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I Estimand (1/2)

> BRIIZISC T, ZDEEEREE T
> BRERABRE R OIT5EETERK

O n=

M Target population, Endpoint, Measure of intervention effect

> SERD BB, estimandZ1IELUWMERFR CTRIFILTTHRIEIZTR

L. n_t%ﬁT-U-’r,/tﬁtF*ﬁ-E Ej—éb&b\ig

B CODIEFRENERIZIFTE, DFEY. estimandDEFEAD 5B IZ5HER
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M Estimand
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m ERESN

ESNTWLWS=8H
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Mallinckrodt et al. (2014) > Estimand A
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AVERT A

. *T%{i,h Rz EETERRER 2

- BIEBIL, —EER, 77t and EE R, AifTEE
FEﬁJ:t$X

o« A 1—)L : baseline, weeks 1,2, 4, 8,12, 16,
20 and 24

« FEFMIE R 24:E & FF /= MDamerican college of

rheumatology 20 (ACR20)criteriaZERIEBIDE|E (2
ET—%)

s LAFa1—8%E: 16:BR LR, IRFA T2 HERE

[XBackground therapyMZEE A AJRE, SHIZTT TR
HIXEEEHICHIITI S ELAEE




0 2R

s BT AR LAT =0 BmEDT —FESHIEN D
2T DS TN TNDFBRE LR

* Adalimumab 945, placebo 2745l I(XFIEF+ 712KV
16 EENOLAX1—REBEETRE

o &HEITF—RIXACR20 RZFEREL THST

*x FEBERETSEAREDACR20EE (%)

LAX1—BE%EDT—A Adalinumab Placebo Difference
(n=101) (n=106)

EH7E 58 (57.4%)  32(30.2%) 27.2%
EH5 61 (60.4%) 45 (42.5%) 17.9%

* A5 TlE % BB 2 (Adalinumab) &Placebo ) & 7& B 2
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(2% MG ER )
Ramucirumab (study 14T-IE-JVBD.
statistical reviewdl))




SERTH A 1/3

« MIREM : TS5FFHHF + TvLEZ DU R B AT

Ed;ﬁ'lf MEFEABITRISHRB N ETLUUIRA
EERLUBREEGHIRE

- MAEAIE(2:1). ZEER. 7R8I 1T
J:|S$x

« 325 2% :ramucirumab + BSC: 23845, placebo + BSC:
117451

o ZE%EAM (FPI-LPI) : 2009.10.6- 2012.1.26
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s 5 dh Ik EHI

BERIEZREL25ABTITANUNDBEEZER

95
« FEZF{MIE B : overall survival (0OS):

B MO TETORAR, FERHR T A
FLTW=oTHYIYRNET S

o FHEAT:
JZ 7| log-rank R 7€ (2 Bl B4t &+ TE Bl #EHT)
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Figure 1: Trial REGARD Design BEPIFERIIRRASANSHE

Ramucirumab 8 mg/kg gq2wk
+
Treatment
BSC (n = 238) until disease Tumor

progression or —>» ::::::'I":::
intolerable .

Placebo q2wk L safety follow-up

+
BSC (n=117)

R
A
N
D
o
]

I
Fd
E

Evaluations:
* Radiographic evaluation

Stratification factors: — Every 6 weeks
» Region « ECOG PS, safety, labs

»  Weight loss over prior 3 months (=10% vs. <10%) — Every 2 weeks
» Location of pnmary tumor (gastric vs. GEJ)

N =355
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Table 4: Subject Disposition (ITT Population)

Ramucirumab Placebo
Disposition N=238 N=117
n (%) n (%)
Receiving Treatment * 14 (5.9) 1(0.9)
Never Treated 2(0.8) 2(1.7)
Discontinued from Treatment 222 (93.3) 114 (97.4)
Progressive disease 126 (52.9) 73 (62.4)
Symptomatic deterioration 41 (17.2) 16 (13.7)
Death 20 (8.4) 13 (11.1)
Withdrawal of consent ° 7(2.9) 3(2.6)
Adverse event 25 (10.5) 7(6.0)
Other reasons 3(1.3) 3(2.6)

* As data cut-off date 7/25/2012.
® Includes patients who withdrew from treatment but permitted subsequent follow-up as well as those who withdrew
from treatment and subsequent follow-up.
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Table 10: Overall Survival Results (ITT Population)

Ramucirumab Placebo
(N=238) (N=117)
Subjects randomized 238 117
Death 179 (75.2%) 99 (84.6%
Censored 59 (24.8% 18 (15.4%
Overall survival (months) ° 5.2 3.8
Median (95% CI) 4.4,5.7) (2.8,4.7)
p-value b 0.0473
Hazard ratio (95% CI) © 0.776 (0.603, 0.998)

* Survival time 1s calculated as months from date of randomization to date of death from any cause. Subjects who
did not die at the study of completion, or are lost to follow-up are censored on the last date subject was known to
be alive.

® p-value is from a log-rank test stratified by weight loss over the prior 3 months, location of primary tumor, and
geographical regions.

“ Hazard ratio is from a Cox proportional hazards model adjusted for weight loss over the prior 3 months, location of
primary tumor, and geographical regions. Hazard ratio < 1 favors ramucirumab.
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BREMIITORAR  1~3IXHRFEE. 4~8IILELT—IEH

BESHTORNE
EHARFZEEZELLEWNEETODERBEN 0.767 (0.600, 0.981)
2N D E R FZ& AU - T 0.769 (0.597, 0.992)
3PPSZEXT R ICL 1= EfE4T 0.755 (0.584, 0.977)
UN—RFZA VB DERFE DB TREBLI-Z R fEHT 0.795 (0.618, 1.023)
5’*‘—1549%@17_'—9 (MO0,M1,Unknown) 0.753 (0.584, 0.970)

THELI-IE R

R—RZAVRDEFB DO KR PR T— (MO,M1,Unknown)
6f§H§E&LT:E%|]ﬁE*ﬁ 0.770 (0.597, 0.994)
7|Progression-freeBAfE] (6/H B Rl . LL L) TERELI-E R4 0.793 (0.616, 1.022)
8’*‘—1349%@%@@@&01‘7‘—9 (MO,M1,Unknown) .
Progression-freefAfd] (60 B K. LLL) TERELI-ERIEH

0.788 (0.610, 1.018)
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 EMA Guideline (2010)

— In this context, sensitivity analyses can be defined as a set of
analyses where the missing data are handled in a different way
as compared to the primary analysis. It should be noted that
obtaining similar results from a range of methods that make
similar or the same assumptions does not constitute an
adequate set of sensitivity analyses. The sensitivity analyses
should show how different assumptions influence the results
obtained.

 NAS report (2010)

— Recommendation 15:

RESMIERDZBROEIELZHRED—H THHNSTHS.
B RAID AN R LDREIH T BEE S LA THS.
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* |CH E9(R1) final concept paper (2014)

— There are no clear regulatory standards to follow in defining an
appropriate set of sensitivity analyses or for the joint
interpretation of these sensitivity analyses with the primary

analysis.
o« BFAHZLR— (2014)
- 6.3 RERESTDTE:

“RAANDZALICEAT HRERESTDOAE, b5, EDLD
HIKRT, EDREE, EQOFOTRBTEERET REMNZDULVT,
REAYUBEESHTEERIZOVEO AN EONTZIL—ILITE
WNZEMD, NASLIR—ROEMATARSA U EEESE(IZ, A
AIZIRET SN TWADIRIRTH B
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 FDA (LaVange, 2015)

— Sensitivity analyses should be planned to assess the
impact of missing data on the study results

* Merely running additional analyses that make the same missing
data assumptions is not useful
— For example, if a primary analysis assumes missing at
random (e.g., MMRM), then a sensitivity analysis involving
multiple imputation under the same assumption is
uninformative

— The number of sensitivity analyses conducted is not as
important as the way in which the assumptions are varied

— ‘Tipping point’ analysis recommended by NRC appealing
for regulators

JPMA Symposium February 12, 2015
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SEEM

European Medicines Evaluation Agency. Guideline on Missing Data in Confirmatory
Clinical Trials. Committee for Medical Products for Human Use, 2010; 1-12. :
http://www.ema.europa.eu/docs/en GB/document library/Scientific guideline/2
010/09/WC500096793.pdf(P.11,12: 7. Sensitivity Analyses)

National Research Council of the National Academies. The Prevention and
Treatment of Missing Data in Clinical Trials. National Academies Press: Washington,
D.C., 2010.

(P.83-106, 5. Principles and Methods of Sensitivity Analyses)

B ERRRORA 7S ORIROBY 2RTORMNLS
BB [Z DUNT-NASL R — K, EMAH AR5 4] estlmand&ﬁﬂﬂghjj_/f@*ﬂ%nﬂj
http //www.jpma.or.jp/medicine/shinyaku/tiken/allotment/pdf/data 140704 1.p

df (P.34-42, 6. F E/LRMT A EDEIRERXRE 74T)

International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use (2014). Draft (final) concept paper
on choosing appropriate estimands and defining sensitivity analyses in
confirmatory clinical trials.

http://www.ich.org/fileadmin/Public Web_Site/ICH_Products/Guidelines/Efficacy
/E9/E9 R1 Final Concept Paper October 23 2014.pdf
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http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Efficacy/E9/E9__R1__Final_Concept_Paper_October_23_2014.pdf
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) l:
http://www.jpma.or.jp/medicine/shinyaku/tiken/symposium/pdf/20150212/20150212 8.pdf

— T'Missing Data Issues in Regulatory Clinical Trials. ] :
http://www.jpma.or.jp/medicine/shinyaku/tiken/symposium/pdf/20150213/20150213 3.pdf

Mallinckrodt CH, Lin Q, Molenberghs M. A structured framework for assessing
sensitivity to missing data assumptions in longitudinal clinical trials.
Pharmaceutical statistics, 2013; 12(1), 1-6.

Permutt T for the Missing Data Working Group. Sensitivity analysis for missing data
in regulatory submissions. Statistics in Medicine, 2015. DOI: 10.1002/sim.6753.

LaVange L, Permutt T. A regulatory perspective on missing data in the aftermath of
the NRC report. Statistics in Medicine, 2016; 35(17):2853—-2864.
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Tipping Point Analysis

* Tipping Point

— the difference of means (for continuous data) or the difference of the number of
events (for binary data) between the treatment groups in the missing cohort at
which the study conclusion is changed (Yan et al., 2009)

— the set of sensitivity parameter values (8s) that would lead to overturning the
conclusion from MAR (NRC, 2010)

— the point at which a positive result turns negative (Lavange and Permutt, 2015)

* Tipping Point Analysis
— Tipping PointZEE L. TOEICEDWTI KBAN=ZX LD E IR 55E5E
DERTE Gz &5
- EAMICIE., EBITTEEGENRDOON TSI ENFHIE
* The most appropriate kind of sensitivity analysis for missing data problem
(Permutt, 2015)

* Tipping point analysis recommended by NRC appealing for regulators
(LaVange, 2015)

* this approach requires some judgment as to what is plausible
(Lavange and Permutt, 2015) 43
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o BRE/NTA—HA%Z AL =Tipping Point Analysis (NRC, 2010)
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o MFEMILLFV) A FEEHZ K ATipping Point Analysis
(Yan et al., 2008)
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o MFEMILLFV) A FEEHZ K ATipping Point Analysis
(Yan et al., 2008)
— $FERORTRH X ILCampbell et al. (2011)
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* Brexpiprazole®Statistical Review (Study 230)
- BHHOMERAESEEENRET DRI
— |EAIE, ZEER. 7oA xE, TR R
— ¥ EE . J5t/REE. Brexpiprazole (Brex.) 1mg®f. 2mg®f. AmgEf
— FEFMIER: 6 ERFRICHETHPANSS MMAOTDEILE

Table 11. Study 230 Subject Disposition: Number of Patients by Treatment Group

Subjects, N (%0) Brexipiprazole Brexipiprazole Brexipiprazole Placebo
1 mg 2 mg 4 mg

Randomized 120 (100%) 186 (100%) 184 (100%) 184 (100%)

Analyzed for Efficacy 117 (97.5%) 179 (96.2%) 181 (98.4%) 180 (97.8%)

Completed 81 (67.5%) 129 (69.4%) 130 (70.7%) 118 (64.1%)

Discontinued

Lost to follow-up 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Adverse Events 2] 5.99% 1% 22 (12.0%
Subject met withdrawal | 0 (0%) 0 (0%) 2(1.1%) 1 (0.5%)
criteria

Investigator withdrew 2 (1.7%) 0 (0%) 0 (0%) 1 (0.5%)
consent

Subject withdrew 15 (12.5%) 25 (13.4%) 23 (12.5%) 21 (11.4%)
consent

Protocol Deviation 2 (1.7%) 1 (0.5%) 0 (0%) 0 (0%)

21(11.4%)

Lack of Efficacv 9(7.5%
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* Brexpiprazole®Statistical Review (Study 230)

— MMRM

c EBEZTH: 6 ABRICHITAPANSS BXO7NDEILE

c SHEAZEHM . IREH. . o A— BR. REHEBADXRBEER.
PANSS%,L\Z:I70)’\—Z7’(J1_§ B UPANSSIERAT DR—R 5

1NEERRDXEER

Table 3. LS Mean Change from Baseline in PANSS at Week 6 (MMRM)

Stud}-' 230 Brex. 1 mg Brex. 2 mg Brex. 4 mg Placebo
Number of patients N=117 N=179 N=181 N=180
Baseline Mean (SD) 93.2(12.7) 96.3 (12.9) 95.0(12.4) 94.6 (12.8)
Mean Change at Week 6 (SE) -16.9 (1.9) -16.6 (1.5) -20.0 (1.5) 13.5(1.5)
Treatment Difference -3.4 -3.1 -0.5 -
95% Confidence Interval (-8.1. 1.3) (-7.2.1.1) (-10.6, -2.3)

p-value 0.16 0.15 0.0022
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* Brexpiprazole®Statistical Review (Study 230)

— RBAIANZ X LZEMNAREIETET HHERE D IBIT—R(ZDNT,
RFIIWNTAZEERRIZKECLTLKZ EIZE>TMARD EI HDH
AR DFEEZ1E ST HMNAR analysis
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T—ANSEEITOMMRMIZE TR ERBEDKEEIAT R
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H1DDEEELEEZ DI EMARE

* MNAREZ ZHHhIEIEH
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* Brexpiprazole®Statistical Review (Study 230)
— RBIANZX LEMNAREIETE T BIRERE DR E
RFNTAZHRRIZKEILTULKIEIZEST

AR DIEEZ R ETT HMNAR analysis
— RAANZZXLEMNAREETE T HRFERH DB a1=—
&L, MARZ{RTELT=MI[C K> THSTESMNT:

FIFERICEST
KA AD= X L
%ié:tb‘ﬁl“ BB EEETE

kDEZIRARIZ
RELTHILET
Tipping PointZiE &
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* Brexpiprazole®Statistical Review (Study 230)
— ReviewerDfER: BRESTOFERIIEAETOFEREMA—ELTLV:

Table 4. Study 230 Sensitivity Analysis. LS Mean Change from Baseline in PANSS at Week 6 (Pattern
Mixture Model with Multiple Imputation)

Percentage of Treatment Comparison | Treatment 95% Confidence P-value

Treatment Effect Difference Interval

Subtracted from

MAR imputed

missing (lﬂtﬂ

K=100% Bre:x 2mg vs Placebo -2.8 (-7.3. 1.7) 0.22
Brex.4mg vs Placebo -5.2 (-9.7.-0.7) 0.0244

K=260% Brex.2mg vs Placebo -2 (-6.7.2.1) 0.31

(tipping point ) Brex.4mg vs Placebo -4.3 (-8.8.0.1) 0.0571

Lack of Efficacy and AE in Brex Group as MNAR

K=100% Brex.2mg vs Placebo -2.7 (-7.2.1.9) 0.25
Brex.4mg vs Placebo -4.8 (-9.3.-0.2) 0.0395

K=130% Brex.2mg vs Placebo -2.7 (-7.2. 1.8) 0.25

(tipping point ) Brex.4mg vs Placebo -4.4 (-8.9.0.1) 0.0526

Dropout due to Anv Reason in Brex Group as MNAR

K=80% Brex.2mg vs Placebo -2.8 (-7.6. 2.0) 0.25

(tipping point) Brex.4mg vs Placebo -4.4 (-8.9.0.1) 0.0529
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* Lesinurad® Statistical Review (Study 301, 302)
- FERZEHOISRBERMEREEZXNRET SFREAER
— %1@%1& ZEE®R. IoEARRB(TFOT) /=LA L FEER
B). e E
— ¥ 58 J5tAREE. Lesinurad (LESU) 200mg&¥. 400mgEt
- FEMIER: 6h BB EICE ULV TREREN6.0mg/dLKRE ThHh DM
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* Lesinurad® Statistical Review (Study 301, 302)

Table 7: Subject Disposition - Study 301

LESU 200 mg + LESU 400 mg +
PBO + ALLO ALLO ALLO Total
Secreened 2377
Screen failure 1709
Consent withdrawn 61
Randomized 203 202 202 607
Withdraw prior to receiving
randomized studv medication 2 1 1 4
Completed 6 months of 174 (87%) 163 (81%) 163 (81%) 500 (83%0)
treatment with randomized
study medication
Adverse event 4 (2%) 10 (5%) 10 (5%) 24 (4%)
Consent withdrawn 4 (2%) 6 (3%) 9 (4%) 19 (3%)
Lost to follow-up 4 (2%) 9 (4%) 9 (4%) 22 (4%)
Non-compliance/protocol 14 (7%) 13 (6%) 10 (5%) 37 (6%)
violation
Requires treatment with 1 (<1%) 0 0 1(<1%)

protocol prohibited or
contraindicated medication
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* Lesinurad® Statistical Review (Study 301, 302)

Table 8: Subject Disposition - Study 302

LESU 200 mg + LESU 400 mg +
PBO + ALLO ALLO ALLO Total

Screened 2199

Screen failure 1538

Consent withdrawn 50
Randomized 206 204 201 611

Withdraw prior to receiving

randomized study medication 1 1
Completed 6 months of 175 (85%) 175 (86%) 171 (86%o) 521 (85%)
treatment with randomized
study medication
Adverse event 6 (3%) 6 (3%) 9 (5%) 21 (3%)
Consent withdrawn 8 (4%) 10 (5%) 9 (5%) 27 (4%)
Gout flare 0 2 (<1%) 1 (<1%) 3 (<1%)
Lost to follow-up 6 (3%) 5 (2%) 4 (2%) 15 (2%)
Non-compliance/protocol 10 (5%) 6 (3%) 5 (3%) 21 (3%)
viclation
Requires treatment with 1 (<1%) 0 1 (=1%) 2 (<1%)

protocol prohibited or
contraindicated medication
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* Lesinurad® Statistical Review (Study 301, 302)
— 6h AR EICH UL TREBEN6.0mg/dLR B THAHERE DENE DE
BZEIZDNT., CMHIREZ R

— 6hABRIZBITAREBIENRATHSIGE
AEANDOER IS 1 ELTERD

Table 13: Primary Efficacy Analysis (Study 301 and Study 302): Proportion of Subjects with an sUA Level <
6.0 mg/dL by Month 6 — Non-Responder ]mputationl (ITT Population)

Tipping Pol

. [FREEMED6.0mg/dLEk

RDEAS94 - 301 RDEAS94 - 302
LESU 200 | LESU 400 LESU 200 | LESU 400

PBO + mg + mg + PBO + mg + mg +

ALLO ALLO ALLO ALLO ALLO ALLO
ITT Population N =201 N =201 N =201 N =206 N =204 N =200
Proportion with sUA < 56 (27.86) | 109 (54.23) | 119(59.20) | 48(23.30) 113 (55.39) | 133 (66.50)
6.0 mg/dL. by Month 6,
[n (%0)]
Difference in proportions 0.26 0.31 0.32 0.43
Vs. 2PB'D + ALLO(95% (0.17.0.36) |(0.22,041) (0.23,0.41) | (0.34,0.52)
CI)
p-value for comparison < 0.001 < 0.001 <0.001 < 0.001
to PBO™
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* Lesinurad® Statistical Review (Study 301, 302)
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e Lesinurad@)Statistical Review
— AFRIEStudy 301DFER
o HEMTEDTEEELL

— Study 302(&Tipping PointZiL
s IRTDOIFH)F
TEHEEEHY

X TR D Hie e -
TS5t HREEDXRBIF (366]) D535
[ItdY 1 &ELT- 15121

MR DIEE
LESU 200mg&E D &8l (3741) D55
(&Y 1ELT= 1515k

R&JE 53 1T —

=]
10N

Difference in Proportion

Number of LESU 200 mg Patients Impuied as Kesponder (Nmiss=37)

(97.5% CT) 0@0%) | 1(3%) | 205%e) | 38%) | 401%) | 5% | 6(19%e)
MNumber 0 (0%%) 026 (016, | ...
of 03Ty
Flacebo
Ciroup
Patienis
Imputed 29 (81%) |0.02 (0,01, |0.02 (0.01, | 0.13 (0.02, | 0.13 (0.02, |0.14 (0.03, | 0,14 (0.03. |0.15
as 0.23) 0.24) 0.24) 0.25) 0.25) 0.25) {004,
Responder 0.26)
Nmiss=36 —
30 (83%) 1001 (000, 002 (001, | 0.12 (0,00, | 0,13 (0,02, 10,13 (0202, | 0.14 (0.03, 10.14
0.23) 0.23) 0.24) 0.24) 0.25} 0.25) (0,03,
0.25)
31 (86%) 0.1 (- 001 (000, | 012 (0,00, | 012 (0,01, 0013 (0,02, [0.13 (0.02, |0.14
0.00, 0.22) | 0.23) 0.23) 0.24) 0.24} 0.25) {0.03,
0.25)
32089%) |00 (- 0.11¢= 001 (0,00, | 012 (0000, |02 {0000, | 0,13 (0.02, [0.13
0.01, 0.22) | 0.00, 0.22) | 0.23) 0.23) 0.24) 0.24) (.02,
0.25)
33 (83%) |00 (- 0.10 (= 011 (- O 11 (000, 012 {0000, [ 012 {001, |0.13
0.01,0.21) | 0.01, 0.22) | 0.00, 0.22) | 0.23) 0.25) 0.24) {0.02,
0.24)
o2y |ooee  |oaoe  |edoe |01l 011 (0.00, | 0.12 (0.01. |0.12
002, 0.21) |0.01, 0.21) |0.01, 0.22) | 0.00, 0.22) | 0.25) 0.23) {001,
0.24)
35 (97%) |0.09 (- 009 (- |0d0(-  |010( DAL{- 001 .00, |0.12
0,02, 0.20) | 0.02, 0.21) | 0.01, 0.21) | 0.01, 0.22) | 0.00, 0.22) | 0.23) (0.0,
0.23)
36(100%) | 008 (- 0,09 (- 0.09 (- 010 - 010 (- 011 (- 011
0,03, 0,200 | 0,02, 0.200 (0,02, 0.21) [0.01, 0.21) | 0,01, 0.22) [ 0.00, 0.22) | (0.00,
0.23)
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* Lesinurad® Statistical Review (Study 301, 302)
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Emerging Treatments and Technologies
ORIGINAL ARTICLE

Dapagliflozin Monotherapy in Type 2
Diabetic Patients With Inadequate
Glycemic Control by Diet and Exercise

A randomized, double-blind, placebo-controlled, phase 3 trial

ELE FERRANNINI, MD' WEIHUA TANG, PHD nylureas, thiazolidinediones, and insulin
SILVIA JIMENEZ RAMOS, MD? JaMmEs F. LIST, Mp, PHD

. are all associated with weight gain in pa-
AFSHIN SALSALI, MD

tients with diabetes (6,7). Negative effects
on associated metabolic risk factors are
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