[7—= 1] A2 30— EEOBKRAKICEVWTERY 5REMROT-HD MIDD
(model-informed drug development) 7 7O —F®OF|A

Ql: BEHBREEZMRLETELVEF, BREEHBARER#ECHRERB XD G RGN,
MIDD 7 7A—F ZH AL -EREEH OMRKEERZ T 0T 7 A JLFHE O R = (L4
AN

A3 —EE TIHBRREEHBRAEERECHRFERB XD LE LGN, I, EE
EEXFIMNLIELITHEEZSEOEGEEZA L TLS-OICREERE~D BHE) B5
NTELGNWC L, F-EEEFETEHIBOBARRERBNERETERLRL, HEHWIETHEAAN
[CREMEZETAH-OBBERHETOTTHAEREE NS CLITERALTLS,

ZO#ER. 2011-2017 FIZ FDA AZB SN -FHRIEMEEEHR (56 &) DF 66%I[=xf L
T. FIoHhDOEEKEERED PMR (postmarketing requirements) ~PMC (postmarketing
commitments) NEE SN TVWEIDHATFKRTHS (TH),

30 —
27
25—
20 — 19
N 15—
12 12 13
10
8 7 7
5
54 3 2
0 X 3 ~ ~ N I
& & @ e 8 & F @ N
& & N § S N N & & & Q
P @ ¥ ¥ ¢ ¢ ¢ ¢ & & N
. (g\Q R S > C\!\\ _ O\ . 0’\ ,;}\\ @ <(O Q
A N Q & N oOF N N o
o & o & & ® &® © P <~
P [ N P X Q Q [ Q__%Q
I <& S & o o RS <O &
ARSI T SR SO
') QQ O &°
Q S S N
Q Q <
o o
Q fé\\o
&
N
S
@
(%)
QO

2011-2017 FIZ FDA AR IN-FHHRNBHESE] G6 &) I2H T 5BREKEERBED PMR/PMC

5K : Faucette S, et al. Clin Transl Sci. (2018) 11, 123-146.




[7—= 1] A2 30— EEOBKRAKICEVWTERY 5REMROT-HD MIDD
(model-informed drug development) 7 7 O—F O F|H

MDD 7 7A—FIX DA >0 O—EEHOBRBEMRT 5 2 LAAEEN ?MIDD 7 70
—FEIALE-NEHESHIOBREERFM IO 74 LEHED IR LRR I2TDOLVT, &
ETERT B,

1. #2200 —EETIEERA REEERREERER (T2

> TNODBKREEAREERTEHMES. EQOLSILHBEIEL DN ?
2. ZOMBIZRLT, ENLS5S MDD 7 FO0—FDEFRENAFINAZHI?

> BEREEFMIOI7A/IILEHETO MIDD FRADARR TS5 F 4 R&EH

LTLEELY,

< EROBICBEINEHAREAN?

& ERAOEREG-o-TLSIOKAN?
3. COMREIIT S, MIDD 7 7A—FERDRRFEZM?

S ESTHIEZORARZILIFTNC I ENTESM?

ERICEAESTLTFTEEH
MEMEERIORKREEZMN IO T 7/ IILEHEICET S FDA LE 2a—DH—AX 4

Faucette S, et al. Reverse Translation of US Food and Drug Administration Reviews

of Oncology New Molecular Entities Approved in 2011-2017: Lessons Learned for
Anticancer Drug Development. Clin Transl Sci. 2018;11(2):123-146.
NEMESEFIFECE TS PBPK ETILFADY—AA
Saeheng T, et al. Utility of physiologically based pharmacokinetic (PBPK) modeling in
oncology drug development and its accuracy: a systematic review. Eur J Clin Pharmacol.
2018;74(11):1365-1376.
BERBERE IZH T BRSO ST
Ahmed MA, et al. Pivotal Considerations for Optimal Deployment of Healthy
Volunteers in Oncology Drug Development. Clin Transl Sci. 2020;13(1):31-40.
Iwamoto F, et al. Use of healthy volunteers drives clinical oncology drug development
decision making. Clin Pharmacol Ther. 2012;92(5):571-4.



[7—= 1] A2 30— EEOBKRAKICEVWTERY 5REMROT-HD MIDD
(model-informed drug development) 7 7 O—F O F|H

Q2 : EPHERARZRTAD—XHEVEEHTHY . BHMET—2 D premature 224K3R
T CTOREABRFEA~D go/no-go DHIEFHANEL %S, MIDD 7 7 O0—FEFAL-REMN
JEEEIFRRDOERREDF| R IEMAH,

A3 —EEEAENGHANELEERZ LR BEDLLICBITHILEND
Y, BONERAREZKITAD——XHEEETH D, TDI=&. First-in-Human (FIH) 3Bk
TREHDEDES T FILNEDOEND L. EONIZ FIH HEBEEFILARLEZY, LPRXbL—
DaAVERERICEBITLEYT S, LA ML—2 a3 VvERBORBEBRICEVTEDNET—4
FRONTHEY. EEEEFELYM (PFS) /24£FHM (0S) (X LIELIK premature TH
Bz, —RRICIIEBEMNENE (ORR) ZNEHONESENRICESOTERERAR~D
go/no-go ERREMNTHH TS,

LOALZED—AT. 7220 —EEOMKRARERDRNENLOKRBEE LY LEWNE
W5FEELH A, Hay © (Hay M, et al. Nat Biotechnol. (2014) 32, 40-51) [Z&tlE, 2003-
2011 FOFRNEHESFORIAREBRBATIE (Phase 2 : 28.3%. Phase 3 : 45.2%) RU
Phase 1 Mo DEZBRKIIE (6.7%) [FLWFhibthDEEBEHELYLEETHY . ZOMEM
FZDHEEDL > TLEL, ZHFRROLKIE. BEICHROHIMOFEFINERINLEIE
MEBEOCTOREICEIAREY YV —REZES LTEMZELETLESI LS HIED
Hbd.

MDD 7 7A—FX DA >0 P—EEHDOFREEHRT 52 LA AREAN ?MIDD 7 70
—FEIAL-REHESFAROERRED FRLER [CDOLT, SMETERT S

1. ORR ZNEHDMESVRIZE DI gono-go EERENLFCHAEELLEZ N &
NHZDEHEEN?
S ESVSFEICEFIHEEL. ESVSGRICEFCHERELGLD, THHMD
ZElFTESMN?
2. ZOMBIIRLT, ENELS5%E MDD 7 FO0—FDEFRENAFIAZHN?
<> BEABAFEA®D go/no-go ERRETO MIDDFRDAR TS5 74 REEH
LTLEELY,
<+ FRALTWRIZBEIREAFAH,?
< ERAOEELGE-OTVLSHDEIEAN?
3. COMEIIT S, MIDD 7 T7A—FERDRBRRFEZM?
S ESTHIEZORARZILIF TSI ENTESM?

HBICEET 5 FEAN -
NEMESHIRED KRS T KBO
Hay M, et al. Clinical development success rates for investigational drugs. Nat
Biotechnol. 2014;32(1):40-51.

Seruga B, et al. Failures in Phase lll: Causes and Consequences. Clin Cancer Res.

3



[7—= 1] A2 30— EEOBKRAKICEVWTERY 5REMROT-HD MIDD
(model-informed drug development) 7 7 O—F O F|H

2015;21(20):4552-60.

NEMESFIO®RIFAZEA~D go/no-go ERREICET 2FRELRY A
Bruno R, et al. Evaluation of tumor size response metrics to predict survival in
oncology clinical trials. Clin Pharmacol Ther. 2014;95(4):386-93.
Bruno R, et al. Proceedings of a Workshop: US Food and Drug Administration-
International Society of Pharmacometrics Model-Informed Drug Development in
Oncology. Clin Pharmacol Ther. 2019;106(1):81-83.
Gupta N, et al. Model-Informed Drug Development for Ixazomib, an Oral Proteasome
Inhibitor. Clin Pharmacol Ther. 2019;105(2):376-387.
Ji'Y, et al. Challenges and Opportunities in Dose Finding in Oncology and Immuno-
oncology. Clin Transl Sci. 2018;11(4):345-351.
Mayawala K, et al. Model Informed Drug Development: Novel Oncology Agents are
Lost in Translation. Clin Cancer Res. 2019;25(22):6564-6566.
Venkatakrishnan K, Ecsedy JA. Enhancing value of clinical pharmacodynamics in
oncology drug development: An alliance between quantitative pharmacology and
translational science. Clin Pharmacol Ther. 2017;101(1):99-113.



[7—= 1] A2 30— EEOBKRAKICEVWTERY 5REMROT-HD MIDD
(model-informed drug development) 7 7 O—F O F|H

Q3 EOMERREKITAD=—XDE VB TH Y . dose-finding 5X5& & M L 4 L\BIF
mBIFEVELCHENL, MIDD 7 70—F2FA L -REHEEFOZEERE - AEOFHED
BTN

A ran0P—EEEECHEREZRITAD—IXNEEBETH D, TD1=%H. FIH KR
TERAMAZ (maximum tolerated dose, MTD) AGRE S, BHOEMNMEL JFILHED
bNndE. BOMFHREZFELAL, EPNILPR L—2 3 VHRIZETT 5. £<
DBE FIHRBRE LS X b L— 3 VERERIZRIC dose-ranging itE&.~ dose-finding SXE& (&
EESIT . FLLPRA ML= 3 VHRTIE—RAENRFE S, ERRAEDEEALLE
HEBRELTERINDZ LI AL,

LA L. Lu 5(2016)I2&NlX, 2010-2015 £ FDA AZBIN-FHEMEMESHF (41
&) D 27%(<x LT EBEAE - AEICET 8212 & Y PMR/IPMC i &ahf= (TR,

J 41 NMEs ‘

¥ ¥
ps L =
21 drugs - MTD 20 drugs - less than
proposed as labeled MTD/MSD proposed
drug dose o as labeled dose
\ I \ | J
¥ L] ] ) ¥ ¥ ¥
- p " :. | - ~ |/ .
10 approved with 2 approved at MTD 9 approved at MTD 5 had MTDs 15 did not identify MTD,
no dose and upward dose with PMR/PMCs for identified and used lower than MSD
| optimization fitration recommended further dose approved at lower in pivotal trial and
PMR/PMC or approved = optimization than MTD dose | proposed as label dose
\ I J \ \ J
v L4 . ¥ L
i 13 drugs approved
4 had PMR/PMC for additional 2 drugs had .
Shad PMR totest a E-R analyses for label dose PMR/PMC for with no dose
lower dose iustificati ‘ Fohel optimization
\ o justification testing higher dose | PMR/PMC

2010-2015 %I FDA A S N-FHEMEHREEEF (415 OAE - A=(2x9 5 PMR/PMC

BIFAX#k : Lu D, et al. Cancer Chemother Pharmacol. (2016) 77, 459-476.

MDD 7 7A—FIXZ DA >0 O—EEHDOBRBEMRT 52 LAAEEN ?MIDD 7 70
—FEHALERBRESFIOEEREL - AE0FHED RS LRE ICDOLT, SMETE
WY B

1. BRAEDOPYATEEEGRE - AENERTELVW I LAHIDIEHEN?
> BADAHEE. ARLOEDRAA I VI T, ESVSBRICEOSWTHE-A
EFERLTLEN?
2. ZOMBIZRLT, ENLS5E MDD 7 FO0—FDFRENAFINZMN?
> EFEAE - AEEIRTO MDD SEHOANR IS5V T4 REBEBLTLES
LYo



[7—= 1] A2 30— EEOBKRAKICEVWTERY 5REMROT-HD MIDD
(model-informed drug development) 7 7 O—F O F|H

> FRALTWRIZBEIREAFAH,?
> FRADERLES>TLDSEDIEAAN?

3. COMMEIIHT S, MIDD 7 7A—FERDRBRRGEZM?
S ESTHIEZORAREZILITF TSI ENTESM?

am —BHET S FEEM !
MEMESHIOMRE - AEICET % FDA LE2a—04—~ A

Faucette S, et al. Reverse Translation of US Food and Drug Administration Reviews

of Oncology New Molecular Entities Approved in 2011-2017: Lessons Learned for
Anticancer Drug Development. Clin Transl Sci. 2018;11(2):123-146.
Lu D, et al. A survey of new oncology drug approvals in the USA from 2010 to 2015: a
focus on optimal dose and related postmarketing activities. Cancer Chemother
Pharmacol. 2016;77(3):459-76.

NEMESFHOEERL - AEERICEHYT IRELMYBH
Bruno R, et al. Proceedings of a Workshop: US Food and Drug Administration-
International Society of Pharmacometrics Model-Informed Drug Development in
Oncology. Clin Pharmacol Ther. 2019;106(1):81-83.
Bullock JM, et al. Lessons Learned: Dose Selection of Small Molecule-Targeted
Oncology Drugs. Clin Cancer Res. 2016;22(11):2630-8.
Ji Y, et al. Challenges and Opportunities in Dose Finding in Oncology and Immuno-
oncology. Clin Transl Sci. 2018;11(4):345-351.
Sachs JR, et al. Optimal Dosing for Targeted Therapies in Oncology: Drug Development
Cases Leading by Example. Clin Cancer Res. 2016;22(6):1318-24.



