92/NCT05986292/Prot_005.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/92/NCT05986292/Prot_003.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/92/NCT05986292/SAP_004.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT05986292
https://classic.clinicaltrials.gov/ProvidedDocs/86/NCT04456686/Prot_000.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/86/NCT04456686/SAP_001.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT04456686
https://classic.clinicaltrials.gov/ProvidedDocs/38/NCT04627038/Prot_000.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/38/NCT04627038/SAP_001.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT04627038
https://classic.clinicaltrials.gov/ProvidedDocs/60/NCT05080660/Prot_002.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/60/NCT05080660/SAP_003.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT05080660
https://classic.clinicaltrials.gov/ct2/show/NCT05620563
https://classic.clinicaltrials.gov/ProvidedDocs/96/NCT04529096/Prot_000.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/96/NCT04529096/SAP_001.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT04529096
https://classic.clinicaltrials.gov/ProvidedDocs/36/NCT04874636/Prot_000.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/36/NCT04874636/SAP_001.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT04874636
https://classic.clinicaltrials.gov/ProvidedDocs/89/NCT05086289/Prot_002.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/89/NCT05086289/SAP_003.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT05086289
https://classic.clinicaltrials.gov/ct2/show/NCT05630196
https://classic.clinicaltrials.gov/ProvidedDocs/08/NCT04476108/Prot_000.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/08/NCT04476108/SAP_001.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT04476108
https://classic.clinicaltrials.gov/ProvidedDocs/57/NCT04707157/Prot_000.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/57/NCT04707157/SAP_001.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT04707157
https://classic.clinicaltrials.gov/ProvidedDocs/94/NCT05177094/Prot_000.pdf
https://classic.clinicaltrials.gov/ProvidedDocs/94/NCT05177094/SAP_001.pdf
https://classic.clinicaltrials.gov/ct2/show/NCT05177094
https://classic.clinicaltrials.gov/ct2/show/NCT05620576

27 Xk (Con't)

[BARMETEGZGEURID L] Rare diseaseDEGRFAR ICH (THAEMEBHEADIRIKEERE vl 3> 2: Rare diseaseD ;AR D H#EBI%-
CID/AA/AyrTOT S LEFDEH -

https://www.jpma.or.jp/information/evaluation/symposium/jtrngf0000001cap-att/DS 202302 cid.pdf

Eli Lilly and Company press release” Lilly's Pain Clinical Trial Protocol Selected for FDA Complex Innovative Trial Designs Pilot Meeting
Program”

https://investor.lilly.com/news-releases/news-release-details/lillys-pain-clinical-trial-protocol-selected-fda-complex

Beckman RA, Natanegara F, Singh P, Cooner F, Antonijevic Z, Liu Y, Mayer C, Price K, Tang R, Xia A, Apostolaros M, Granville C, Michaels D.
Advancing innovative clinical trials to efficiently deliver medicines to patients. Nat Rev Drug Discov. 2022 Aug;21(8):543-544.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9834420/

EERLEARZEICRITATRY—Or I HEBRDFERAICEATAEESIE(E)
https://public-comment.e-gov.go.jp/serviet/PcmFileDownload?segNo=0000273914

BASET 2154 (2024). “Complex Innovative Trial DesignDIRIREEFHI D IR - FDAT A F 2 RFRERFFE”
https://www.jpma.or.jp/information/evaluation/results/allotment/tcimdm00000010pp-att/DS 202404 CID.pdf
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https://www.jpma.or.jp/information/evaluation/symposium/jtrngf0000001cap-att/DS_202302_cid.pdf
https://investor.lilly.com/news-releases/news-release-details/lillys-pain-clinical-trial-protocol-selected-fda-complex
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9834420/
https://public-comment.e-gov.go.jp/servlet/PcmFileDownload?seqNo=0000273914
https://www.jpma.or.jp/information/evaluation/results/allotment/tcjmdm00000010pp-att/DS_202404_CID.pdf
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SLE

3T B 7

o a
@ O L
S Dose 1+ SOC =0 =
(T =
Adults (218 y) e
= L s —
SLE
52 weeks N 220
Primary SRI-4 at
Response-Adaptive Randomisation Endpoint: week 52
BROCORESEION (RAR) Summary  Difference in
Primary endpoint and futility analyses: Measure: response rates
Bayesian hierarchical model
A1 A2 A3
n=40 * = e —mE
+ n=32 + n= 32 +n=32
i (RAR L, /£ (RAR : (RAR L. 3200 Last A
‘_/ ‘_,/ Administrative
sanl. =2 i success when
1st Interim lAs performed every 32 subjects 320 subjects
Analysis (lA) (RAR + futility) comﬁigt:
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