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AR T SREN & ST EDIRD B %

Rt REDMEI NS, SHXEDIEITIRS D

SIS DORMEEMEN10%DIHE

10 A1 A — 95% CI
20 A2 X — 95% CI
50 Ah5A — 95% CI
100 10N — 95% CI
200 320K — 95% CI
1000 A41100AN — 95% CI

0.3%-44.5%
1.2%-31.7%]
3.3%-21.8%
4.9%-17.6%]
[6.2%-15.0%]

(8.3%-12.0%
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e 50 A5 A — 99% CI[2.2%-25.8%
e 50 A5 A — 95% CI[3.3%-21.8%"
e 50 A5 A — 90% CI[4.0%-19.9%"
e 50 A5 A — 80% CI[4.9%-17.8%
e 50 A5 A — 50% CI[6.8%-14.5%"
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HgDIHDERE : BE? or BRULPARL?

1. BME20% (="mEiRER). mAIERI/KE=5%D%E
- EEIE = 34% 95% CI[21.2%-48.8%]

2. BME20%. WRAIERE/KE=5%DKTE
- EHEIE = 30% 95% CI[17.9%-44.6%]

3. BME20%. FRIBE/KE=5%D:KIE
- EHEIE = 32% 90% CI[21.2%-44.5%]

4, BME20%. RABRIKE = 5%DRE
- EEIE = 34% 95% CI[21.2%-48.8%]

5. BME20%. R ABRI/KE=5%D:ETE
- EHEIE = 32% 95% CI[19.5%-46.7%] -
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Fig. 2 | Probability of launch from phases |, Il and lll by therapeutic area from 2010-2017.

| ENREONZ VDO THNIE, BEICUITHGIRNEENINE |

Dowden H, Munro J: Nat Rev Drug Discov 18:495-496, 2019
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e AN TULE% K< D2-stage design(FEZIHIEDHERE
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2-stageTH 1> DU > T IIVHAL XDiRDFA

o aLBHEHZEImBIZITHTILHAX (N) (B SF—-2555
- a=5%ZEELUIINS., B=20%ZHEIT DE.
(ERFRAHTSHETE S LB A A — DIz B(L)
o FB1EPETR=5%725. F2E[E(EB=15%
- FBIERFETRANEL = 1R TE <DNHE
e B1EETR=15%7/25. E2EFE(EB=5%
- BIEFETRMNAREL = F1EETHMIBICARVINTRL)

o ALBMEHAZEIBCINDIMNS, AN USDIRE(CHED T
N(N1,N2)ZHE I DUNENDD
- BEORMENIENpODEF (CHAIFGF SN BANZ &R/ UTZLY
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Simon®M2-stageTH -1 >
o BMPILDHEELIZTT 1>
- —EULDEHIPES SN TUVDINE DO THERN/EN = FI T
o U T)LHARXDRDIF 28D DIEZIER
— Optimal design
o IRIE{RERNIE U U\ (CHAFFRERIE Z &=/ IMC T D
— MinimaxX design
o JFEDBRICEFRNDIRAEFNR ZHR/INCITD

Simon, Richard. Controlled clinical trials 10.1 (1989): 1%6
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http://cancer.unc.edu/biostatistics/program/ivanova/SimonsTwoStageDesign.aspx

# : a=5%,#&iH71=80%

http://linus.nci.nih.gov/brb/samplesize/otsd.html

Eﬁfﬁ=20%,ﬂﬂﬁfﬁ=40% Optimal Minimax
1st stageDEEEX 13 < 18
SN TN T ARSI LE 3(23%) 4 (22%)
2nd stageF TOIREEEX 43 > 33
E=EIN TN T RSN 12 (28%) 10 (30%)
ISR N EIEDIZ S DHAFEE N 20,6 < 223
JFERER DN EMEDIZ S (CHEZN R IE (R 2SR 75% 72%
E{E=5%,HiF1E=20% Optimal Minimax
1st stageDEBEEN 10 < 13
ZEREIHCNLA T RSERIF IE 0 (0%) 0 (0%)
2nd stageF TORREBEEN 29 > 27
BN T RSERD 3 (10%) 3 (11%)
')%EW‘HD‘E{EOD% DHATFEEZN 17.6 < 19.8
R ARG N EIEDIZ S (R LE (CR 2SR 60% 51%

b“/j’)lﬂj/(l(i Optimal > Minimax&id 23
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SWOG®D2-stageT Y1 >

o EIIPIEDHZERBLIZTH A
— 1B (X a=2% T RS
(HifFEp 1 =z RGN & UTZARTE)
o HB R EZXNENEH pOKRMDEF (CEZNPIE(C/RD
- SE2FfE($a=5.5%CIR1E
e §E7&5Phase IIIN
o BBEXZEEMENEGH(p0+pl)/2ZBXDEBERICRD

o Flga
- EEROEFET I RN FIE & LEN TR L CTEOK
o IRECTHIMITD (p<aMEDSH) DOTERERICHILE]

http://www.swogstat.org/stat/public/twostage.htm
Green, S et al., Statistics in medicine 11.7 (1992): 853-862.
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BREDY I IVE A X EHIHRRHE

PO vs P1

1

B
B
=
t\\
"
2

& MR -

EEN

|
113

i fe jill

E8alpha

E i

power

Simon 5% vs 20% 29 1 - 38 4 5 3.9% 90%
(Minimax) 10% vs 30% 22 2 - 33 6 7 4.1% 90%
20% vs 40% 24 5 - 45 13 14 4.8% 90%

30% vs 50% 24 7 - 53 21 22 4.7% 90%

SWOG 5% vs 20% 20 O - 40 4 5 4.7% 92%
10% vs 30% 20 1 - 35 7 8 2.0% 87%

20% vs 40% 25 4 - 45 13 14 5.2% 91%

30% vs 50% 30 8 - 55 22 23 4.1% 91%
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RIRICENZEDSDH ?

« SERFEU EDTHAE?

o« 1ERPEE2ERPEDEVER(E ?
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RIRCBLEONTNDIDIE ? 1 XED

e 2010-20155MICO, Ann Oncol, BIC @ phase 2 =&

e Single armm 31 5¢h

- 1-stage : 167#(53%)

- 2-stage : 146#(46%)
e Simondoptimal : 47
e Simondmini-max : 21
e Simondoptimal or mini-max : 33
e SWOG: 4
e Fleming : 1

- 3-stageld E : 21F

Langrand-Escure J, Rivoirard R, Oriol M, et al: PLOS ONE 12:e0185536, 2017®supplementary DexcelJ71 L &DEEST 28
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RIRCZEHOHNTNDIDIEL? : XHRO

2005,2010,20142M1CO, Ann Oncol, Cancer, CCR, Lancet Onc, NEIM,
Lancet® phase 2 #HE

Table 4. Statistical design and number of patients per arm.

2005 2010 2014 _Total
(n = 141) (n = 150) {n = 56) (n = 347)
Multi-arm 50 (35%) 51 (34%} 28 (50%) 129 (37%)
Randomized
Yes 31 (62%) 34 (67%) 23 (82%) 88 (25%)
No 15 (38%) 17 (33%) 5 (18%) 38 (11%)
Comparative '
Yes 20 {40%) 17 (33%) 9 (32%) 46 (36%)
No 30 (60%) 34 (67%) 19 (68%) 83 (64%)
Single arm 91 (65%) 99 (66%) 28 (50%) 218 (63%)
Statistical design
Single stage 41 (45%) 44 (44%) 10 (36%) 95 (44%)
Simon 39 {(43%) 35 (35%) 13 (46%) 87 (40%)
Fleming 2 (2%) 7 (7%) 3 (11%) 12 (6%)
Bayesian 1 {1%) 6 (6%) 0 (0%) 7 (3%}
Gehan 5 {6%) 1 (1%) 1 (3%) 7 (3%}
Flexible 0 (0%) 3 (3%) 0 (0%) 3 (1%)
Bryant & Day 2 (2%) 1 (1%) 0 (0%) 3 (1%)
Sargent 0 (0%) 2 (2%} 0 (0%) 2 (1%)
London 0 (0%) 0 (0%) 1 (4%) 1 (0%)
- Triangular test 1 (1%} 0 (0%) 0 (0%) 1 (0%)
1-stagetSimonDFFENER
29

Ivanova A, Paul B, Marchenko O, et al: J Biopharm Stat 26:141-9, 2016
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1-stage ? 2-stage ?

e TAPUR (Targeted Agent and Profiling Utilization Registry)
— FDATHAGREHDoff-label MER| 7z Ml I SitER
- FETAISRIE. HDIEANZIRESNTZ. FEDRFEET.
KTFEDEBLFRERZIFTORE

e NCI-MATCH (Molecular Analysis for Therapy Choice)
- HFEDEIGTFERE(CH I DEF| DN = I DelbR

- BTSRRI, HDIRA RGN, FFECRREEE—
REDELFEEZIFTDOESR

Simon R: Ann Intern Med 165:270-8, 2016
Mangat PK, Halabi S, Bruinooge SS, et al: JCO Precision Oncology:1-14, 2018 30
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o EMELL EDTT A 1 (FFFEDONTULRY
- ZBEEYIEFE TOHBIDEE B I HARIDEEA
o ZIZUEDCDEBAICKDLURIED(EZFT AU W MHVNELIRDDDH B
e 1-stage : BNENDOHN D TLWBIERIDEFICIEH{EEND
- FEMNARBICK T DEFGREDEAENDTEIRE
e 2-stage : 1-stage TITOEAMNEHBALUICWNEES
- fRIENECE CEYTIEZEE
- BRI DEREEAE
o 3NRH DX SMmMIENEIREFE IR/ BT - @EHEDIFROEE
e Simond®d Optimal vs Minimax vs SWOG
- ERENEE & U CEZGIER A CTONZHNZ 72U VR Soptimal
- 1EBRDEB (TR S minimax

- s CARELN IS FO—JLUIC K LVRSSWOGEZERAL
31
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o 1 283 4 5 6 7 8 9 10 11 12 13 14

B 5%
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0%
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11

19%

23%

o ERERN30%DC14GIERSHI0

- ZIMFINSESN DTSR
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RIRICENDFEHFCTEEIT D
a=5%Z%Zimic g &HFTORET

N

13
14
15
16
17
18
19

20

Positiveéitd

SFxhHIER
(Z=2ES)

3 (23%)
3 (21%)
3 (20%)
3 (19%)

4 (24%)

4 (22%)
4 (21%)
4 (20%)

EIED
EEFEDa B
136ILLTF Cl3RE 7180%%
2-50/0 79-80/0 h ?ﬂ'f%f“g@b\
3.0% 83.9%
3.6% 87.3%
4.3% 90.1% ‘ -
° 2 NEEEDTE, a<5% e
0.9%  79.89% €= PositivetR3=3NHIEID)\—RILH
=<0, powerhS&53155h 95
1.1% 83.5%
1.3% 86.7%
1.6% 89.2%
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B : B ERFTXISREDEE(S ?

Positivet 133
N EHEIE =Eoq R0 @D 1445
(EhEla) Riti 7]

13 3(23%) 2.5% 79.8% 2 16/

14 3(21%) 3.0% 83.9% 3 154!
15 3(20%) 3.6% 87.3%
@ 1741
16 3 (19%) 4.3% 90.1%

17 4 (24%) 0.9% 79.8% @ 18@'

18 4(22%) 1.1% 83.5% ® 1944

19 4 (21%) 1.3% 86.7% @ 2045
20 4(20%) 1.6% 89.2%
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HBEDESEI> FR1> MEUERER :
SWOGDwebsiteDiz&
e SWOGODwebsite [https://stattools.crab.org/ ]

| . CANCIRRISEARCH { N\ CANCIR RESEARCH
% \ AND BIOSTATISTICS * \  AND BIOSTATISTICS Leading cancer research, Together.

FFEEDHS

[One Arm Binomial ]33 [One Arm Non-Parametric Survival]Z:EA CHER

VA

# Design Q Anal # Design Q Analysis
One Arm Binomial I Frequency Table One Arm Binomial Frequency Table
T —
One Arm Survival Binomial Confidence Interval One Arm Survival Binomial Confidence Interval
One Arm Normal oli Probab One Arm Normal oli Probabilities
i .
One Arm Non-Parametric Survival Normal l One Arm Non-Parametric Survival I Normal
1 L L L i i & & 5 4
Two Stage Binomial Two Stage Binomial
Two Arm Binomial Poisson Two Arm Binomial Poisson
Two Arm Survival Chi-Square Two Arm Survival Chi-Square
Two Arm Normal Two Arm Normal

41
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One Arm Binomial

o Fla=10%, &Rt 71=80%,EME=20% HAFIE=40%DIHE

User Input

| Program Output

Select Calculation and Test Type

®) Sample Size
) Power

® 1 Sided
O 2 sided

ol

Power Sample Size

80 24 2445 N2

Select Hypothesis Test Parameters

Approx Lower Count Critical Value

Alternative Proportion

HAFFME

Alpha

-1

|
a=10%

Approx Upper Count Critical Value

Null Proportj
0.2 Eﬂ'ﬂ_ﬁ 0.4
---------- ‘
lCalculate Power/Sample Size ||
- - b
Power ple Size
80 = 800/0 |
I

Approx Lower Count Critical Value

Approx Upper Count Critical Value

Calculate Exact Alpha/Power

i 854+ Tpositive

Calculate Exact Alpha/Power

Exact Alpha Level
0.0892

Exact Power
0.8081

Exact Alpha Level

Exact Power

TEHEIE
- ETEACKDIERP LT DEND

CBREIC (&, REDEHCAVBTEACK

D, BYIRETEEEEND

ICRweb
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o FH{Hla=10%,4&1H1=80%,1FOSEME=

One Arm Nonparametric Survival

Diza

‘ User Input

| Program Output

Select Calculation, Test type and Paramet

O Power

® Sample Size

® 1 Sided

=]

O 2 Sided

O Median Survival
® Survival Probabilitiy

20%,15FOSHATFIE=40%

Select Study and Hypothesis Test Parameters

Sample Size

Accrual Time

Follow-up Time

Alpha

2

= ExAAGE

" | BEFEAR |

a=10%

Power
80

Null Median Survival

Alt Median Survival

R

=80%

Null Survival Prob
02

BIE

Alt Survival Prob
04

HAfFE

At Time
1

15

Approx Lower Critical Approx Upper Critical
Value Value
0 0.34
1FEEH34% L ET
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230 E

Size

Approx Lower Critical
Value

Approx Upper Critical
Value

FEEIE
- KMETEREIIEZET I DHIIE

— ==

axX B

- iR  RER(CEiIx TS € S RABITOK
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