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Current Practice on Multiplicity
Adjustment and Sample Size
Calculation in Multi-arm Clinical
Trials: An Industry Survey in Japan
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Confmatory Explorstory  Total

Region where the n=9l n=5e n=150
trial was conducted

Japan only 54.(59.3%) 46 (78.0%) | 100 (66.7%)
Muitiregional 36 (196%) 13 0% 49 017%)

Net daclosed T 1 07%)
Trial phase n=91 5 = 14
" o STROR] 29 (195%)
" T 9 019%)
. 14 (15.4%) 14 0.4%)
" s | oo searen
v e 7% 1)
Daease dusifcation n=%  n=é0  n=150
Disauses of the 708% 103%  9(60%)
arcdatory system
Neoplasms 667%) 467%) 10 6T%)
Gusronwesunal domse 4 (44%)  6(100%) 10 (67%)
Endocrioe, nuerivenal,  10(111%) 7 (1L7%) 17 (11.3%)
and metabole daeases
inflammacion, allergy 9(100%)  T(HTH) 16 (107%)
30 memunciogic
ducases
Disanses of the DA 46T 27 (180%)
rervous fystem
Diseases of the 9(100%) 11 (I83%) 20(133%)
respiratory system
Diseses of the IS(67% 46T 19 (127%)
sermory srstem
1{L1%) 7% 8 (5.3%)
Other 66TE)  B(IIX) 403X

Sakamaki et al (2016) .
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Confirmatory Exploratory Total

Multiplicity adjustment for  n = 91 n =60 n =151

mult-arm comparison
Controlled 89 (97.8%) 23 (38.3%) | 112 (74.2%)
Not controlled 3 39 (25.8%)

McP*® n = 89 n=23 n=112
Bonferroni procedure 6 (6.7%) 0% 9 (8.0%)
Dunnett procedure 11 (12.4%) 16 (14.3%)
Holm procedure 1 (1.1%) (4.3% 2 (1.8%)
Hochberg procedure 13 (14.6%) 1 (4.3%) 14 (12.5%)
Hommel procedure % 0(0% 1 (0.9%)

Fixed sequence
procedure

34 (38.2%) 6 (26.1%) | 40 (35.7%)

Gatekeeping procedure m 0 (0% 22 (19.6%)
Multiple comparison 0 (0%) 3 (1 3.0%) 3(2.7%)
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(5651 1] PlegridydDETEE M

+ plegridy (pegylated interferon beta-1a) (IEREMFRIZFIEF(LAE
DIAFEE & UT201445F 7R [CEMAICHEER

« FEFHBIER(CHIIR, FEEIRFHEIERF TEESHIEHOTHEIE
BEOLEHRAEEITV, HEtNEEHN DERARNEENRD SN
FEEIRHIIER ©SHFAGRRAET

+ CHMPIC KD Assessment Report(Cd5 |2 FEEIREHTIEE DI&EIR
F(CDWToHER

European Medical Agency. Committee for Medicinal Products for Human Use (CHMP). Plegridy Assessment Report. EMA/339024/2014, Rev. 1.
htp: ema.europa.eu/docs/en_GB/document library/EPAR -_Public 00: /C500170303.pdf
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5 Q2W vs | Q4W vs
alniala I

EEFHER TSRCHITBDHPE 356% 275%
IAFBEDOBRE plE 0.0007 00114
EEIRFMIEE1) SR (C i E B R % %
MRk 3 T25738 - TSRCHTIHPER 67 % 28 %
HERTREEEY pfE 0.0001  0.0008
ERIRTMIEE2) StRCE SN % 26 %
VER S TORREED TSR T BRDE 39 6

pfiE 0.0003  0.0200
prt SHIEEE TS oRicH T BRaE 8% 38%
BHSNEBEDSIE i 00383  0.0380
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- FFEEN EERIRFHBIEE DSEMLICAIE DI TZ [BALEEREDE
ITHROESNIEBEDEIE] 7, BA LFREELITEREIRHEIR
B&EUTRIED T &8

« “Disability (3-month sustained disability progression) was included as
a secondary endpoint, however, it was only ranked 3rd among the
secondary endpoints. In this assessment, disability was considered to

be the most important secondary endpoint.”

[B611] PlegridyDEESHA
IBEDER
EREHMEN 1 RS > DFE

« CHMPH S DIEHEIIZFMBILAEDIRESHE I RS> [Guideline on
clinical investigation of medicinal products for the treatment of Multiple

Sclerosis] ([CHBWTFERDEHNDDICEICKDBEDEEZISND

* A relapse-based primary endpoint though cannot be taken as a surrogate
for disability progression and this would be expressed accordingly in the
SmPC. Moreover, if the primary endpoint is based on relapse assessment,

progression of disability should be evaluated as key secondary endpoint.”

SmPC: BN BRI (Summary of Product Characteristics)

> &R 14

fEUTERE) -

B (3561 1] PlegridyDEEEZEHI

AREHHSDEEN -

(RSHAEEDNR & DEFISEOEE

« BRPREHBR (CH T DL E M DRI (SHET ERRERRIC T TR
TEBDBEDTIERLY

REFHES 1 RS A 2 FEZBEZBARNE RN SDOIRFTEHLE

« REGIIAGEHBRICEHBDRDIRGHEESDEE TSRS
EDTHD, REFEBECDVTIETFOHRFEF[EEELTH
CEMEFELLY

[5565] 2] Spiolto RespimatDEEHHI

EIOHO Respimat (F ~OI EDLREY,/ AOF70—)UE
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FA SOED LSRRI - A0S 70— UEBHE CTD http://www.pmda.go,jp/drugs/2015/P20150908001/index.html
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SDRG: St. George Respiratory Questionnaire, TDI: Transitional Dyspnea Index
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Tio + Olo 2.5/5ug Olo 5 ug

Tio + Olo 5/5 ug

Tio + Olo 2.5/5 ug OIo 5Hg

B

Mean FEV,; AUC, 3, Tio + Olo 5/5 ug

Tio + Olo 5/5 ug

Olo 5 ug
Tio 5 ug
Olo 5 ug
Tio 5 ug
Olo 5 ug
Tio 5 ug

Tio + Olo 2.5/5ug  Olo 5 pg

Tio 2.5 pg

Tio + Olo 25/5ug  Olo 5 pg

Tio 2.5 pg

Tio 2.5 pg

Olo 5 ug
Tio 5 ug

Tio 5 ug
Tio 5 ug
Tio 5 ug
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- B1Y
* PD-L1BEIHHEAT IR/ NIRRT A B E Z ITR & L Tzpembrolizumab & docetaxel (DLEER
- =

SHEROAE : I/II

#%58%: pembrolizumab 2mg/kg, pembrolizumab 10mg/kg, docetaxel 75mg/m?
(51389

FEHHIER : PD-L1ERIRER S SUPD-L1FIRER (LT BProgression free

survival (PFS)&Overall survival (OS)

RRARAR : 28 (1S : Futility, 2008 : Efficacy)

Herbst et al (2016)
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(41 3] EMIMRFHEEDH : KEYNOTE-10
MK-3475 ot -
_— 2mglkg Q3W 2 SFL :
Stratification by: H :
1. PD-L1 et
expression
(weak vs. strong) ikaiTE H
L R
2. ECOG status 10 mg/kg Q3W '
©Ovs1) 11111 :
3. Geographic R
region H :
(East Asian vs. Docetaxel PD E '
non-East Asian) 75 mgim? Q3W i SFU :
R= PD = Prog Disease  SFU = Survival Follow-up
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[overall alpha (one sided) = 2:5% |
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(5613 ] EMIMRIAEBEDH] : KEYNOTE-10

ZEEOFREBRR ERBE

.//'./ \\\\_
s T~ [Overali alpha (one sided) = 2:5% |
PFS: 0-35% 0S:2:15% a—"  Ta_ a) BEI> KRSk (PFS - 05)
- Hochberg procedure Hochberg procedure = = weighted-Bonferroni
— HPfEIAEAR PFS: 0-35% 08:2:15% 25% -> 035% 4 2.15%
Hochberg procedure b Hochberg procedure (\‘ 70 7% 15%)
- b) &L > RRA > FNNTORERLES
PFS: 0-25% PFS: 0s8:05% | |  Os: (MK 2 D. MK 10 D)
TPS 250% Total positive | TPS 250% {_1 Total positive PFS:025% | C PFS 08:05% | C 0s mgvs b, mg vs
\ TPS 250% | | = Hochberg

— BRASARAT

Total positive [\
b o) YT VN—T iR
= Gatekeeping

\l! | (— : i
PFS: 0-1% PFS: : 0s: . : prs o) C [ prs | | 0825% to 1% @ Efﬁcac-y@qzﬁﬁﬁﬁ :
s, Ll | | 0-825% to 1% 0-8256%1t0 1% | TPS 250% Total positive TRERE0K Total poativ = weighted-Bonferroni
250% positve] | | "rpsasow | | Towmiposiive |i[ | | || T T | L e (PFS: 0.35% -> 0.25% + 0.1%)
e ] (0S: 2.15% -> 0.5% + 1.65%)
e) aDFBFIA
FA=final analysis; IA=interim analysis; OS=overall survival; PD-L death ligand 1; PFS=p ion-free survival; TPS=tumour proportion 2 201711729 B BREDSEE~B AT - HA RS> e~ 2

score.
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KEYNOTE-10

Nominal Both MK anns are Ounly One MK ammn is
a2 Final analysis % 3 superior in OS at FA superior in OS at FA
k& alpha for SUF : : ¥ SRR Overall alpha (one sided|
. OS in PD-
(alpha = 0.25% for (alpha = 0.1% for Empirical hazard ratio’ Empirical hazard ratio® 2 = 7 ==l
PFS) PFS) ll‘l‘ ‘::I‘luf (empirical median (empincal median RIEERITDOSDBRIKE
081 2 2
improvement in month) improvement in o
ST I mpLe i PFS: 0-35% 08:2:15% A2 Final alysis | Nominal
A4 588 008 & e labanad ) R Hochberg procedure Hochberg procedure o o
arm does not have | armdoes nothave | 0.825% 0.667 (4.5m.) 0.640 (5.1 m.) (alpha = 0.25% for | (alpha = 0.1% for i
superior PFS superior PFS PFS) PFS) L1 strong
r - positive
At least one MK . [PFS, 0-25% PFS 08:0-5% 0s: — - =
oth MK al ~ I | A || Al least one MK Al least one MK
arm does not have “E:‘ l:“ T ‘"[';;_g 0.875% 0.669 (4.4 m.) 0.642(5.0m.) TPS 250% | Total positive |\ | TPS250% [ Total positive amm dogs pot have | anm does nothave | 0.825%
superior PFS iave supenior T2 superior PFS._ superior PFS
: Atleast one MK \ Atleastone MK | pogp MK arms -
B.mh ME S | arm does not have 0.95% 0.673 (4.4 m.) 0.645(5.0m.) R N i H i ““’_‘“: e | dave superior pFs | 0475%
have superior PFS PFS: 01 PFS ! Q0 ' | superior PFS
superior PFS 1%l 4 - ”25% o 1% 0-825% to 1% | ———— Atleast one MK
ME MK TPS 250% Total positive H " i i e anm does not have | 0.95%
Both MK arms Both MK arms -5 (43 —(46 _ ! U% 0 have superior PFS |
. 1.00% 0.675 (4.3 m) 0.647 (4.9m.) superior PFS
have superior PFS | have superior PFS i Both MK anns u(.:il; MK amus
TObserved treatment effect which may lead to statistical significance based on 140 deaths between one MK have superior PFS | have superior PFS s
arm and docetaxel ann in the PD-L1 strongly positive stratum, and half of allocated alpha as a conservative
estimate under Hochberg procedure
* Median survival for docetaxel is assumed to be 9 months
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Survey Questions (Sakamaki et al, 2016)

Table 1. Survey Questions.

Qi Type of company Multple choice (select one)

Q Internal standard guidelines or position papers on mukiplicicy i any) Fres text

Qi Disesse chasfication (derapeutc ares) Mukple choxe (seect ana)

Q32 Dusexse name Froe text

Q¥ Ragon where 3 trial was conducted Muleple chokce (select one)

Q34 Trial phase Multple choxe (select one)

Qs Type of il (conbrmatory or explonitony)” Multiple choucs (select one)

Qe N Fres text

Q7 Cantrol armis) Multple choxe (madtple snswers aowed)
Qe Special notes sbow conerol armis) Froe text

Q39 Expermental armis) Multple choxe (multple anvwers abowed)
Q10 Free description sbout the constuton of arma. Free text

Q1 Control armis) used for primary analysis Multple choke (multple answers alowed)
Qi1 Comparisons in primary analysis Mulcple choice (select one)

Q313 Statistical method for primary analyss. Free mxt

Q¥4 Mutiphcicy adjustment for multiarm comparson Mulcple chokce (select one)

Quis What MCP was used! Multple choice (multiple answers allowed)
Qe Sources of multiphcity other than muftiarm Muleple choxe (multiple answer afiowed)

Q17 Reason for selecting MCP Mulcple choxe (multiple answers allowsd)
Q18 Whether 0 comider multiplicity adpament in 1ample tize Qlculation Multple choxe (select one)

Qui9 Contiderations for tampie size calculaton Multple choxe (multiple sntwers slowed)
Q320 Special togacs 0N thei sty relited to Multplcy Free wmt

Abtreviation: MCP, mutiple compariaon procedurs
“We dd nox explicaly defiss “confrmatory” or "explorstary ”
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