FDA A ¥V A BRE 2725 o Z AMEEEGERER
DL ETRE

H AR T S
EXLFEMBES T—FV AU REE
Q0244EEEHR R Y T —R3-1

Ver 1.0
202546 H



FDA HA X2 A&WEE 21~ 5 o & DMLl SR 0 278 B ik 2024 FEE X A7 T F— A 3-1

SRR DIE SR - i
e T - B I

ANCOVA ANalysis of COVAriance (4385 4T) 3.9%i

ANHECOVA ANalysis of HEterogeneous COVAriance 3.9%i

ANOVA ANalysis Of VAriance (43 B53#T) 3.9%

EMA 774 K7 A > | “Guideline on adjustment for baseline covariates in clinical trials” | 1.1

FDA 54 %> % AdJu.stlng.for Covarlatis in Randomized Clinical Trials for Drugs 11
and Biological Products

ICH E9 B PR AR 0D 72 b O AR A 115
BRI FER D72 O OFEEIRIIRA] A pos

ICHESRD) BEIRBABRIC 35 2 estimand & RS T L

IPTW Inverse Probability of Treatment Weighting 3.9

2/71



FDA HA X2 A&WEE 21~ 5 o & DMLl SR 0 278 B ik 2024 FEEX R T F— R 3-1

Bk

BEFE D TETE * BB oottt bbbt 2
1o TH L ODUT e 5
1.1 T i ettt ettt ettt ettt ettt a AR R et s At Sttt A s s bt s s st s st s b enas 5
1.2 IR TEIT DUN T o 6
121 KEEFTOHBIEMEEL s 6
122 KB E DTG DPIZT oo 7
2. HAZLATA RTA 2 OIIEBFEIZEET DEIT OB oo 8
21 TCH EY ettt bttt ettt n e aenes 8
2.2 TCH EI(RI) cteieeee ettt ettt sttt ettt bt n e s s e esens 9
2.3 BMA T A R T A L ettt 10
24 FDA TTA Z U R ettt 14
25 FDATAZLAREZNETDOTA FTA DB e, 15
3. FDA WA X2 ADBFTINL D FIFE DT oo 22
B FERTHTZIER e 22
3.2 Estimand [ZBHE T D HRE .o 22
3.2.1 ESTMANG ...ttt 22
322 TEEREIRZEE oo 23
323 ST ETEIFNE & MR LTRIERNI R s 24
3.24 Model-based estimand/ model-free estimand ..............ccoecveievierinieeienene e 25
3.3 Estimator {ZBIIE T2 FHEE oo 25
3.3.1 Adjusted estimator/unadjusted eStMALOL.........c.ecirverierereieieriere et eeeeens 25

34 (SR SRS & Sl 7 LRI ) & T Adjusted estimator/unadjusted estimator |
DITEEU V- 25
35 TRETF/IN—ATA o PRIVERE LNREMIK T/ —2 T A o FRIEE . 26
BB AT et 27
37 PFAFTBEVE & DF A ANABE oot 28
B8 T T ILRRFIE oottt 29
3.9 MoOdel-assiSted 72 THTE oot 30
310 BRIEET IV * FEFRIZTE T IV et 31
4. FDA T A B2 AATLDPETI oottt 32
41 KT T MTAZ A ERRAEE TORERE oo 32
4.2 TTA B L ATR T et 32
4.2.1 B A R ILTRE ettt 33
422 L TEEOAUCTION 1.ttt s e 33
423 1. BACKGIOUNA .....eouieviienieeieiietiieeeteit ettt ettt s b saeseesessessessesessensensensases 35
424 III. Recommendations for Covariate Adjustment in Clinical Trials..........cccccevvrerrennnne. 37

3/71



FDA HA X2 A&WEE 21~ 5 o & DMLl SR 0 278 B ik 2024 FEE X A7 T F— A 3-1

4241 A. General Considerations ..........c.ccoveeeeereriertetrinenteteeneneertee ettt seeeene e 37

4242 B. LiNear MOEIS. .....coueuiieuiieieirieiieie ettt 41

4243 C. NONHNEAT MOARLS ....veeieeiiieiiieieeie et 44

425 REFERENCES ...ttt ettt sttt et e s e s e s 51

4.3 FRALDEER oo 52

431  FDA WA X2 A THEEMM L OMEIHERE SN THLNEDHIZE .. 52

4.3.2 TRBRIENHE I D estimand D FRHL .....ovovvceceeeeceeeeee e 56

433  BIEET NVOBRIRREOHEENME & FERRNR OHEEM & DRIFR. ..o 56

4.3.3.1 MICET VIR EN—A T A VIEBOLZ AN E GO RWGE ... 56

4332 PIZET B ERN—A T A VB EORZAEENZEZ O D55 . 57

434  BIBETVEREREEITBIT DBEHL e 58

4.3.4.1 HIGE T AVRRRFE T BT D FEIR oo 58
4342 ETIVRRFE N CTORBENROHEE B O Z U PECHOWT (HEE R OMT

TEBITE) o 58

4343 ETNBRFE SN TV DHEDOIEHERRZEIZ DU T 60

435  IERBIEET L TOSRMT SRR & T2 LIBFIR OO ... 61

436  HEREEOWD A D Dy, B TTOBEMZEIL D D3 e 64

B BB U I e 66

6. BELEMBE T A BT A L DERFRITHENTDEEL oo 67

TR « H AT T F = A A L 7N et 71

4/71



FDA T A X2 A%BEE 2727 & MU #EGRER 0 2 B sk 2024 FEE X A7 T F— A 3-1

[SLENDNA 8= 7 IZBT D 1EE]

AFAEE T, SCENIIAA =T 7 &% H L T 5. Adobe Acrobat FIJHEFIE, SCEN~D

Vor (e ziX4280) 70 v r%, TAlt+ «— (FERHD)] TTOBIICESD Z LN TE D,

1.
1.

XU ®IZ

El=E=R
1 5

7 o DEHRGRER O FF AT & LT — AT A VIR ER U 7R AT 3 UK

ERSTEGEOTE - FIEOKFHT, MO EERRETH 5. 20255 A BifE, LSRRI
DA RT7A T ICH B9 (BRAGBRO 72 OFEEHHIFALD & TU20154-12 5 H S 47z EMA 71
K A > “Adjustment for Baseline Covariates in Clinical Trials” (UL, EMA 14 K714 2) O D
Thb.

—77, 2023412 FDA 7 A % > A“Adjusting for Covariates in Randomized Clinical Trials for Drugs
and Biological Products” (LA, FDA 77 A % A) 33 S A7z FDA A X R, 1RERO
HETE S OB IZ 3T DR &2 1 EE R 572D DR—R T o TR B RO 172
B LT, RiDOMIE BN E 2 IfEd#lin e STV 5. BRI O M LiX, Bt ofEnz
L CRERD R O[] LR E R OB IO EET 2 EBEERMA TH D, TDD, K
FDA WA # 2 ARG 5 Z LITHEHELE DR 6, BRREROFHE - 205 - ffT - H
DWT NG T OB LYE L > THRTH A 9.

ICH E9X° EMA WA R4 U &EE Z2, BURIILTO XS e F#nHW 6D Z &% 0
(ICH E9 5.78i<° EMA 4 A % > A ® Executive Summary %: %) .
® T URNIALLIHBEADRNT ENFEBEMTHONTNWDOIR—ZX T 1 S WEERHN
X, TOEHTHEST D
® X—RTAUHEERET Y NI AOBRICKTT HRER, BHEAbOETS
® ERT K MMeEIToTGE, BHIK T CRET S
®  EERMRNTOMFET ML, IBIRER—RA T A VI EBRORAERITED N
—J5,FDA H A % > A TIiX, ICHEIR]) (BRRBRO 7= OMEHAFERI fik HARRBRICBIT S
estimand & JKESHT) D estimand D7 L — AU — 7 0, IHEOKEFRORE LM E 2, #i=7R
AR BB TR STV D, BUF, FHERY RN A 2 W< DT 5
®  GEMEDEFLRMNT T, MILET V& O CEEERNE (Average Treatment Effect)
EHEET DES, IRIRER—AT A U P%RIERE (3.5 ) ORAEMEED D HIER
i STV D (FDA A X A:4.242 81, 2R:3.2.3 1, 4.3.3.2 fi, 4.3.4 &)
® WIEET /N - IEREET NEMDT, ET VIREE D RIRRIEICKT T 2 5 KR % 0. F
2 TETVERRE FCHMmY MRS ITZ D HE] 2O ToOFmbEENTVND
(FDA HA #> A: 4242 #i,42.43 i, 28 3.8 i, 3.9 &i, 4.3.4 &)
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o GERIZE T /L OHEIIZ) estimand DT E LT, FMHAFE TGN EZHETE L2V,
72 LR R A HEE Lo\, ZHFET 5 2 & D3HESE (should) STV (FDA
A KA 4243 8, ZW:3.7 6, 3.2.3 £, 3.4 &)

® T U M AIIKT DM LIERAN R LA B L CHEET D 7EIE, Th
FTOERBRTIRERANSNT IR0 -T2, FDA A & A BIREy 72 71D —
ONPFIRENTND (FDA A X A 4243 8, 2. 3.4 Fi,3.3 #i)

Fio, %I DX DI (4.2.4.16i) ,FDA H A ¥ A TIIRMEMITOFEN, $70bb, 5FT
7 v MU CIEFINICITON CTE I FEL RSN TV D, —JF, Wbl A8 & T
T2 LI X 0HERER M E LSS Z L aEE X, FDA ZEALOHLT U ML ERD
RS BIET DL THENDOIRN—ATA VBB THET LI L2HRL WD, 2oL 72k
MERE 2, SHHBESND T F MEERBR TOR—A T ( VIREBROFEOES, KO
TS GG OB FIEERGTT 2 Z &0, FREEREEOME L 72> T 5.

1.2 AKHFEHEIZONT
1.2.1 AREED HH) L

AEEO B, ICH E9X° EMA A K74 LV ONKFEEE 272 ET, FDA A X ADH
AR LB T5Z2LThD. MEIILLTOEY ThH S,

2% E TIRRRRRBR O, FEht, T, HRE OWTNICE L3 2 ERIR BT Y F & AE D
FHLTH 2ETCTIHIINETICREEINTREN A KT A « HA X AT D, ICH E9,
E9(R1),EMA 7714 K7 A ", FDA 77 A ﬁyxmﬁ;@%i EHDHEEBILFDA HA XA LD
WAAT D . 703, FDA WA X 0 A0 HARGERE > DF (Rl E4 2810 0 B ARGEFE Sy D )
PR L7127 7 A V% Appendix & LT, Hll~7 7/1’/1/72145552 L7z,

3T LI IIHEFHRATHL S 2 2 B ETE & 9 5. 3T TIX, FDA WA ¥ ZADMfiFEZ 431247 9 12
W, FEHFEOWMHZIE Lz, £7°, (1) S IR, JEEHHEE &, @%?T EPESE,
FDA # A X ACFi# ST a HEEOFH 21T -7 (3.1,3.2.1,3.2.3,3.3,3.4,3.5,3.6,3.7, 3.8,
3.1080) . WIT,(2)FDA A # v A%+ B 2 72O Ot & LT, ICHE9(R]) @ estimand
@fﬁﬁﬁ%%ﬁ&)ét&) ETERE A% W C estimand Z 5Lk 5720 O HEEOMB 21T - 72

(3.2.2,3.2.381) . \Z, (3) model-free estimand, model-based estimand X° model-assisted 72 7555,
FDA #' A ﬁyxia:ciﬁﬁ%ﬂémn\m%@@, FDA T A % ADONE % BRS 25 7o DITHSE
DLEZLNDHFEOUHEIT o7z (3.2.4,3.9Hi) . fit < 4FE T, FDA H A ¥ 0 AR D A AGE
REGLR Lz, 2O, JRXETICBRTEL L), RO L7z, U A, 202148
WHEHINERIZPATAF AR, TREHT DT Y v 27 a X b

(https://www.regulations.gov/docket/FDA-2019-D-0934/comments [ 54 7 7 & A H:2025/5/9]) ON
BHlEE 2, WEMEHHATE L2 4281 . £/, FDA A ¥ A CRICHRF DS L EE 7R
WNEZE Y77 v 7L, il zid Lz 4381 SETIE, AREZEOZ LDORY, 4% 0D
BAY T 4= AEHOFEIZ DN TR, KRB D6ETIE, BELEME T FDA HA X AD
PRI AL OB AR L 72, 7038, FDA A X ZNTHIH STV 5 3CHRIE, FDA A 2
AD AAFEREZTLE L TV D542 581C7EH LTV 5.
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122  AHEFEOR/IGHAONE
FDA A X% A% FZEEOBIKHEBRIZEHA L XL 5 LT 28, UTO ZONKERFELE DG
5.
ZELEE L THIH SN TWDESCOMES D & <, BRI M 7 2 BRI BRERAY 1E Y 14 <05 H
PH % Mg DB D N— RADREN 2
KM, BT — 2 OB, EERO R BRGTE L Ciied THERMRGTHIEN FDA WA 4 A
DOxGHE S TnDZ E

THNHIIREREE R VEDL DD, 202455 X A 7 4 —AJFENE LTIE, £TIIFDA Y

A X AAROHRERD D Z LNEBELEEZ, KREETIIRGIL L, SBDOZ AT 7+
—A{EENOFRE L L7z,
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2. AKX R TA KT A OILEEFFEIZEET 58557 O
EAABAFE I T D T > ¥ UGB OREFHIRITIZ 30 5 A B ORI LT, &
FDOHTA RT A TT TN D0 Difam M OCHERFIHD RS T\ 5. AE T, ICH E9,
E9R1), EMA #A K74 v OBHEFI A R L72t%, FDA WA X ADERE 2D L & HiC
D OFERMNE L OIE R K OFHER 2R L, FDA HA X2 2% LD RS HFET 2 72001
{217 5. LK ICH E9, E9R1) 13 B AGER N A SN TWDH 720, £DE L OfEHE vz

RSB OMOMIT UL, [ UK LT bIEENRR S 2L 0h 5.

21 ICHE9
ICHE9 5781 [r4EH], ZZEAFM R OSAE &) ORL#EAEZ LI TICRYT CRFHUEFDA 4 A & 2 A
TO5IHERT

THEEBDHBIRRICE D2 b0 L ITHOER L, FHIICEEL TWLHR I ZBND.
BIZIE, FlnoME & W o o BB L BTN D D6, TS s LRI TI3 5722 2 sy Tt
BRI 2 2 T 1o &0 O S EHRMICER B LN D GG N H 5. WE RO T35
MOBREHRES 5 2 LT TE LT OB L2550 088 0, Lh > TRBRFE
BEICRRETRETH L. TEERCEEREZREZRET L PRINSIER L ERIZ, AR
BRZGHTICER R L THERB L TR NETH Y, EZM LSE, BBRIGRI NV —TRONT VR
DRMEEDEDEDL D, TENOEFHTTEOIMVE I PEZERTRETH S, FHHERFIC—
SULEORTFEZBERET & LTHW R BT, 20 DR T ZMTRICERE T 5 2 &Y T
b5, ST DL OBIENRAE IDBEED LWGAITIE LIX U, FE LRV I =28,
Lz s EEEL, B LTI ThZM O bO LT LNBOLND. sk DMRL
ORHE & 2 DR COEZEHOREMDOBREN IR REREZH ) NETHD. LirL, 7
YEMEBRICHES N RERZ FERET THE T2 LIEBO AR, RERLITED
& RIAEBITRBIOROEELZ T TOLARERH N6 THS.

RBIRRORA S b ETMOEHACHERIC LY R DR H 5. Bl 21F, BIRITE
il & BITHMYTL2HENH Y, HHREORNLZENETIE, TV RERGRPHL L
b5, ZOX I REEMEMITRINTLY, REFEHAERICEEZRBLES 556 B2 Gk
BEWRRLE) DY, Lich > THOEHAET NI REER 2 & AIEHENE T VITTE LR
EREITICE SN DBERH 5. L L, < DBE, MOEEBIMENT I ZE/EREITITR
RO THH1D, RRAOTHDZ L 2HABICHR L TR RETHS. TALOMITTIE, &
ETHONIZRABRIBIRODRB TN TR TH LN E I D ERRTNETHD. KIS, TD
£ O RATIE, ETRELE 2o TV DREFET MR BEEHEEZ MR D Z L bisH 5 & T
oY, EYIRPERE O, SUILERIZ L > TED b D EN Z FICIRRATIENTT
5 LI o THibN D, BRI Th 256, Th b OfTRHRITEEICHRT & Th
5. REBIGROAINE GE L IFEHER N L) |, ITLEHICET S fmIE, ok o7
bOTH->ThH, TREHIRIBERIMT O A IS TIZ T ATV,
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2.2 ICHE9(R1)
FDA 77 A % > ZIXICHE9(R1) %W % 7= fldlk W EBUEATIC & 5. L8 B S - iniR a3
I%, estimand DEF D H B, HEH L~ )L OEHNTGEY T 5 72, estimand D& 2 5 &+ [ ZBRARS
52 EVE,FDA A X o AZBfiE L, HUNCEH T 5BEICEZE TH S . ICHEYR]) T, estimand
L estimator (#ETEE) ZHHMEICRY L-@EmoMTbnl TWnWA Z a2 BE 2, KREED3IET
estimand % T\ estimator D FHEEIZ DWW THEH AT 5 (3.2~3.45i) . LLFIZ, ICH E9(R1) DEF#E 7
VIR R

(A28 TEFE, 791 2, Fhi, it R OREZBE S22 7 L—oaU—7 ) WBREHEITIE
ZBoTEEDEIRXTHD (K1) . AR BR %, #Etl/estimand % R T HZ LI2 LD,
BRI D & % B 72 R R BRI A R & Th 5. Bstimand(X, FFEDOREBRD BRI HHEE
OXG (Tebb, MEINLIREZHLO]) ZERT D (A3H) . ZHITX Y, EYRHEED
FHiE (Thebb, £e425 HER] &MEEINLMTFE HEESR) 2@8RTL52 LR TE
% (AS1HD) . EETOHERBFFEDREICEMT N TS, EETHHEERDHEAIZ OV
T, ZOREDTIUIKT BLEEMEZTRD 70T, [F LestimandZ %% & Lz — 2L EOfEMT
LLTC, BEMTEZFMT~ETHD (AS5280) .

 RBROAK |

8

v

Estimand

A 4

ELIOHER | |

BEMHICBT 5HER 1 BEMTcBIT pHER 2
M1: EDbh-H#HBROBIZXH LT, EEDOXS, HEOFERVRBRESTZEEIESD

D7V —LU—JZH5 Z LIk y, HEEDOXG: FERo H ), estimand) , HEED L (HE
), TORMERIZRAER (HEEME) , HEEERSI) R ORRE ST 2 MK L7z, @7
BROFHHZIT 5 Z LN TE 5. T, IMBREHEHE ORBRGHR X OIS /O L v =2 —I2&aT
b, o, BT A ORI OV Cigia T D BROTRBRIKIEE & B4 5 & oM o & Bk
W, R ROMRE LV BnbD L35,

) Zzestimand (A38) OFIE, WH, RERT A 2, Fh (A4 K OWENT (ASHD) OfF
IR 2 REARREER L 70 5.
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(A3 TEstimand) , —##H)  EHEBHI & EFAGRIZB O THD & 722 2RI TR R
DIFEZEER L, TOREIZWETHZ LTS, T7hbb, RBRIBFICL AR L, thols
W (Tebb, RBRIEREZ TR oT2HG6R, BRI EZTT25E) O T T UHERE I
EETTHAIME LD TH S, Estimandld, & LK ERO HIlZ K-> TR S
% FRIRBOEERT 2 SR~ D10 R OFEM R T 5. £, Bl S T 5 270 D15 FR
WTFCTHRUEEOERDED LSRN ELHLNATENT LD THD. HEEORSZIL
ERRRBRORNCER SN D, ZNNER ININUL, IR ETHIRFEDROGEHTE HHEE A
REICT D7 OB A FHR T 5 2 LN TE 5.

(A.3.381 [Estimand D %5 ) LLF ORI LV estimandZ#5aL L, BILOH D IEHHHE % E 5%
T5.

BIL D& DIEFR ORI L, MBS U T, AT O ORI ORYL ORME TIXLLT A%
EPES]) . ZHUE, RIS N, FRHZATDIL D ADAE DR (B2 1F, R ~O L3
), XIIHEMER —EON AE SRR AEHRIGREE CHER SN 2560355 (A3 281 D1RE
TR OEA ST 7V —% ) .

BRRAOEE RIS RIS T B B EM. 2, RBROMSBEFSIK, R—2 51 0 THIE SN D
PEIZ Ko TEZRSNDHEM, UIFFEOHHFLOFEL UL, R X > TEIERB) (1
Lo TEREINDITERE A32810XERBA N 77 U—5H) CTHIhb

BRIRBYEERNC RIS T 2 12 DI 7R, BHRFEICHOWTIET L% (UTFHMEER) . 2% o0
FEACIE, BENTHERERBRT O E IR EENIBENDH D (A2HOEALEK LD
B TANTTO—5H) .

163, RIGAEM K OB OFEM 250X, 1BRIKEE & B2 R B0 0 b 2 ERIREERT I
DWTCHEEm T ABEICE R IN DL OFRMFZRIIXIE L TWDHEA S, OO F R4
T 5L H HEREERIE, BE, BT, AR, WIEHE TR NI 7V —2 0TS
no.

B, BEOEH L~ TOEREZBUE L, BRI OO R 2 5.2 5.

LD H DGR E ERT DRI, TOERICIY, BIEBHECEREORMEOEN &
S T AE 72 AR R T2 K DR CTIE <, IRIRIC K 2 REFEE T 5 Z & 2 RGET 5 Z &
HETHD.

23 EMA WA K74
EMA 77 A RZ A  Executive summary D530, HAGER K OWAEIZIR U Tl 2 il 2 LU ISR
kA

Baseline covariates impact the outcome in many clinical trials. Although baseline adjustment is not
always necessary, in case of a strong or moderate association between a baseline covariate(s) and the
primary outcome measure, adjustment for such covariate(s) generally improves the efficiency of the

analysis and avoids conditional bias from chance covariate imbalance.
[FR] _—2 T A A RIT, %< ORKRRBRICBW TR RICEEZ KIFT. X—2 74
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EEOFFEIILT LOMETIIRWD, X=X T A VB L FERT U ML L OMIZEND
H L T RREDORBRIGED HNDGE, TD K 5 B EOFEIL BRI OB 2 &
2L, WERSAMOMARDO NIRRT 5 R/ A, T 2% BT 52 L IZTFET 5.

(W] 7 X aba2dTH5 2 ik v, BEOIEEDOSmN PEEIZ) B L, 24
IR AT 5 2 LN TE D (NI YHEDR RSN D) 23, & ITHEBREED D 720551,
T EMEDORER & L CTREEOGMMBRIIAIE L D 2L b 5. T 0 X LEIH T OR
RAEBR U2 (L L) O, BROHEEORGHIZ LV BT DRGNS T A% [R4AF
ENAT A LIRS (Zhang etal. 2019) .

Baseline covariates may be accounted for at the design stage of a clinical trial and/or in the statistical
analysis. When dealing with baseline covariates the following recommendations are made:
[FR] "= T 1 BRI, BIRRBRO TV A BRI CTER SN2 HE 01 H 5.
N2 T A IR O BROHERFHILU T O®Y TH 5!

®  Stratification may be used to ensure balance of treatments across covariates; it may also be used for
administrative reasons (e.g. block in the case of block randomisation). The factors that are the basis
of stratification should normally be included as covariates or stratification variables in the primary
outcome model, except where stratification was done purely for an administrative reason.
[FR] ZE B DIRFEDNT V2% L DD EIT S Z R d 5, BhlkIE, 185
I LOBBHTHWOND Z b HD B, Try 7 T X MMbEToBED T 1
v ) 8, B EAT o TR, BERMENTE T ISR W THAERSTREHIE T &
LTEDLRNETHD (2L, MR OB O A TEIMLZAT > 1258 2 5k
<) .

®  Variables known a priori to be strongly, or at least moderately, associated with the primary outcome
and/or variables for which there is a strong clinical rationale for such an association should also be
considered as covariates in the primary analysis. The variables selected on this basis should be pre-
specified in the protocol.

FRIFZT 7 UL LR, BHL IR &b TREOBEN G D 2 &2 FFjiZion»
STNAEHLEET U b A& OBEIZ OV THRWDERRIARILA & 5 2 4850F, 2
FEATIC W TIHRER L LTEET O2RETHD. 20X 5 ITEBIRT 2 LB HBIT IR FE E!
B EICHANCHET D NETHD.

® Baseline imbalance observed post hoc should not be considered an appropriate reason for including
a variable as a covariate in the primary analysis. However, conducting exploratory analyses
including such variables when large baseline imbalances are observed might be helpful to assess

the robustness of the primary analysis.

[FRIN—RF A VBB DN T FHB E N 5 1TBEE S T RN, & DR E THER R
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MroOREEIZEDDT-OOMEYREER LT bWnWEBEXDIRETHS. L, N—
AT A VEBICRKE RABBENRBD GG EIT, FOEEE 5O I RERIIRNT % FhE
T 52 &k, BB OREROLEME AT 2 DITESLOFTREMD B 5.

®  Variables measured after randomisation and so potentially affected by the treatment should not be
included as covariates in the primary analysis.
[FR] 7 o & DMERICHIE S H, 1BROEZ 2T TV D ATRENED & 2 2 80E, TER R
PFricdbZBi L LTED L& TIERW.

® [f a baseline value of a continuous primary outcome measure is available, then this should usually
be included as a covariate. This applies whether the primary outcome variable is defined as the ‘raw
outcome’ or as the ‘change from baseline’.
[FR] =TT U b AANERE R T, N—A T A AEDNFIHAIREZR GG, WE, EEE L
TEOLLRETHD. ZHUE, FET U MU LEHE THEM) LERTLHEGLE, X
—ATA UIPEOEE] LERTDHIHEEONTICHEYT .

® Covariates to be included in the primary analysis must be pre-specified in the protocol.
(AR] EBAARTIC A0 2 A2 RE, BRI FAIIIE L A1 A2 B 7,

® Only a few covariates should be included in a primary analysis. Although larger data sets may
support more covariates than smaller ones, justification for including each of the covariates should
be provided.
[FR]I EE AT IC B D 2 B RBOEIIVE LT L& TH DS, T—#y hBAKREITH
FTEVZLOREREZEODL LN TEDLARRMENH LN, WEBZLICHDLHA%E
RYRETHD.

® In the absence of prior knowledge, a simple functional form (usually either linearity or categorising
a continuous scale) should be assumed for the relationship between a continuous covariate and the
outcome variable.
[GR] SRR RN a L, e B8 L 7 0 b AR OBIRIC OV T, Hifi7eRd
B GlaE, ERULEGRREO DT T VL) ZETHXETHS.

® The validity of model assumptions must be checked when assessing the results. This is particularly
important for generalised linear or non-linear models where mis-specification could lead to
incorrect estimates of the treatment effect. Even under ordinary linear models, some attention

should be paid to the possible influence of extreme outlying values.

[RR] gt it R & Al 4 D BRI2IE, =7 VOEDZ S MEAERS L2 hude b, 2
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DI LI, BT NVRREFENRENRORBR S THEETHICEN 2NN H 5 —bEE T
VAT ET WK L CHRIICEE TH 5. lH OB T VB W ThH, Mt
TEDORBICFEEZL O VNERD S,

® Whenever adjusted analyses are presented, results of the treatment effect in subgroups formed by
the covariates (appropriately categorised, if relevant) should be presented to enable an assessment
of the model assumptions.
[FR] SREEMEAT 217 © B 131, GEET5%6, W7 AV L) AR THE
R S DER RN BT DB ROHEERT R AR L, TT MUEDRE 21T 5 K 9
IZTRETHD.

®  Sensitivity analyses should be pre-planned and presented to investigate the robustness of the
primary analysis. Discrepancies should be discussed and explained. In the presence of important
differences that cannot be logically explained — for example, between the results of adjusted and
unadjusted analyses — the interpretation of the trial could be seriously affected.
(FR] B A D22 ENE A AT D 72 IR /04T 2 SN FHE L, 2 ORI 27
TAREThH D, EERENT EIREST ORROMICAREE R H 5 HE1E, T ziim L
AT D Z L BRETH D, B AT, TG H OREATHRE R & RFATE OMEATRE R O aw
P CTERWEEREDN H 55 651%, 18R R OMHRICE KR8 4 KT "R
PERD 5.
[ /23587 ] Estimand (3358 CRAT RS 03 872 2 L2 &, FREER OMMTRER &R
FHEDIRHTHER OB T, D b RHEEEOMEERRRES SRR ZLEHEVEE
SNV EEZLND G3H) . ZOLIREHETH->TH, Th b DITRROMIZK
X7pENEL ) DAL LT, FEMAT R OME (F: RET L LEEORN LT E 5,
), RREOMHORE (Fl: T2 7 MMEATENORERH Y, LEREDDMIEE
I CHE—T2W, %) , HLEWIEIN O OEEMEOHENE X BN 50, R ICH N
INTERVWEHBERENRD LD HEE, 1RBRROMIRICE R 228 % KIE T rReM:
DD, 708, EMATA K74 O3 MHILICH E9R1) (2 X HestimandD 7 L— AT — 7
DEAIND LD HETTH Y, estimand (FeF(+ = (conditional) /54472 L (unconditional) )
&, estimator (2 xf 3~ 2 B AR AT EEFREHT O X B8 M T WELi A T b b
(EMAK A RZ A 6181, 7128 . 2 b ORBIOFEMICONWTIL, 3482 S Iz
VY,

®  The primary model should not include treatment by covariate interactions. If substantial interactions
are expected a priori, the trial should be designed to allow separate estimates of the treatment effects

in specific subgroups.
[FR] =R AT E 7 WVITITIER L L BO LA 250 5 & TlERy. RERRA
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TER DS FHANARE SN D581, S RHOREIREH 2 ICHEET D52 LR TE D
O ICHABRZ R 5 & THD.

® Exploratory analyses may be carried out to improve the understanding of covariates not included
in the primary analysis, and to help the sponsor with the ongoing development of the drug.
(AR 2T IS B E 72 WIE BIZ OV CEF A2 TR, HEITH ORI BRSE & 348
HIZ0OIZ, PRIEAIMANT 2 F L TH L

® In case of missing values in baseline covariates the principles for dealing with missing values as
outlined e.g. in the Guideline on missing data in confirmatory clinical trials
(EMA/CPMP/EWP/1776/99 Rev. 1) applies.
[RIN—R T A P WERIZRPDPERD HALZGEE, BRI T 5 KT — & 125
T5HA K74 (EMA/CPMP/EWP/1776/99 Rev. 1 [H#&7 7 & & H:2025/5/9]) 7% EIZHE
HENTWD KRBT — X OB NOJFHIAEH S s,

® A primary analysis, unambiguously pre-specified in the protocol, correctly carried out and
interpreted, should support the conclusions which are drawn from the trial. Since there may be a
number of alternative valid analyses, results based on pre-specified analyses will carry most
credibility.
(R TR S it & i 5L B R L S i B S 4L, WU FEh - AP S 7 2t i, X
BRINDAF DI O AT &0 5. S b2 < OZ Y R FAET 2 WREMEDN & 2
2, FANCHUE LTeIT IS KRR DB b B WEEEEZ T 5 TH A 5.

24 FDA A XA

FDA A XV ATIE, 72 & MUHERBRICEIT 5 _X—2 7 4V IEBOBIR TR 5 HE
TEETE AL U, LB AL O M 2 @MY £+ 25 2 LI L 0 IGEROHEE K OHE
ZRIT D REFRENE (125 S & OBLED D I HEEEOMRE. X522/ (FBERE)
HeE B2, BERTRORIERN EVHEE & & RS, FEIC W TIEBIHI 22 ) 2 hs82 28 %
HAJE LTWA. FDA A & 2 A TTE BB K OB MR O W Ic bl s s 2, JF
T K MMEBRBRORINT — 2 2 ZEET DT DOETNVACKIT HEEEOF, REERKERNET
—Z DI BT, A X O TR X 2 A BFIFIL FDA VA & v ADO#HI T
»H5.

FDA 7 A 2 A% T—ii7e Gt :E) , BBET ), IERIBET L) O =208 T
ERRRRBRIC 35 1T 2 WA Bk D HEEFEA BB LT\ % (FDA A & v AR DR K
ORI IAICOW T4 28 2B ]R) .

FT T RAVRMETEE] & LT, RIFPEBEMIT OBk, L2 B O — iR 72 R, RS
EOEINE, JERIT v ¥ MMEOBEO BRI T OFRRIC BT 2 #am, WA BT & RE K O
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TR OB, HEIY & OWiga T 2 HH%E, 7 VE2FIH LI L BRGNS S
TR L TBLZENBEELEZZONDRUIZONTE LD TS (4.2.4.15) .

W TRIEET V) OFE T, BIBERE T SO CHE B L 05 U 72 iR R o
ENWCET M FREELZE LD TS, T VBRREEDARMEICH T 25Kk <, B
TS < BB TIE, BBEIRT T LK E ST T L PR RN R O3 o e
EMEN G252 L, 1117 X MERBRO2BE LB DS AL, TT VBB E T Tho TH
TBHRNR D4 BIEHERZE (B ED T WHEEE) IR YU THDH Z &, IRRKORERDOLZH
ERZEEOTET NV THHEMMED EER MR & U COESIERNROZ L R HEEEIT) 2N T
L L%, MIFOTA R A4 CIEEEMICAL 5N TR0 o T2 RIZ DWW T, it OMFFEIC
AW BRI S RN I TS (4.2.4.26) .

BB TIERIZET V) OFE T, EIZHEHECRWT ¥ M A (CfE, BF, ho o b, 40
B E TORMSE) OFITICIT 2, IFREEIRET NV (—BIEBIEET VA2 ET) & HWi:
B BFEOMMFHAEHE L TV D, BEEIRET V&R, FERBEIFET LIZESN
THERPFEEZIT IO GBEILIBREAEBOZTHEERAN 2L, ZORERICE > TUREEIN D
S TIHRBEIRNRFE —Th o7& LT, HnEMADORMA S IGRAR & R LinRaR
M—BLRWGENH L DT, IR & /72 LORENEE L 705 GHMIE3.2.3, 3.7
EHMR) . DI, estimand O—# L L TRILOR SR LT BN EZENMAT T2 2 L 2#
WL WD, IEREIRIFET WS TIHEBZTIE L7- BT, IR EET L - 3T 2 —
A CERTEHAEOWEILFMAH ZIBFEIROMETH Y, ZnEELLHELOXIHRETI5HEIC
1%, ETNVOREDOELHENBGIY G & OEERPHRFHEE 2D L SNTWD. £z, @i TR
WT T B AR U CHE B A R U St e IRV R OHEE FIEIZ DWW T ERH ST
% (4.2.43f0) .

25 FDAHNAXLALIZNETOHA RTA DL

T, MEEOTHANICET DBEFOE T A R7 A4 DOFt#i & FDA A ¥ ADF# %
#3252 LK D, FDA A XV ATHZICHESAEZS T OV SimmaZElEnicts

KRETINE TR Y, FDA TA X2 ZTEAEEDOETA RTA4 &% 2 TE
BENTWDEEZLNDTZD, < OE LIZH#N A LD, BRI, WEEREDOR
3o, R BT REEL, RIVEMNT O T NIVATRENE, T 7 R ADR—R T A UfED
IR, FRTEE O BN, JH T 2 BB, EH 7 v # LMEDKRFORK, 7 % L1k
BICHE SN HREBORIR, Lo RE Y 72O\, &4 4 KT A 2z hEhitism
L7 EMRT AL TED. 2O MY 7RIS, KA RT7 A4 k@7 2 BRp7e
SN AEE 2-1TRT

— 5T FDA WA X A%, 248 bLdk DB Y, FrZET NV EZFIH Lo BB L T,
A DR GBI OB T2 IR 2 B E 2 C, BEF DA RT3 A b — R HA T N & 7
STWD., 20, WlO Ny 7 THVRRLEAFONTA BT A > LITREANE - od L
IWRBIR D EEZ OND AN DD, BRICIL, R EIEROZHEER, ©F VERRE &R
ST AR TH D, £ 2212 2N HOFESZ TN T 5.
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ICHE9, EMA 4 K54 >, FDA H4 5 A TH
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BI DEEAONSHEEREICEES HLH

[ =

ICHE9

EMA A R4~

FDA A &R

(@

B
BOESE

(ii)

HEEZ
B~
K

FEEICEE 2B RIFT LTS
A5 IZE R L BRI, ARBRBHAA BT I 3R
LTHERLTEIRETHY, HE LM
EEH, ABRIBRIN—TEDONRT R
DRMZBDEDE L0, b %2R
MTCEIYRVFEI DEBETIETHD
(5.750) .

NR—=2 T A HERELEFHERT U NI A
ZH & ORICHRVA L < LR O BILR
MARDHLNDGEL, ZDOLHIR—R
T BB OFEENL R IENT OB E &
W L, AR DMK O AR
RS 2&MEDE DAL T A &[T 2 2
L2 %579 % (Executive summary O '59H) .

R A H 2 A%, IR IO HETE K O
ENWCKT 2L X520
DR—=AT AV PHREEEI ORI % F
RESLE LTS (I (422f) ) .

TBBKIEE 1T T o & 2L B D A %)
PERHBIE H OfEATICB W TR—R T A
B ELFRETHENTE S, 2
X0, @, BREIROHEDIXSS>EN
B U, EHEXEAE D, KR E DR
HAnE <722 (LA OFLEX2EH
(42.4.181) ) .

FHT T NI AT EE LR, AL
R LT RECBERS L Z LN
FANIZHDI > TOLEBIZSONTH, &
LRMATICRB W THER L LTEET S
_RETHDH (Executive summary O f&5E
Z2M8H) .

FDA [XIRBRIREEE 25t L, Bk B 25
RLELEEHET DL ETFHINDHE
BICOWTHRET L Z EE2HIEL T D
(MLA.OFELEEZAEE (4.2.4.16) ) .

(iii)

KRR

Hroz

AN e
i3

TRET 2 L OFENLRABRINED L
WA LIZ LI, F3E L AR W I
FTELRBELELY LES L, A LM
WIXZENEM/O LD LT EHZENED S

NR—=2 T4 HEEE, < 0RBRICE
WTCT U M AR EERITZT. X—X
TAHEBOREILT LHEICLHE
TIL7Z2 VA8, -+ (Executive summary O g
GIE))

HEEFETE B o BRI IR iR
MRBFREND (LAOESEXIMEA
(4.2.4.18) ) .

(iv)

FET Y
Mo AD
_R— R Z
A4 fED
B

ns (574 .

WA OFEET 7 R AEDR— A
T A AMEPRRIARRERSGATR, @E, i
EHEBLLTCEDDIRETHD. Zh
W&, FET U MNILERE TT7U A
EEFRT DD, [ R—=RAT A4 0b0OEb
B2 LERTOINIEY TS (Executive
summary DfEHFEFEZS5MEHE) .

R Tk, EZINTFEOR—2
T4 VEEREL, TORKEDOR—RF
A BOMEMET T ML e LT
THIENELL BHD. XR—=ATA 0D
DA ELE THEFMIER & L TERT D
oIz UIMx<T) , XI—=RAF7 A i
DOFREEN — TR SN D . 1RBRIKIH
HNR—=2AT AL ML DOELETITRL,
LR ELTCT Y NI L EERTDHI &
BRETDHHA, S OFEXLMET
N ADEFR K O IE & O HICS
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[ =

ICH E9

EMA A4 R4~

FDA HA &V A

Wi T RETH D, FERIC, T1RBRIKIHE
F DRI O E O 725 Tld 7z < bl st
LCIHELHEREEZEMT L L 2RET
2860, X—=ATA4 b OEICHE
THET U NI LADOERELXEEREDOME
HIZOWTHYOFETM L Em T &
Thod (L ADEFREZIOMFE (4.2.4.1
i) ) .

™)

HRIHEE
D VB

iR R O BN R OB, 7 — X Ok
WERHFRAT O T2 R, TR BR SN
EORFH ORI & TH D (5.1H0).

LA B DR B T 5y 5 D 2 B % TR
T 52 EIETE LI o By & e
HZENnHY, R E IR T
RETHDH., FEEFICEEREEL K
ETETPHEINDIEALE L EFE, Rk
BRAGRTICHER L TR R&ETh Y, BE
Zm B, BB V—TRoONT
VADRMEBOEDEDLZO, Fb
HREHTCE DMV O MEBET & T

FERMHICED HLEREIT, v b=
—VIZERTARR L 2T NER S 20
(Executive summary D f#E5EZ6fEHH) .

7'a b 3= VIZARRICERTRE S, 8
O e - MR S 7o BRI, TRBR
NHELNTREmOEST L7225, Ml
b %M 72 % < OFFENTHBAFAET 5 ATRetEn
HoH I EG, FHNIHE LTI
SR PRbEMWEEEZAET D
(Executive summary Of&5EX 15 H) .

TRBR I HEE 1T LT — Z O IRE DO EIF T
SN2 DR B A2 T 5 iR
WroFEf 72 FIEZ FRNCHET RETH
% . FDA DAL, FANCHE STV
WET LA EAHH LRI E
i S BT Tl <, FRNCHE SN
TR 2 BT 5 (MLAOFESGEX]
MH (424.18) ) .

(vi)

RET S
#E%@

b5 (5760 .

FHERRNTICE O D LB BOHIT VI &
TEHRETHD. 7—HEy bR K&ET
NIEEVZOEEREZEDDLZLRT
EHAREMEN D DD, HER T LIZED
LHHEHERT NETH D (Executive
summary DEFFEEFEZTMEE) .

AR TR

(Tsiatis et al. 2008) . ft»> T, 1RERfEEE

%, HEBEOHPEBRE I LTSN
Bt 3% < oKkMEEFFOILER (Flx
X, 2L Ol EH T 2R BEOYLEOR
Brliing) CIEEARET LG, TORE
ERMOBEBMEWHEIT RETHD
(MLA.OFELEZ12EH (424180 )

(vii)

BRlZ v
|40
AFDH
#

FHEFHC — O EDRFZERIRF & L
THWER LI, 216 O T % VTR
WCEBTLHZENEUTHD (5.780) .

WE, BRI Z21T o 12K A1, AT
ET B W THEEE X TENIK T & L
TEHEODLREXTHD (I212 L, MR
Ehe LOBEHOATEINLEZIT-> 256

SR BMUIER— AT A B RIZ L 5
THEIMEEN D Z EN%u. LB
T OAIT RN ERI A & G e &
ThY, J8RIZ o Z 2 EITEH S )
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# = ICH E9 EMA A FZA4 Vv FDA A %R

ZFr<) (Executive summary DfESEEE] | o WEELEO LT LN TE 5. LH

@ 8) WX o T, Aol E@RHEREZ v, FEE
DR—AZ A VgRIEEE T X ab e
LTOR—=RAT A @RINERN—F L7z
WZ ERD DL, MEEFEET VI, F
AIZHEE SN TWDIRY, 5505
EHOEZLHHTE D (MLA.OESE
=7EE (4.2.4.181) ) .

i) | FUH L | T MMEBICME SN EEEZ TE | 70X 2MEBRICHE SN, [RFROFEE | £/ ICHEITA KT A4 0%, 7% 41k
{BBIZH] | 2fFT CRET A2 LB LRV, | ZIT T DL AEEND 2L, T8 | BRICHE SN L& ITRBRIGR O
EBENE | 28R biZz0 X ) B3R BRIAE | MITICHERBL LTEDDIRETEHALRW | 2ZIT TV D AREMENRH 5720, TOH
HEEBD | ORBEZ T T AFEENH D005 T | (Executive summary DfESLESHEH) . | BICH L TEEZME LTS (1 (423
BEW | D (5.76i0) . Hi) ) .
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% 2-2 ICHE9/E9(R1),EMA i€ K54 >, FDA #i4 # VA TCREANE -
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RELALDREDEER DNDREEALCHEET S5

#

[ =

ICH E9 / E9(R1)

EMA A R4~

FDA A X R

(@

ey B
BOREE
A

R HEAERETRESREY, ZRAEEHA
RICEELRBELNS 556 B2 X6k
FERRE) BNV, LIz TESE
FBIRENT XX BAEH % 5 A TERERHE T
SIS TE LT BEERfIT I & N D56
NHbH. LrL, 2L 084, Ho%eEH
BIFRHT XX AR BAE R IX RSB CTH 5
720, BBENTH D Z & 2 HMICHERL
TRLIRETHD. L0 DN TIX,
AR TH L NIZRBIRE OB R BT T
— B THINE I MEERTRETH
5. — Iz, O LD RENTIX, £
72 o TV DRRHET VIS HAEHTA
EMADIEMNBIBDDHREITHY,
U7 B s O RN, IR EEIC
Lo TED LN BN Z FIZRRBEIf#E
Wz lickoTHibhD. ERENME
MrCh DA, 2o O RITIEE
\ZFRIRT & CTH D (ICH E9 5.75) .

FERET MTITIGR & REBORZ A A
MEEDHRETIERY., KERRALE
D FFiiz T S 56818, FE DO
SERENZ 1T DRI R 2 Bl < \THEE
52 ENTED XD ITHABRZFHET 5~
xThs (Executive summary O 5 HE X
1218 H) .

I T T AZIZIRR X A & O AAEH
EEHdbHILINTED. RHEEREED
TETNLVERNDIEATH, BT VI
SRR OHEEMIZEE SN TE
BB ZIT S Z LN TE S (Tsiatis et
al. 2008; Ye et al. 2022) . —J5, ICH EO#
A RTA L THRRENTWDELHIZ, &
FAE 2D B VT B ARAT ST BR SR B FRAT 12
BOWTEHMT 22 EnEETH S (ILB.
OfEFGEZEE (4.2.428) ) .

(i)

5 )Ll
e/ TRESy
#r

BB D estimand (ZHES < HERNE, T —X
DOIRER L, E LT HHEEREICKT DHEFH
ETNATHWBIREN»S DT IR LT
BELTNWHERETHD. ZOREMIT
JEE AT L > CTRM & 5. o #r
I, B R o B R E K OVE A O 1F
WMOELRIZBWTEHELRDLDTXTO
estimand D F & T HHEEEIT OV THE
TRETH D, TR EE & B
Ve TilmmL, AET OREE LRV E
% (ICHE9(R1) A5.2.16) .

FRAT A F & B 3 D BRICIE, BT VIRE
DOEXHEMR LR TE R D20, 2
D LE, BT VREREN RN R DA
ST HEEE IR D BN N H D — i b
& T N SULERIGE T /MK L THRRIC
FETHD. BHEOBIET MZBNT
b, W 22 B O B IEE & Hh D
FERH % (Executive summary O 55 &
Ofl H) .

TMEHT CEAA IR R OHEE I FERR
FERlGEZH W5 55, IBRIKEE IXEn
% B VR R I N G ) T SR AT B i
ECEIR R R A 3 Y ORI & 1
HT ORI THDH. IEMEEIFIZE D S
e 2R EHEET DB, T LD
WEIZ IR EBIZE LW ik
<, ETUDNRERE SN TV TIEEE
DI EEM B TR 0 B2 D54, R
DFEIRD IR EE & 72 D IR H 5. fifN
AREMEIXE T VR E DG L icm BT
5. fTICRA WD ET AVOREIZR LT
FHE L7 3 OV T, TRBR K EEE 13
BOFEDMEMET DIRETTHD
(IILC.OESEEZMEHE (4.2438Hi) ) .
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BB, BEFEOTA R4 Tl b5 TE 59, FDA A X v A CTHl-Icii#isni-nx
PAFICERT 5. FHEH OOV, AfoBES sz Enzu.

[#F€5 /v (4.2.4.2 B. Linear Models) ]

FRIEET WAC K 5 S BT, PR (Gl /e LRI aHEET 2 H1EE LTRSS
n5 (432%) .

FEREHT & L TETAZFH L CORERIRDREZHE L L O LT 556, ZAFENZE0E
TS HEERITH) Z LN TE D 43280 .

BRIEENTE T VDGR E SN H/AE Th - Th, ST T V& FV o 8 Bl KL 0 a5
HROZY R HEEME 525 Z &M TE % (Lin 2013a; Wang et al. 2019; 4.3.4 i)

1:1 T v & MMEHBERBRIC I T 5 2 BELLIETIE, EFAVERE T Th o Th, RSB oY
EDTTNAHEEMITR Y TH D (Freedman 2008b; Wang et al. 2019; 4.3.4 i) .

1:1 7 > MMUEESGRBRIC IS T D 2 BEMCERLISL DG EE, IR R OERERE O£ T AT E
FETNAVBRBETTCAAL T RAZEI RN H D720, b F Y 4 v FROr AR My
(Rosenblum and van der Laan 2009; Lin 2013a; Bartlett 2020) OFI|FH #H#HELE3 5 (4.3.4 &i) .

[FEfZE T /v (4.2.4.3 C. Nonlinear Models) ]

I EIRIFEDROHEEN L O R THL5E, BRI ON—RA T A B REZFHAER L L
IR ET V2 0D Z 813, R SIHREDIREZHEL L S 9252 THD (323 f,
3.4 i, 4.3.5 /i) .

HIGET WA L D IEBEFIETIL, 4 v AHFO—EOEREIRICB T, FERRENE (§-T
DFEI THRIRDRDE — T - Th, #oERH O S RN R LIBRAIR & 5
25) OMBENELDLZ R DH. DT EEEEE R, R EIREIR & & LIREIR O W
FTAUCEERBLA B D7)y, FAIIC estimand D—# L LTHIRET 2 & TH D (3.7 i, 4.3.5 i) .
fE, WEFE, T b, ANy FEBLE CTORRIFEORETEOT U M AR LT, BURE T VEREE
TENTXE U CREM 2 FF o572 ULIR RN R O L Bk A E BN IRE I N TN D,

FE%E{l ] (standardized) , 77 7' A »] (plug-in) Xi% [g-computation] HEE E-CufifRIRIR &
ZA$1F  (Inverse probability of treatment weighting [IPTW]) £, LB A2 L 72 &0 LIBHESD)
ROMEEICFIHFHETH 2 (3.9 Hi; IPMA 2020) .
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3. FDA Ji A ¥ 2 ADBFRIASL O HFE O

AREETIE, FDA A F 2 ZADFEOT & 7225 MiE 2 MHLT 5. FDA A % > 2 O BRI 4%
72 HIREIL, FDA 774 22 0 A TIREREE N S T2 WBEE SRR IR Y EiF7e.

KREOHERIILL T OB Th D, £, MatiIIRICOWTER X 5 2, KRIZ, ICH-E9R]) 1T
Jo %, estimand & estimator ZHL Y FIF72. FDA HA #  ADOHARIZ BT, K HFBEOE RO
G273 estimand CTd 5 D7) estimator Td D D% XKBT HEMPEE TH LD ThHhDH. ARXHA|
NHEEZLHFEICOWTIE, AREEDKHIZ A F/LIZT estimand/estimator DB ZfFF L72. F
7=, FDA H A 20 A Fop\ZHRES 5 720 ORIEMG & L T2 estimand O PR 2 7D 5 72
¥, ICH E9(R1) X° FDA H A & > AOARLH CIXHRL STV RN S DD, FETERE R E L O
TERE A % = estimand DO ERALICE T B HEEORMHZIT o 72, Bl&kis, ZOMOEHE
2 HFEOMR A 5 2 72

ek, MBS U CHEERSIHIIH Lo oMiE 2N A 720, AfEZETIIMRICH D 5720,
FEAICHR D & 5 FEE ITA SR E SR E 7o,

3.1 WAFHIRR

FATHIZNE (statistical efficiency) (%, HEE &CHEE T E LTI 572 O DFRIETH 5. Hiati
RN EWHEERIE, X620& (DHCCIERERRZE) 2/hEL, FEEE (precision) 723 @ WHEE &
B9, E7o, MEHIIEREWHEE HIEE, R CHERER TR Y @Vt 2155 5k, I
U ) 2 32T 2 T OIS LB BRE BN DI W iE A FR T (43.661) . ZOfIEEZHWS Z
LT, HEERSET L, KOBEBRT A ORI AIRE L 72D,

BERHHIRNRIE, HEE R A O8I T DHEER B O (HEER B O HUHEER A D8 %
HW 2 k%202 (relative efficiency) (2 &> CRHliS AL 5. ZOHMBILL ETHIUE, HERE A X
HEER B L0 bFEIRIERNEmW LB C& 5. FEHIRNRICEE T S E L TRERH D,
ZHUIHEE B DO E L TEFRSINLD (Steingrimsson et al. 2017; Rothman and Lash 2021;
Chen et al. 2022) .

3.2  Estimand (2R84 2% FGE
3.2.1 Estimand
ICHE9(R1) TiZ,estimand % [ HAVTZERARRERD HAIZ K o THRE S 5 BRI EER & )X

W DRI ORI Z2FB ) SRR STV D, BLOH D ERKRIIEERNIZIS U Tl 2 HEE 3
NXE) (Thbb, HMESNLIREHD)) ZHMIZT L2 LIk > THEINDIREDIR L
AR H B OBAER R ARG AR TE D L HIfF S D 2 &5, estimand % BAUBRGTHEIIRFIZ B /R AY
IR A 2 ENEE L SPLTWVWS (JPMA2022) . ICHE9RI1) O X5 &, BRGEH#HE, 3
B H ) OFRLE, estimand DEF:, #HEEHIEDIRIN, LW o 72)AF THD HIL D& TH 5 (2.240).
¥F1Z, ICH E9(R1) training material £V #L72K 3-11cb LY, HEFIE HEEE) 2126
estimand ZW DV RTETDHZ LITLEE LI RN EINTND,
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Module 2.2 - Framework

,.CICH Yol ICH E9(R1) Training Material

Aligning target of estimation, method of estimation,
and sensitivity analysis, for a given trial objective

Trial planning should proceed sequentially. The trial objective should determine
the choice of estimands and the estimands should determine the choice of
estimators, not the reverse.

The trial objectives need to be
defined first and inform top-down the

,.'} Trial objective choice of estimand and estimator
:‘ J' (green arrows). The main estimator
’.._. s should never define the trial objective
l’ > Estimand l from bottom-up (red arrows). Where
Rag: l

significant issues exist to derive a
reliable estimate (x) for a particular

“tana Main estimator estimand, the trial objectives need to

be re-considered, and the process
l X should restart from the top (

arrow).
Main estimate

3-1 BETFIEOFAUZ- 2T (ICH E9(R1) training material & V)
2282 5@ Y, estimand (%, HODEFE (JHIE, *BEM, 2%, oMo iHEsg, £H1L
UL TOER) T & - TR ST, ZOREMRENSBE L 725 . FDA A & A 11 (4.2.3%)
Zbdom Y, HAEME L THEE SN IRRARITEBZOERM L~V TOERIZHTZ 5. FDA
AL AOFERE 72 5 A EZ2FIHE L CTHEE SN DTERDIRICE T 25 T, #atruzh=s
DBENHENLTND LB ZDNDHEEFIEDORINIE T TR, HEFIEORIICESL D,
estimand Z EFT HEM L~V TCOEMNHBR B L EE L TV Db HERmwRA LD,

322  WBERERAK

ICHE9(R1) R°FDA WA & > ZADOARILH TIEHFRR S TIIW RN OO, BEIERFRESE
72 R RHERR DO RSA Ar 2 R T 2 5N 72 SIL TV 5. AREITIE, BLF TR X2 estimand D
DERfFEAZ BT DHEA & L TH I Th DIBTER-RREBIC SN T, R 5.

WAERE RS (b L UIREFFRERZER) L1F, ORI DMEE ORI Z T 125512
BEINDTHAORERELE AT (HT 2019; Imbens and Rubin 2015) . il xiE, fiRLH %
Y, REBIEE D L IIRHRIBEEZ T T2 a2 A (A = 172 HiRBRIGHE, A = 072 HxtIaHR) &9 5.
ZOGE, BEMRERE L, BBEREZ T GG BRSNS Th A 5 IBTEM R AR
Y1 b LI TRIRIE A 2T TG 8 ICBIE SN D Th A HIBTERRAERYC ) &2 ond. L
N, BRETIELEL S —2DORPL T TOBEMRER LB TSR, RERICHIER S
NDEELIINT DEEN2EE (WD D, )KEE) 2O 2OIERLENTZET VL
LT, MBERERET L (b LIEINFEFEET V)] LS BERMRTT MIIHGHRIIR R HE R
THOOLNE N, BIERERET LOE 2 FITHESNT estimand & U COIBREN I & I(ERE 2L
BeMNTHRATDHILELHRETHY, KEICTHMITD

7283, MEATAIIRI RHERR O K 0 MR D OFEM 22BN OV T, R (T 2019) 0fFE Ca
Iz 2015; &= )Il 2004) , Hernan & Robins @ “Causal inference: what if” (Herndn and Robins 2020)
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L HARBET R P EEGFHNER ST — % A = 2 AMR20204FE kR X A7 7+ — A 1T
K o EE TICH E9R1) OBMRIZENLDRIRHER ] (IMPA, 2020) 72 EASRRNZ/ZE 720,

323 KM E IR & R LIniR R

AHiTIL, estimand & L COSAM7 LIGHEZIE: (unconditional treatment effect) & S-fF X JR¥E
Zh 3R (conditional treatment effect) (2 DWW CHET 5.

FDA /A > A 1L (4238i) (b DY, FDA A ¥ AL ICH E9R1) LH#EEGT 2 EN
BRLENTEY, LEBELZFE L THEE SN DIREZIRIL, estimand 2 EFK T HEM L~/ TD
TN T2 LB EN TS, TD7®), FDA A X ATERY EFbn T D 5&ER L
TR R L OG- 2 TR FIX VT D estimand % BT HEM L~V TOEHDO Z & &5
F.FDA WA X A NLC.OFEEEZIMEE (4.2.4.3H) (CbbH DB, IBBRIKER (LM Txi
& T DB RS & & R MR LIBIFRDIRDONT N TH LN EYFLT 2 XETH 5.

FDA 7 A % 2 AIZHBWT, Fh LIBRNE & 1%, JREMZ RIBE» DIRRICBITI T
BROEHI L~V TOMREERILT DHD LB SN TWD. FDA A ¥ ALSTIE, kit
TEFN D VRN R %2 JE 01620 F: (marginal treatment effect) & FESE;A S & % (Van Lancker
et al. 2024; Wei et al. 2024) . FDA #A & > A NMLB.OME&KEE2MHA (4.2426) b HDHiEY,
R LIRIEIRO—F1 & LT, SERBNRNFT 51 5. FDA B A Z 0 AFITFEE 20
73, Van Lancker et al. (2024) #2582, KFEFEET VORI ZEANT 5 &, estimand Z EFHT 5
LML~V TOER & L TOFEIREFEDRIT,

E(Yt-Y9%
b, 22 L, B ERICET 2 WIRHEA R T, FERIZ, L GEOEZIRD T U N1 LDY;
&) Ay Xt (THET U b ADRE) OREDEE,

E(Y')/E(Y?)

EY)/{1-EYH}
E(Y9)/{1-EY)}

L5,

—J7, FDA TTA X ATIL, &M EIERNREOER D AMEIZFEE S TWRWDS, B
BT DB R R TERICHW ST 5. B Van Lancker et al. (2024) 12725 9 &, ~X—2A
FTA HEEXORFEDMEXxD T CTORMAT X IREIREZEZH T2 &,

E(Y! = Y°IX = x)
E(YY|X = x)/E(Y°|X = x)

E(YYX = x)/{1 — E(YY|X = x)}
E(YO|X = x)/{1— E(Y°[X = x)}

L%, 12720, EC|X = )ITRBER D 5 BX = xOFEEI T 2 S & HIFHE 2 %7
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3.24 Model-based estimand/ model-free estimand

323 T, WERREEOHIHED U IIFMHEHREEZ AW TR R DR EZ T T
TORROLEE L THREDIREZEZR L., 2SS EWT N L HIREOA TERE S, FFED
T IVITRTE L7 2 & 22 B, model-free estimand & FESZ 2238 A (Van Lancker et al. 2024) .
— ), EEOKRBRIZIIT D estimand 25 2 DBRICLL T O L 912, WIFHEOREE IR L CTHR
EDET IV (B2, —BIbBIEET V)

GEY|A,X)} = Bo + B1A + B X

EREL, WRARDETNVDONRTA—=2 L L TRIAISNTWDLHHE DR RV, Z21Z,
gV 7Bk EFRT. ERRET DL ST, estimand OEF L L TOERIBHEFET LD
INT A= L L THRIL IS estimand % Van Lancker et al. (2024) "Cl% model-based estimand & Ff

BB, KREETIIE DB LD estimand 7 L Y U DOWTE L LW, FEIIZ DWW T,
Van Lancker et al. (2024) X N DB ELREZ SR 72X 720,

3.3  Estimator (ZBHH T 5 HiE
3.3.1 Adjusted estimator/unadjusted estimator

AREITIL, MRHTOHEE - HEE & & W o 7o HEEICBEE T 5 FHRE 2 &R 5 72912 FDA A X v
AR THHINTWD GG 7 (adjusted) 7 & “RKi#E (unadjusted) "2 OWTHIET D, 72
1, FDA A X A 1. (4236 2DV, FDA HA X2 ATBT 2 HEEFFE L 1T—R
TAVHEBOFAER L TNDD, N—2T7 4 U IEBORRIZESEZ Y T5.

ARAHIEEHEE B (unadjusted estimator) & 1%, ~N— AT A VLB BEOFEREZHWTICHER SN D HE
ERETHD. FIzIE, VIOMMHEEY]OHEICELR S 556, nflORBRT — & 2K 5

PLAY/ Y A R o TT U H MMER O BEOGE (Y, = A+ (1 — 4)YY) O FTiEAA
TA (FY) <HETEIHARH LD, HEEBOHERIIBE I LTV,

—5, B i E R (adjusted estimator) &1L, N—RA T A B EOEREZ HOTHER I
LHHEERETH L. FPHEE A HEERIL, B ROWEBRMHEREOH KON, T RAEMR 2B 5, HER
FED EFIZORN DN S D, XR—RAT A UHEBEOEREHVDRENRTELE LT,
ERUEemlFE T I X B IS EGHHYE (ANalysis of COVAriance [ANCOVA], BV AT 4 v 7
[ElJF M 72 ) SN b, FDA A & 2 AD42 4381 TR ST 5 g-computation <° IPTW 5
RENFETF NS, FEMZOWTIE, FDA A ¥ A LB, (4.2.4.28i) KOLC. (4.2.4.381)
BRI &0,

34 [T SRR & o7 LIGREIR ] & T Adjusted estimator/unadjusted
estimator] DIE>

32380 T, estimand #E#KT HEF LV TOER & LT, Rl LIRRIR & RIS &1

PN RN OWTHBN Lz, Sl LIRRh BT, STREM RN R DI 2 % 1 -5 A 1 #

BENDTHA I FEROEICHRELS S 52, KA & BRI REM O P ORI E
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FNZ T IR RO EICHKE LN H 5. 612, £1L5H % model-free H L < I model-
based estimand & L CHELTE 5 Z L &#324H TR L=, —F, 3318 Tix, MLodH D
estimand Z HETE 2 HIEN, HEEOEFHRE AW DK - T, RHEHEE & & B A4 E &=
CRBIS D Z L& L7z, FDA A & 2 X & gi e h T IZ D T2 o T, “Gfif A & /572
L (conditional/unconditional) I3 estimand % E# 9 58 L~V TOER ZEATT 5 72 DI
BIDHZ LTkt L, “FHEEWE /AT (adjusted/unadjusted) IEFFEHTCHEE F1EDIERTD T2 DI
HANHD Z LITHBEWZE 20,
BBIZ, “Sefbft X /5t72 L (conditional/unconditional) 72 estimand & “FREX v 7r /oK i B
(adjusted/unadjusted) "72HEE FTTEDMIGEURICOWTE R T 5. FDA B A & v A R OARHAEE
(A D F TIRRIEEHEE B0 O IS5 UIRIREN IR R 3 A HEE B> O 1RSI Z 1RIR %)
EDRHEE SN D EHEBINTZGE DR RWEA D KL EMA HA KT A v 06.11H (2.36)
ZBWTY, EMIEET V2B X L5EEIT, “&IFSE (conditional) » THILIL “FHHEM A
(adjusted) ” (RILU<, “Gf72L (unconditional) » THiviEX “KiH¥E (unadjusted) ”) DX
IZR T2 Z L 2R 5 L9 RN 2RI TND. T v MMEEGBR OFEHRITIC 3
WT, 7T M LDIRIRDBA~ORIFCRHFTERT 7 N A LOFEOFEMER EITLY, B
RO LICHERR SN D DIXSEME R LIRIEDIRTH D, Fiz, HWEBOHBELEZET H-DIT)E
AHEREFE T M L D EEREIENZ S NN TWED, IEERD 5 HIHER S5 DIk
FEFHEIRFDRTHD. LorL, FDA HA X A NLC.OELEEZMEE L 10/8H (4.2.4.381)
THHREI STV D g-computation X° IPTW {£72 EI2 X - T, &7 LIRESDROHEE IC A &
OIFREFIE L7ofig e &2 Mo 2L b T& 5. 72, FDA VA ¥ 2 NLB.OESE
TUEH L2 H (424281 TRENTWD LI, MIBET VOGS, ERZHIEHLE L
TELEIFE T OO N IRFRENT T B O BIREREBI &I 72 LinaR & L TR T
Labdsh. ZOX DI, “FfTE (conditional) ”& “FHFEEF A (adjusted) ” (FIL <, “5
72 L (unconditional) ”& “AKFH#E (unadjusted) ”) ZONEFLDICTERNWI EEAWH THE
J X TdH 5 (Daniel etal. 2021) . £ (2, ICHEY(R1) @ estimand |29 % #iit 7 1 & A (thinking
processs ) & [ F X, estimand O EFE L L THLOH D “FMHAMHE/FMHRL
(conditional/unconditional) “EHEN % JIZ I E Lz B C, 1B R OHEEIZ “THEHE /AR RTE
(adjusted/unadjusted) "HEEREZ WD NRET RETHD Z & 2L TIINIT 220,

35 THRETF/IN—RTA U TRHRINER EDNREMK T/ X—RA T A PRI &
FHRRERTEE, 7V M LAY (FiR) CHBETHHERTFTHD (HF 2019) . BlxiE, BAICEK
AETIZBNTIE, BADAT—IR0NT p—v LV ARAT —F A (BRABRFEOLEIREE) N Tk
KT & LTHLNTWD, —J, 2hREMRE T &%, IWEDIREEMET 2R THD (HT
2019) . fil& LT, o FAEERIREIRICEB T 2 FFEDOBR AN b D (Ui 2022) . 2o
Bl & 51T, BRARGER Tl REMR 1 I LRRARRESLEG /e EDONS F~—T—ThH 2D T &N
2z, THl~—A—LWHHFEEZFCE®RTHND Z & b%0
BRANROfEEEZ AL L & 2 OTFTRINF L DREMREF OENEZR LI Z K 3212777
TERFER R v NERHME 20234 255 12/ERK) .
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FERT : x THET © FERT :
MEEERT  x MBIEEAT : O | HIEESET O
s = ;
= =
i i
g| ————————- 15
- z
FERT O THET : O THRT - O
hEEERET - | FREEETF 1 O v R ESsRTF O
- + -
= = =
| ~=o i i
| ~-a o 1= 15
- = .
/\E% f\ﬁ% I\EE
R T J—-

3-2 BREYDRDEREEL LI EDFREFEDREHRAFDEL

320N REMR T3 5 GhREMIK T 0) HHEE 2T L &, REMR 7 OEITEKT
LT, BRIRDORE I THLENELT 5. Inds, W REMIK T DIRWERD R OB OFRELIX
TBFEIROIIEIC K-> TRRD ZERMbA TS (HH 2019) .

FDA I A #' v A LOME3 (4.228i) TiE, [AHA X ATHERT S [R—2F 1 T4k
785 (prognostic baseline covariates) | &\ 9 HEEIL, EERHMIEE & BET 5 AlaEMED m O —
ATA U EREZRT. IBEPARE 2D AREERN S WEMZRET 272DICHN LD [
— AT A4 THIILEE (predictive baseline covariates) | (2D Tk, KU A X2 ADORZEHNTH
5.0 LEE#icsh TV .:@ﬁﬁ#%FDAﬁ%ﬁyxfm,%%ﬁ%&%bnéN~x?4V
e [(N=2T 4 U PHRIERE] , WREMAT L BN N—RT A o WhEEE [N—2
74/%ﬂAﬁEJk@Afwé&%z%hé

36 A

32381 TIE, RRMERROPSAEIATES &, IIRAIR 2 RERNT I 1T DI TERM RO WiFs
EOH TH LR EIE BIAIE, EYT-Y) & UTERE L, —F, BT —ZIZES&H#HE
TE S AV IR HEREM D b (1§J7L L EY|A=1)—-E(Y|A=0)) 1%, BEOEETH L. BEDFR
FERREZR & BT 272DIIE, WS ODOIREN LI L 70D . FE7ZRFRRI SR T DV,
3228172 & TR L?‘:ﬁ%if’ﬁk%éﬁﬁﬁb\f:f:%f:b%), — %1t (consistency) & A2 #a A HEME
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(exchangeability) DIRED T TiL,

E(Y'-Y% =E(YY) - E®Y°

=E(Y'A=1)—E{°|A=0)

=E(Y|A=1)—E(Y|A=0)
MAENET 5. 12720, —BdE L 1X, 16HA = a2 Z GBI IS T U M ARY =Y4T
HHZ L, OF0, IBEN MDA, Y =AY+ (1 - AYOBMRRK Y roZ L xRS, Fiz,
IR RTRENE & 1%, IERSRAERKY L IRADRN  TH D (Y LA a€{01}) 2L THDH. DL
X, E(YYYA=1)=EY*A=0)=E{YY)MHY L. Greenland et al. (1999) TIL, AHLATREMEN
IRNT & ZAE LA TV D, BRI 2 FERRR LD T o S EEGABRIC I WTUE, T & A
{BIZ & o THEBIERE RS IR OMSIMER R SN D 72, —BMEORED & T, BEDE
RENRRZR & —8T 5.

— 77, BIEITE72 IRV T, 1REIER O AZH AT RE I X — IR ST, KRR OHEE
I, BlE s o BB E LB O CIIIER AR O AZHAATREME D3RV 32D & W ) iGE
MLE L 72D, 2D XD, BIESNTIE &L ST 72 F CHRAER REB LGP T
b5 (YO LAX) T & ZFMHAFEZHATEEM: (conditional exchangeability) <° [AJAIEZAE 2372
V] (nounmeasured confounding) &FESZ ERBH D, £72, T ORI MSMEDEL D SLOT2 0
(Z LB IR B 2 AT HE IR - & FES. RIAEASHEDR 72N E WS UED T TIE, L TD X 512458
IZRWTBIE SN TR S R 2 I REM RO B P(X) TR (24k) 3
52 & T, MBEMERICBIT DRENREHETE D,

E(Y'—Y% = Z [E(YT =Y X)P(X)] = Z [[E|A=1,X=x)—EY|A=0,X=x)]P(X = x)]
X X

FDA # A # > A NIIC. (4.2.4.381) THRIM SN TS g-computation |%_ L DIEHELDE 2 F7IT
HESWTna,

LIEUIET U N A LR OT 7 BT 2K 70 2 L 2 RAEK 7 L S D558 H 5
0, THHLOERITITATA (collider) LK F (intermediate) 72 EHHEENTLEY, i
SBORFIZONTHTHELTCLEI EL LA TARELTLEY ZERMONT NS, KHE
K7 ZFET 572912, DAG (Directed acylic graph) ZHW\ = HiENR—>OF e FE L LTH
HILTWD. FEHIZ DUV TIE, Pearl (2009) 72 E &2 BN/ &E 7200,

3.7 (A TREME & BRE N REME

FDA B A Z > AT, PFAEARREM (noncollapsiblity) % [T OEIIER O ST & DIFH
RBFE—THDHEITE, ZOEOERFA OIGFIRNEM 2 LIGRIR L R D55 )
ERBA L TV B, BFEATRENE (collapsiblity) OBV, REM O FAEOME (075
R, © L <X, SRR UIBEDR) DS EMAORIEEOME (G 18RRI OE
HfFEFE)E L TRBTE D Z L 20 ATREE W, R, SR O RIRIE OE D 04
M CEdH 5 & =i, REREHORIBIEOE LR L ThH D5 2 & 2O IA vHett (strict
collapsibility) &9 (Greenland 1996; Greenland et al. 1999; Didelez and Stensrud 2022) . 7233,
WICHERIZ BT, DFAARREIEDS, AT L D31 7 R L XFI S TN RN, EFEENLET
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& % (Greenland 1996; Greenland etal. 1999) . {f& FEEMEIIARAEONREMR T 2372 WIGAETH,
F oy RSP — R e Vo T HEEBORHEIC L VAT D5A6 855 ([T 2019) . FHHES
VA7 F VAT IIHERIRETH DN, 4 v XYV — RILIIHARETH DL Z LR35
TV 5 (Weietal. 2024) .

# 3-1F FDA TA X 2R SN TV D4 v AHITB T HHFERREREOHITH 5. ZoFk
T, Ay AR L LT, BRGNS DN A~ — I — DR T &I o ik
WEREZ & OFZNE (successrate) &, BRID A v AL AZ /R LTS, A F~— I — Gt &K Oz
PEDRERIA v AT & HIZ8.0L D7, A BEETITRERDOT — & 2 L Tlamzh R oHE
EXAT O Ay XiF48L 70 5. IO A » XHITFE—TH LI HHL LT, J@hloA v X
ERRDOF y AP R TEY, FEFRELE VR D.

B, MA—I—GE X =+) KOBEE X =-) OEA Y ZHIFLLTO X 512k 5
nb.

EQ X =/0-EQ X =1)__08/1-08) _
E(YOIX = +)/{1 - E(QYO)X = +)} _ 0.333/(1 — 0.333)
E(YUX = -)/{1 - E(Y}|X = —)} _0.25/(1—025)
EYOIX = —)/(1- E(YO[X = =)} _ 0.04/(1 — 0.04)
—F5 T, BEBELRWEERDOA Y RHIFUTO L S ITRDLND.
E(Y)/{1 - E(YH} 0525/(1—0525)
E(Y9)/{1—E(Y9}  0187/(1— 0.187)

8.0

4.8

5= 3-1 Non-collapsibility of the Odds Ratio in a Hypothetical Target Population

Percentage of target Success rate Odds ratio
population New drug Placebo
Biomarker- 50% 80.0% 33.3% 8.0
positive
Biomarker- 50% 25.0% 4.0% 8.0
negative
Combined 100% 52.5% 18.7% 4.8

BREBOHEFEDO B TAR SN UROBIEE ST 556, IFEREERIFEIC DN T
X, G722 IR R & S S G R O S HEEE B RN R 5720, A KE L2555
I, FHE LT S 5BR CTHEE L 72 WERRNR & RIAR O R 2 HEE L TV 5 kA ST 5 4
BB D AU E S 72\, Daniel et al. (2021) 13, REE A~ KSR R 5o — Rl
DT, BUFIC K0 R SN S A SRR 2 O CHM e LIRS A HEE T 2 k%
BALTEY, 2OXIREMIEATELEEX LN,

3.8 ETILEAKE

EFLEEEE LT, BIRO B AIBEOHTEDT-OIARE LI-HEFET AN, REICH HED
F—HAERT O AZEMHIZHEZ TWRWI EZ2EERT D, Fl20E, e, ZEEFOE,
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T NI AEEDOGHEFEEICONWTRSTERELZELS HAENHE X 51D (Van Lancker et al.
2024) .

FDA 7 A % > A ML.B.O@EFEFEZIMEE, 4H B L O6EH (4.2.4.26i) LULC.OEFEEZ6MEA,
ST H LK ONAE (4243f) T, EFTABEEICOVWTERSN TS, £7,FDA A X A
TIRARONTWDRILET BT DT VIRFEE DR 243 481IHEB L TV 5.

3.9  Model-assisted 72 Tk

FDA 7 A % > AT, “model-assisted” & VN 9 HEEIZIEEEICITRLHEH STV RV, ZOFE
WCBE T 2R 2 < B ENTND LB X bNL T2, AEI TR 5 (FDA A X
A MLB.OfEZE & 3E H, 408 B, 518 H (4.2.4.2() & NLC.OfMEZRE S ofd H, 8fE H, 1118 H (4.2.4.3
1)) 7B, NAOFEIFEEE T A X5 “model-assisted” & 1B R AWV R 5 HITTEE N M
B THD (Zhouetal 2018; IPMA, 2023b) .

Model-assisted 72 Fi£ (model-robust & & FEEILD Z &3 D) X, BT AFRFEE T THHMNTA
ICRERMERR A ATRETH Y (—BHEERZFITHEOND) , SOITET AP EUNEES T HITHE
EREEZ M LS DZ ENTEDLFIETHD (Yeetal 2022; Wang etal. 2023; Bannick et al. 2025) .

BIRARBRIZI 1T 5 T o F 2bD T T < UV 54315 ANalysis Of VAriance [ANOVA] <° ANCOVA
%, model-assisted 72 F{EDO—fITH 5 (Yeetal. 2022) .

T o MMEHRGERBR TIE, MEFET L EHWT &b, TEREIHT TS < B2 E I E O H
WA L0 SEENEFR R A HE TE D (Lin 2013b) . IGFEEIT T O F o & LD HIZ IS < Hedw
/% randomization-based X |% design-based 7o HfEdm & MEITAL, FEREBICKTT 237 A N » 7 2K
TEAEMIE L7V (Cox 2009; Aronow and Middeleton 2013) . & & [ZERIARFRER TIL, TRFRHERHIC
BIDR=ATA WEBOT o FNIeE G E AT 2;2381) 2L, #HEMRLZK
BEIELHTHRETETAZFHT L2 Z E03H 5. — KT IR+ olcKRE <, KA
BRT U M ALEEEL TWDIEAITIE, EEERELITO 2 L THERE DM LR C&
L., BT ANRBEEEISNTVWDAIHAICIE, PR o THENEAT LAREED H D

(Freedman 2008b; Lin, 2013a; Ye et al. 2022) . —75, 7 > LM% f£5F1Z model-based 72 Fi%

(FRHETABEDOT —F AR T 0 A% EMICHZ TV D LD REICE S FE) ORIC
KT 5L, ETNABRREICL > TRY RN GO ROAREERS D, ZhicxtL, 7
IS NI R RFRBRIZ U T model-assisted 72 FiE L L CHEHET VERIHT 254, 7
IVFARFE N7 L LT design-based Z2HEimDBLAN G, HEEBIGHVMEE O T CHT A %
Y HERR S FTRE & 72 5 (Aronow and Middeleton 2013) . Z @ X 9 72 model-assisted 72 FIEIZF81F
HREFHET VL, —RIZIEEET L (working model) & FRIZALS.

Lin (2013b) {2 XU, HEAFIAE (survey sampling) CFHEIRFF D3 E T [AEEEDO FIES AN
LTS, FEARFIA TIL, design-based ZeHEdm DOMAEAN CHEE NFR A UET HT2DITET L
M7 % model-assisted 72 F1EM A< FIH 41TV %  (Sirndal et al. 1992; Rao 2005; Sirndal
2010) . F£7=, FFEREFE T, BUROHT & “agnostic” /2l (T 7eb b, MIRRHEMNS DT
BEY TV TEREL, ETVEEBOEL SITERE LW THWS Z L R3h 5.

Model-assisted 72 Tk & LCIE, ERLD T & 2ED FTHUVHALSH ANOVA X ANCOVA 12N
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Z_, ANalysis of HEterogeneous COVAriance (FDA 5/ A # > A NMLB.OELEZ6HA (4.2.4280) ;
ANalysis of HEterogeneous COVAriance [ANHECOVA]; 4.3.42%i) <2 #: 4l (standardization;
standardized, plug-in X (% g-computation /& &% K 5 7= D FE; FDA A X A NLC.DOE S
EX9EH) ,IPTW & (FDA A ¥ v A NLC.OFEEEZI0EE) 72 E03%1F 515 (Bannick

etal. 2025) .

3.10 #MEET NV - HEWIEET L

W T L, FERRIE Y o 7 B8%% (nonlinear link functions) Z AW WET )L, DF 0, [H5%
Uo7 BERWEETAREEND. 72721, FDA A X 2 ZADOBIEET /W 2 5L,
T NI LIZERGAAEUET DREET N DOREXIRLE LTINS EEZBND (FDATA X
Y AD20214FEE K 7 K-~ University College London @/ X7 U v 27 = A~ ((PDF)
https://downloads.regulations.gov/FDA-2019-D-0934-0026/attachment_1.pdf [ fx #& 7 7 & X H :
2025/5/91) P6D1ME H )

FDA WA ¥ 2 ZADIFMIGET VUL, MY 7 Be e —RIEBIEE T Vv g £
% (FDA #A XA ILOMES (4.23%i)) . £7=, il ¥ — RElF  (proportional hazards
regression) E7 /LI, BRI CE<KHWONLIEMEET VO —2L LTHET LN TND

(FDA #A # > A NLC.OELEESEE (424380)) . —5 T, ETABBEAEG OB TH
BCERWIERIZET MBS 2 BEM7e S KILFDA T A RT7 A TiE720.
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4. FDA HTA X2 AR OfEH
ARETIL, £7, 418 T FDA WA ¥ ARl E TORMELTII L, 4280 THA ¥ AR
D HAARFERZR L, WEAM Rz 5 2 T2 %2436 TlX, FDA TA & 2 AR OGEEAE T
TEMSNTND FE Y ZIZ2OWT, KEFT TORLMANAE 28K LI 237 T
7038, FDA JiA X% ANTIL, FDA #f53 HiE & LT FDAJ] KLU Tagency) 23V HAL T
L0, AR ETIE, BAGERE LTI FDA ZHW=. 72, [should) ®HAFERE LT,
[~F x| ZHWe. 72, FDA A X ATHIH S TN D CHRIF4258IC TR L7268 T
IRZ AT 7 4 —ANKREETHAIZTHL T Lk A fB# L T2 DT, SCRO
BB W72 & 720,

4.1 N7 7 NTA X AL b E TORHE

ARRY) CHEFLT D FDA # A % > A [Adjusting for Covariates in Randomized Clinical Trials for
Drugs and Biological Products| 1%, —#&® K7 7 Ml (20194EhR%, 20214FR) A%k & Zh 25l
EfE ZEDONRTY v 7 aX ey MRIBERT, 2023 ICEE R E o7 b DO TH S, £, 2019
F, kRO A E XI5 & L7 [Adjusting for Covariates in Randomized Clinical Trials for Drugs and
Biologics with Continuous Outcomes DRAFT GUIDANCE | WNAFK INT-. £ Dk, —EHD/XT Y
v 7 A A MR, 20214R1C, iR UM BT 2k BN S 7 TAdjusting for Covariates
in Randomized Clinical Trials for Drugs and Biological Products DRAFT GUIDANCE ] 723/A% & 41T
W5, ZD&, HED/NT Y v 73Xy bISERET, 20238 TR E L TARS L.

FRITT7 MRIZH L THFEONTZANT Y v 7 a2k M, FDA @ HP ([ CRITAAETH 5.
B2 2021 4 R > B 2023 AE R ORI W 2 o8 7 Uy 73 2 b

( https://www.regulations.gov/document/FDA-2019-D-0934-0020/comment [ fx #& 7 7 & A H :
2025/5/91) 1%, BHERD T A & 2 A DOFEHICEHERNZ SRR, TA RTA4 L OBFEETRD 512
DI A A L IR o120, KEEMIZB W THEZHR L WD, 272L, "7 Uy a
A2 PO, BERPAHRLREE G H D20, ZRTDEIEENLETH L.

72%3, European Federation of Statisticians in the Pharmaceutical Industry (EFSPI) regulatory statistics
workshop 2023(2°C, HEBFHIEIZEHT 2€ v o a VD BE S, FDA OFEFZE TédH 5 Daniel
Rubin K LV, BT DTz > TOEE RN A X 0 AOHREFHENF T SN TN D (By v
a 2NOFE3EE) . 4i% workshop DT LB T —3 3 AT A RIZLLFO github (AR S
TH Y (U 7 EFSPI regulatory statistics workshop - @ Material, Session 2, Talk 3, Daniel Rubin
(FDA), Adjusting for covariates in randomized clinical trials for drugs and biological products 23#%34) |
B ¢, YouTube TARH 4T % (U > 7 EFSPI regulatory statistics workshop - @ Recordings,
Number 2, Session: Synthetic and other baseline covariates: The promise of smaller and faster clinical
trials through prognostic digital twins 235%4) . S#EETIEH D b D DFHED LR, LFEZ LD
FERE TR DGR b ATRE T H D72, BRD H HFHH ITB RN 7Z&E 2w,

42 AKX ARL
PIF, BE&EESNEORIOMEROHEA D, Z2HRA LT T5720, A4 K74 o FOEsk
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EBEXDHIL, 2L z21F MMAOESLEXIER] OF R (@) % AL OXHICEE L. £,
FDA A X2 ATHIH STV D SCHkIF42 5815, —F, AEZEDOMOSE Tk,
6IEIZFLHET . B, 6FEIITEH L TWAD DD, B 77 ANVNTY V7 ZRET D

421 A MLipE

Adjusting for Covariates in Randomized Clinical Trials for Drugs and Biological Products
Guidance for Industry’.

[FR] 350 K OVEMRA| D F o 2 2 HiaR o 3628 B s
PEERDIZDDH A Z 2 R!

(B7E)

! This guidance has been prepared by the Office of Biostatistics in the Center for Drug Evaluation and
Research in cooperation with the Center for Biologics Evaluation and Research at the Food and Drug
Administration.

[GR] 1. &A1 %> A1, Center for Drug Evaluation and Research®Office of Biostatistics 3, Food
and Drug Administration?® Center for Biologics Evaluation and Research® 1% /) D ¢, & 1ERL L 7.

This guidance represents the current thinking of the Food and Drug Administration (FDA or Agency) on
this topic. It does not establish any rights for any person and is not binding on FDA or the public. You can
use an alternative approach if it satisfies the requirements of the applicable statutes and regulations. To

discuss an alternative approach, contact the FDA office responsible for this guidance as listed on the title

page.

[FR] AT A &0 2%, AT 2 &M EENLR (FDAXIIBER) OBEDSE 2 &R
THOTHD. 2L, WD H T3 L TH W07 2 HER S i3, FDAS— ki R & 15/
WZHRT 2 DO TIE AW, ST 2 EACHGI OB 27 L CWAHEIE, o7 7e—F
PEHATHZENTED. JIOT 7 —F I oW TiEm T DI, ¥4 M_X—=JZitHE S
TWDAERTA K A% 2T HFDAT R EHKE S 4720,

422 I. Introduction

This guidance describes FDA’s current recommendations regarding adjusting for covariates in the
statistical analysis of randomized clinical trials in drug? development programs. This guidance provides
recommendations for the use of covariates in the analysis of randomized, parallel group clinical trials that
are applicable to both superiority trials and noninferiority trials. The main focus of the guidance is on the
use of prognostic baseline covariates® to improve statistical efficiency for estimating and testing treatment
effects. This guidance does not address use of covariates to control for confounding variables in non-

randomized trials, the use of covariates in models to account for missing outcome data (National Research
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Council 2010), the use of covariate adjustment for analyzing longitudinal repeated measures data, the use
of Bayesian methods for covariate adjustment, or the use of machine learning methods for covariate
adjustment.

[FR] A A &0 21203, BRG2BHIEICI T D T & 2L ELiGERBR DR HifT C 28 & 4 3
952 LICHT DFDADERF A TOHEHEATLH L TS, KT A F AT, BERER
B OELMERBR O WIS S ATRE 7R, T & DIATRER L RGABRIZ 310 5 LA B O I
WK T DHERRIE A 5.2 5. RIA KX 2 A%, 1GEDROHEE K OREICH T 2 #Eatzh
e ESELZDDOR—RT A U TPHRIERIOZ ERESL LTS, KTA X AT,
T o DGR 1T 2 BB DOHIH D 72 > DILEBFIA R OT ¥ - J1 LD RMT —
X BB THT-ODET I TOIZEEF|H (National Research Council 2010) , #EHEEHIE T —
Z DFFHTIZ T 5 IR Sk, L BT D72 8 DA PO FIECHI 7 OFIHIZ OV T
(T e

In general, FDA’s guidance documents do not establish legally enforceable responsibilities. Instead,
guidances describe the Agency’s current thinking on a topic and should be viewed only as
recommendations, unless specific regulatory or statutory requirements are cited. The use of the word
should in Agency guidances means that something is suggested or recommended, but not required.

[FR] —f%IZ, FDAD T A & 2 A SCEITETRE ) O b 2 B EZED 2 b DO TIH . RibY
\Z, A Z 2 ZIIRE OB UTIEN BB G S TWRWIRY, FE Y 7 IZBEF HFDAD
BRI TOZERZ 2R LTERY, #HEFHL LTORBEMT XE THL. FDADT A X AT
“should™ &\ 5 HIEE &M 92 5613, MMER IR S TV 503, WETIERNW I &
ZERT 5.

(2] Y ARHEED B AGER T, “should” & FEd SN TW D EATIX T~F X&) LFRL

(BH7E)

2 The term drug used in this guidance refers to both human drugs and biological products.

[FR]I ARH A 222 2 TS D EHL &0 5 HFE, FRTHEORVIRY, & PHERGLE D
AW R RAI O 7 2 F5 9.

3 The term prognostic baseline covariates used in this guidance refers to baseline covariates that are
likely to be associated with the primary endpoint. Use of predictive baseline covariates to identify groups
more likely to benefit from treatment is beyond the scope of this guidance.

[FRIART A & ATHRS D N—=X F 7 > PEHAZLEL D HFEIT, TEEHEA & BEES
DAREMEREMWNN— R T A BB T WP AR L RO MRS mWERZ R ET 572
DICHWOIND N—X Z 7 > PRIHZE DN TNE, KITA X ADXHGITh D

[ZH] 3.5%
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423 II. Background

Baseline covariates in this guidance refer to demographic factors, disease characteristics, or other
information collected from participants before the time of randomization. Covariate adjustment refers to
the use of baseline covariate measurements for estimating and testing population-level treatment effects
between randomized groups.

[FRIAT A 57 AR 2= AT A LB R LN, T F MEOKER LV BTGB S A
MADHUEE ST N ARCEH PR, PEEBRRE ST Z OO EHR AR HERFE LT, T4
2L S T FER O L~V DB R OHEE SUIME NN — R T A BB EZFIMT 5 2 &
2R

In many randomized controlled trials, the primary analysis used to estimate treatment effects of a new
drug might not adjust for baseline covariates (through what is termed an unadjusted analysis). However,
incorporating prognostic baseline covariates in the design and analysis of clinical trial data can result in a
more efficient use of data to demonstrate and quantify the effects of treatment. Moreover, this can be done
with minimal impact on bias or the Type I error rate.

[R] Z2< DT 22 MMEHERABR T, B OIRRMRZHEET D720 O HERMTICHE W
T, N=RA T A VHREBOFEPITONLWEENH D (LUT, RV . LrL, X=X
TA TP RIEEBEZRREERT VA 07 — 2T AIAT Z LIk, T =22 X0
HUCFIH L TR R OMEER WERBILZAT O 2 LN TE 5. EHIT, THEAA T AT
RO L CRONROFPETIT O 2 LB TE 2.

The ICH guidance for industry E9 Statistical Principles for Clinical Trials (September 1998)* addresses
these issues briefly. The ICH E9 guidance encourages the identification of “covariates and factors expected
to have an important influence on the primary variable(s).” The ICH E9 guidance strongly advises
prespecification of “the principal features of the eventual statistical analysis,” including “how to account
for [covariates] in the analysis to improve precision and to compensate for any lack of balance between
treatment groups.” The ICH E9 guidance also cautions against adjusting for “covariates measured after
randomization because they could be affected by the treatments.”

[FR] ICHE9 TEGIRFER D720 OREFHAIEII (199849 H) 4%, Zh b ORI OV THERIC
By EFTOS ICHEI T, [ ERARICEHE R EE JET & PRSND HMAERE K OER ]
DFFEZHELE LTS ICH BT TR MRHT O FZ RS 2 FaTET 2 2 L 2R <HERE L T
BV, 2k DBEEZR LS, RBBESZ LV—TRONRT  ZAORME#D EbE 5720,
D (DIEE) 2T TE IV I 0 EVOIBESEEND. £/2ICHEIV A FF A~
X, 192 MMEBICHE S E S ITRBRIBR OB L Z T TWD AR H D120, £
DFFT L THEEZMR L TS

[#E 25 BA] ©ICH E9JE 3 Cld“not advisable”, HAFEFRITIX ED vy Lid SN T
WD D5, FDAK A & 2 ZJFICCld“caution” L FEfli SN TV D720, T2 TR MEEZEL TV D)
LL) .
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This guidance is consistent with the ICH guidance for industry E9(R1) Statistical Principles for Clinical
Trials: Addendum: Estimands and Sensitivity Analysis in Clinical Trials. After specifying the treatment
condition of interest, target population, and endpoint variable — the treatment effect estimated by covariate
adjustment is a population summary measure defining an estimand.

[FR] A4+ & 2%, ICH E9R1) TERRFBRD 720 OFEEHOFA it BRRBRIC BT 5
estimand & JEEOHT ] EEELTWD. BLOHHIEEOIRM, SREM, MOEHRERFE LT-
%, WAL FE L THEE SN DTERDRIL, estimand &2 EFR T HEM LIV DEK L 72 D,

[#i 25LE] FDAT A 2 > A DNE T, estimandDpopulation level summary~D FLE 23K D S
TW5, LIFRT D0 H ’5'2?(“?9) 5708, EOREFEMICEEET R I RIA TR, Fl2 0
FERIZE T WM T DILC.OFEFEZ3EE (4.2.4.35i) 1Z“As part of the prespecification of the
estimand of interest, sponsors should specify whether the treatment effect of interest in an analysis is a
conditional or unconditional treatment effect.” &\ 2GRN B D72, IEMILET VEMHBHT 5
B, R IRRIR & K7 LIBRDR O NITRIEKRMLETH D L EX LD, 1RERFE
FEE Destimand D ELE U DOV TIE, 43281 2 I L= 0.

This guidance provides general considerations and additional recommendations for covariate adjustment
using linear and nonlinear models.’ In linear models, adjustment for prognostic baseline covariates often
leads to improved precision by reducing residual variance. When adjusting for covariates based on fitting
nonlinear regression models, such as logistic regression models in studies with binary outcomes, there are
additional considerations that arise because inclusion of baseline covariates in a regression model can
change the treatment effect that is being estimated. As explained below, after suitably addressing the
treatment effect definition, covariate adjustment using linear or nonlinear models can be used to improve
statistical efficiency.

[FRIAATA & 2% ﬁ%&o#ﬁ%%fw%ﬁwf ZERTPEEIC DWW T, — AR
HEOEMOHERFER 2 RS 2. BEET A TR, XR—AT7 A U PRILEELZET L2 &
T, BEDBOBDIC L DEEOW EQBO LD Z LML, ERERRET L (BT, —
7 7 M LORBRIZBIT 20 VAT 4y ZEURET V) (IS THEREL H%‘ﬁ“éiw\
EfFET VIR —RAT A VIEREEZDDHZ LICL O H#HEE éhé%fﬁ%%%ﬁwﬁﬂﬁ‘?‘é e 7533?)
57, IBMOBRFEPET S, DB THIT L & 912, IWRIRZENER Lok, et
HIZh=R DA LD T8 :ﬁ%x&#ﬁ%%%w:;6%£§H%%%w1%;n

(BH7E)
4We update guidances periodically. To make sure you have the most recent version of a guidance, check

the FDA guidance web page at https://www.fda.gov/regulatory-information/search-fda-guidance-

documents.
[FR] FDADIERT 2 A X ZTEBPNCE T IND. WA X AREHIRTH D Z L %
BT DITIL, FDAD H A X 2 ADWeb~— (https://www.fda.gov/regulatory-information/search-fda-
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guidance-documents [Fx#& 7 7 & A H:2025/5/9]) &M Iizuv.

> For this guidance, nonlinear models can include generalized linear models with nonlinear link

functions.
[FRIFDA T A # v ZADIEBIEET T NIL, FERIE RV v 7 BEE Wi — (bR ET T A0
HEND.

[ZHR] 3.10%0

4.2.4 II1. Recommendations for Covariate Adjustment in Clinical Trials
4241 A. General Considerations

Al. Anunadjusted analysis is acceptable for the primary analysis of an efficacy endpoint.
(FR] A 2R B 0> =B RRHT IR IR D3RR S LD,
[ZHR] 3.3(0, 3.460

[Hi 2] ANEIL, FDA AA X 2 AD20214EE KT 7 MR CIEBIESE TREE STV 7228,

AR TIEAE OB OEEEZICBE L. ZOETIX, RIFEMITLZ T ANTTRETH 5
ZLEWMRTABEMND D LB I ND. L, WA BT DS AR I TR
N2 B ST LGRS 57200 L2 (Freedman,2008b) . —J5 T, FDA (3#aHI%)
FOMEEZEHNELT, BLOHDLT U ML LRGBS EET S EHFINLILEEOTE
ZHEREL T D (FDA A X A2 NLAOEREFEZAFER) . BT 512, watizhRz )it
BT 52 ENTE DL HEND 256 3L EFEMAT AHERE SN D 2, MO FEN WS
XA LB VD Z VR EN TN D EEZ RS,

A2. Sponsors can adjust for baseline covariates in the analyses of efficacy endpoints in randomized
clinical trials. Doing so will generally reduce the variability of estimation of treatment effects and
thus lead to narrower confidence intervals and more powerful hypothesis testing.

[R] RBRKEE 13 T > & 2 ALLEGRBR DA PEREIIE B DT I N TR—R2 T A
IEBZFELTH IV, 22K, @, IBRIROHEEDITS S>3 L, KR
ELTEBEXEARE Y, EMEDHH 13 E< 72 5.

(M el ) s, WEBREEITO Z & THRAHIDERNM LT 5 Z e b5 TnW5. 7272
L, BT VABEE LRI, R L0 bR RN EALT 2 5803% 5 (Freedman
2008b) . ZE D=, T IVREKFE 2B F 2 IR RER O E T RN EE L E X SN D.

A3. Sponsors should prospectively specify the detailed procedures for executing covariate-adjusted
analysis before any unblinding of comparative data. FDA review will emphasize the prespecified
primary analysis rather than post-hoc analyses using different models or covariates.

[FR] 1R 1T T — & OFEIH T 23 B 2T 72 2 BN LR & 2 05 5 it O3
f72 FlEZ FANCHET & TH 5. FDAOFEEL, FHANIHE Sh TV ienET Lok
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BB A U7 S %A I S LA INT L 0 b IRNCHUE S AT &2 AT 5.
[(ZR] SFRTRE O EMEIF2.58) #2-1 (i), ICH ES

A4. Covariate adjustment leads to efficiency gains when the covariates are prognostic for the outcome
of interest in the trial. Therefore, FDA recommends that sponsors adjust for covariates that are
anticipated to be most strongly associated with the outcome of interest. In some circumstances these
covariates may be known from the scientific literature. In other cases, it may be useful to use
previous studies (e.g., a Phase 2 trial) to select prognostic covariates or form prognostic indices.

[FR] SREEFEL, ZOHREENKRTHELOHLT Y MU LOTRIERTH L5
B, RE EICORNR D . 1> T, FDAIZIBRKIEE N L, BLOHLT U ML LKk
B BT 5 LIPSO BRI OWCHEE S 5 Z L 2T 5. HHlc ko T,
THRIELEITHR PRS0 > TNDL 2 b H 5. MOGEITIE, THRIELEZE
WU FHROBEER LT T 572012, A7 5 288 (B 21F, FH2MHRE) 2F5)
M2 AR LD 5.

AS. Covariate adjustment can still be performed with covariates that are not prognostic, but there may
not be any gain in precision (or may be a loss in precision) compared with an unadjusted analysis.
[FR] PRI & TR WAL &4 FW T2 I E BFE I RTRE CTh 203, RIHEEMRAT & i
L THENM ELZRY CUTHKEMETT2) WReMERH 5.
(MR A] TRLEEETIIARWIERE (77 M A CHEOZRWIZER) (X oI, EYE
FREZ KR L, £ ORE, BN 2R TSR H 5. TV b7 28
BEOBITIG U TAT A= N2, E7/VOHBENEML, BHEORE SI2E U THEE
[ DIERBEPBE L 25720, FEINIGRIREZHE T D20 DIEREN D25 2
EXVAETD. RS, BREEDBDRNGEEICHBEL 5.
THRILEETITRWILEEIC K DR & 1T o TR & RFREE AT T O ) % PRl U 72 B IR
RERDFET —Z TSI a b—va UIMEMTORTEY, —Ho0v T ) AT, Pkt
BR TR NIRRT K DB ZAT o T BT O 7 ARSI L B D MR FLTnwa 2 &
WEE S TS (Kahan et al. 2014) .

A6. Covariate adjustment is acceptable even if baseline covariates are strongly associated with each
other (e.g., body weight and body mass index). However, adjusting for less correlated baseline
covariates generally provides greater efficiency gains.

[FR] "= T4 VHEENRAWVICHR BEE L TV 2546 (Bl 21X, A & body mass
index) T®, T bOMEELHWLEFEFTEIIFAIND. LrL, LOHEOEN
NR—=2 T A B ETHTEE LTINS, —ANIEERD W B 5.

A7. Randomization is often stratified by baseline covariates. A covariate adjustment model should |
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generally include strata variables and can also include covariates not used for stratifying
randomization. In some cases, incorrect stratification may occur and result in actual and as-
randomized baseline strata variables. A covariate adjustment model can use either strata variable
definition as long as this is prespecified.

[FR]1 7 v Z 2 fbig_"—R T 4 U HEEIC L > Tk S b Z 3%, WA EFREE
TAE =R BRI ER 2 GO L XETHY, £/, BT ¥ MR Lo
B EEZZOTH LV JBHICL - TUL, o7 @RlbRE Y, KB Y THND
NEBEEBRICEIVLYTONTERERD Z 03D 5. WERFEET VITIL, FHHllC
BUESNTWAIRY, EHL0BANEHROER BT 5.

A8. Sponsors can conduct randomization/permutation tests with covariate adjustment (Rosenbaum
2002).
[FR] 1B T B 2 D T & MMEBERI A ME 2 FE i LT L

(Rosenbaum 2002) .

[# 2] Shao DTV w7 a Xy " aZIFCBMEN-GEHThH D LB sNnNs (&
4-1) . 728, T U F MEBRESCIW N ZBREDOHIFIZHOWTIE, TEIA (2020) DL sr 55
I LTV & 720,

F* 4-1 Shao 5O/NTYwyHar b
JEC

... Although randomization tests are certainly quite
restrictive in the hypotheses they can test, they are
still of great value for RCTs. First of all,

H Ag&ER
e T UH BERRTE IR E T & DGR
MWV IBESNTNDEN, 21 TH RCTIZ
ERERMMER S 5. F—I2, 7% 2 bk

randomization tests are exact and thus can be
applied for trials with a small sample size. Second,
they can be easily applied to complex novel trial
designs, by resampling treatment assignments
according to the design. Moreover, covariates can

TENVIRE T D728, WBREER D 720 iR
WHBEHATES. B, 7L i~ T
BRES T2 )Y TY) 7T 52 8T, B
MECH LWERBRT A b T&
L. b, MEHIRE D A ®mD 572901,

also be used in randomization tests to increase
their statistical power (Rosenbaum, 2002; Zhao
and Ding, 2021). ...

HEEL T U MMEREICHND Z ENTE
% (Rosenbaum, 2002; Zhao and Ding, 2021) . ...

A9. In a trial that uses covariate adjustment, the sample size and power calculations can be based on
adjusted or unadjusted methods. The latter will often lead to a more conservative sample size.
(FR) S22 s 24 F 3 2 5B CI3, BB £ & W ) D L 2 FREE % 70 0D 5 SR
FEDTED EH B TIT-> Th L. RO ITIEIZIES W TR S - E U,
TN TWDEE KD IRSTFRIZ 2 5.
(2] BBz it DB A BRE 2 BB 2 0BT OV Ti4.3.65

A10.Clinical trials often record a baseline measurement of a defined characteristic and record a later

measurement of the characteristic to be used as an outcome. Adjusting for the baseline value rather
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than (or in addition to) defining the primary endpoint as a change from baseline is generally
acceptable. Sponsors proposing to define the outcome as a percentage change rather than an
absolute change from baseline should discuss the outcome definition and use of covariate
adjustment with the relevant review division. Sponsors proposing to perform noninferiority testing
on ratios of treatment group means rather than differences of treatment group means should also
discuss change from baseline outcome definitions and use of covariate adjustment with the relevant
review division.

[RR] BRI AR T, EFRSNIFEDON—2 T MEZFTEL, OO N—Z T A
CHBROBEMET U R LE L THEHT L2 EREN. XR=2T7 4 U bD0EbEEY
PRI A & L TERT 2DV I CUTERLIZET) , R=A T4 AMETHEST L Z
EN—RICTFRE S ND. IWBIKEE R N—2 T A b OB L& TIE R <, 2R E
LTT7 Y MILEERTDHILERETLHA, BAOFETNMET U b LADOES
OB EFEOMBHIZ OV THHET XE THDH. RIS, IBREOVEOZETIT RS
HAT U OIS MERE R E T 5 2 L 2R ET 556, XN—A T 1 b DEKICH
T5T7 T NHLADEREIREEFEOERICONTHEYOFELM LT & ThHD.

(28] ZERICE T 27V v 27 22X FIZSW TIXEFSPI ( (PDF)
https://downloads.regulations.gov/FDA-2019-D-0934-0029/attachment_1.pdf [ &7 27 & X H:
2025/5/9]1) P2, Pfizer Inc ( (PDF) https://downloads.regulations.gov/FDA-2019-D-0934-
0041/attachment_1.pdf [fc#&7 7 & A H:2025/5/9]) P2D1E:7% B
EALZRZ WD BEOF) L L FRBEIZ DWW TIIFDAD KT 7 MR A X > A“Patient-Focused
Drug Development: Incorporating Clinical Outcome Assessments Into Endpoints for Regulatory
Decision-Making” ( https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/patient-focused-drug-development-incorporating-clinical-outcome-assessments-
endpoints-regulatory [fc &7 7 & & H:2025/5/9]) P8, 9
AR T, TR A FEDZE & L TRILT D EROENIZ DUV TIZFDAD
77 A # 2 A“Non-Inferiority Clinical Trials” (https://www.fda.gov/regulatory-information/search-
fda-guidance-documents/non-inferiority-clinical-trials [F]_E.[f#& 7 27 & 2 H: 2025/5/9]) P23-
P26
FAT & OWaEIC OV TIR2.58T #£2-1 (vi), 2,581 #2-2 (i)

A11.Sponsors should discuss proposals for complex covariate-adaptive randomization, data-adaptive
covariate selection, or use of covariate adjustment in an adaptive design with the relevant review
division.

(GR] BRI 1%, BRI ERT ¥ 7T 4 7T B0k, T—2 7 87T 4 THEE
BIR, ET X7 T 4 7T A BT 5 REBFEOEHICE L TRET 254,
BOFEIMM L kT & ThHD.

i

&

[# 2 FE] 2019411 HIZ FDA DB SN T X 7T 4 75 A AT HEEmT A &

40/71


https://downloads.regulations.gov/FDA-2019-D-0934-0029/attachment_1.pdf
https://downloads.regulations.gov/FDA-2019-D-0934-0041/attachment_1.pdf
https://downloads.regulations.gov/FDA-2019-D-0934-0041/attachment_1.pdf
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-focused-drug-development-incorporating-clinical-outcome-assessments-endpoints-regulatory
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-focused-drug-development-incorporating-clinical-outcome-assessments-endpoints-regulatory
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-focused-drug-development-incorporating-clinical-outcome-assessments-endpoints-regulatory
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/non-inferiority-clinical-trials
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/non-inferiority-clinical-trials

FDA HA X2 A&WEE 21~ 5 o & DMLl SR 0 278 B ik 2024 FEEX R T F— R 3-1

> A [ Adaptive Design Clinical Trials for Drugs and Biologics] Ti%, 7 ¥ 77 4 77 ¥ A > & i
2 BRREABR O FH ], FhE, KO ROREITET 2 EE RN FDA & ik T HBROE E S
HENE OO TR Y, HABBET RS H2021488 A ITHFM S HI T2 JPMA 2021) .
ZOHAL L ANT, WERIZESL T X T T4 7T U0 F MU ONWTERESNTEY, filL
L Che/MEE (Pocock and Simon 1975) N TF o TWD, EBIZESL T X T T4 7T 0%
IMEDFEE TS, @R HE (—RITE, 702 MMUIED REPIE A~ 2 ME) T
Hroaud, B—FEOBWmAHERITIHR LR LR~ 5T % GHMllIL VE ADAPTIVE DESIGNS
BASED ON COMPARATIVE DATA @ E. Adaptations to Patient Allocation M) . F£7=, RIH A #
AZBNTCT XTI T 4 7T A 2 AW CORRREICHAT 2B EFERERLNTE
D, B R OHEEMITT VA L 2B EE T D0, HDWVITRFEOIEATHMED L 5 7
FA =T MR E DG A TN, T AORRE &5 L, & OMFRICEE T 28] 7 E A
ZaR Ll BC, #EEMEZRRT o s L s T s (FE#IE VIID % REGULATORY
CONSIDERATIONS @ C. Evaluating and Reporting a Completed Trial Z/#) .

T =BT HETT ¢ THEERIR L 1L, B ORERT — Z IZESWCIHEICHW A I E &4
BT HFELEOND. B, KBROTA X ADORTT =27 X7 T 4 7 HEERERRIZS

WTEIR RS TR,

T AT HTT ¢ TIEERIRICE L T, EMA A4 K74 > ?D6.181 General considerations T
1%, BEERYRBRIC I W CEEFHMIEE LR bM< BT 2 AR ZHAM S ITEIRT L5 2 &1
HE 2 & T, WEBOIRRN LR ORI ZRBEEMEIZE ORBROT — 2 & v FLS O Y — 2%
R L, IEX4 kSN D& LB TND.

Van Lancker etal. (2024) TiZ, i 7E & ML BRI MAEDOETT =2 T X 7T ¢ 7HE
IR D HERRITTE R R B & 7o TR Y, FRIICIXERRER CHIEH S b Tk
ERDME LRV ERIBREN TN D.

A12.The statistical properties of covariate adjustment are best understood when the number of covariates
adjusted for in the study is small relative to the sample size (Tsiatis et al. 2008). Therefore, sponsors
should discuss their proposal with the relevant review division if the number of covariates is large
relative to the sample size or if proposing to adjust for a covariate with many levels (e.g., study site
in a trial with many sites).

[FR] L EFREE OFEH ARV R, SRBR TIE I D B B OBDERE BT xT L T
DI GE TS I HEiEE TV D (Tsiatis et al. 2008) . 7> C, TRBRIKHEE 1L, LA
BEOBPFRERIT L TEWHEE, 3% OkEZFFHOIER (21X, £ < Oftiak
2T 2RROGE OREBiRR) THEAZRETL5HE, TOREELLYOFATM & H
T NETHD.

4242 B. Linear Models

B1. Covariate adjustment through a linear model is an acceptable method for estimating the average
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treatment effect, which is the difference in expected outcomes between subjects assigned to
treatment and control groups. Generally, the outcome is regressed on an intercept, treatment
assignment indicator, and baseline covariates, and the model is estimated using ordinary least
squares. The resulting estimated regression coefficient for the treatment indicator is the estimate of
the average treatment effect.

[FR] BIEET /W & D3R EREIT, IR (Tebb, BBRIGREES L <13t
FRIGHREEIZHN O AT SR E T CORROBIFHEDE) ZHEET D I2DIZHFR S
HDHETH D, —AINS, FRITUR, IBREN T EBL PR —R2 T A R Tlals &
M, BT VITER/N CREZ O THEE S 5. 15 5 AT IB BT T 2B o BlRRE OHE
TEAEI RN R OHEEE & 72 %

[Z2H4] 4.3.3.1,3.3i

B2.

The average treatment effect is an example of an unconditional treatment effect, which quantifies
the effect at the population level of moving a target population from untreated to treated.

(R SR RIT, Sfb7e LIRS RO —BITH V), G EH 2 RIGHRI D IR
ITSETZBROEH L~V TORREERLTHHDOTH 5.

B3.

Even when the linear regression model is misspecified and does not accurately capture the
relationships between the outcome, covariates, and treatment, covariate adjustment through a linear
model is a valid method for estimating and performing inference for the average treatment effect
(Lin, 2013). However, the power of hypothesis tests and precision of estimates generally improves
if the model more closely approximates the true relationships among the outcome, covariates, and
treatment.

[FR] BUBEIRE T ANRERE SN TR Y, #IRER, AR, KOTEHROBGZ EMEIC
A THWRNGEICTBN TS, BIEET/VIC K 2B ETREIL, TR R EHEE L
R 21T O 1O DR Y2 FETH 2 (Lin,2013) . 72721, ET7 ADRRERER, AR, 15
WEHRIOBEDORMRZ LV IEMEICTET 5 &, Bt L HEEEORE T —RAIZm T 5.

B4.

Nominal standard errors are often the default method in most statistical software packages. Even if
the model is incorrectly specified, they are acceptable in two arm trials with 1:1 randomization.
However, in other settings, these standard errors can be inaccurate when the model is misspecified.
Therefore, the Agency recommends that sponsors consider use of a robust standard error method
such as the Huber-White “sandwich” standard error when the model does not include treatment by
covariate interactions (Rosenblum and van der Laan 2009; Lin 2013). Other robust standard error
methods proposed in the literature can also cover cases with interactions (Ye et al. 2022). An

appropriate nonparametric bootstrap procedure can also be used (Efron and Tibshirani 1993).

[FR] 4 BEMREL, 2<ORG, BLALOREY 7 =T Ry r—Y 07 7%
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NEOFETHD., FETAPBBFESNTHWDIEETYH, 1117 X MMua1T 5 285k
TIHIFAESND. LOLRRs, oORIZEBNTIE, T ADBERESN TV LA,
TN OFEMEREIIRNEMEICR D Z R H D, ZDIZOFDAIX, E7 MR L AR
DEHAER % 5 9 7206, Huber-White [0 R ¢ » F ) fEHERRZED K 5 72 /N A ME
HERRFE D 715 (Rosenblum and van der Laan 2009; Lin 2013) OfH A2 Kt 2 2 & 2165k
RHEE ICHESRE 2. SUMETIRESN TV D2 OMo r 82 MMEHERRE OHEE J71E1T,
RHERZSDHALEHAETH D (Yeetal 2022) . YR 8T XA MY v 77—
MNA KT v EEHNDZ & HA[HETH S (Efron and Tibshirani 1993) .

(i) ZEEMZ LB DM TIE T, REREZRET 2B RO oMb & R
ELTWAEANRSH S (Tsiatis etal. 2008; Yeetal. 2023) . = DS, 2472 5HEHX R 2 #4572
DI LBEIRIEERZEZHEE T 5 720121, WEBEO T IKIZ BB R L & O SEEOHEE IZ K
DAECDIELDXZEE LT EEREORTERNME L 70D, Ye et al. (2023) Tik, HEEDF
CMEIZES X B E 2 FE LR ER A OHEE R AR L TV 5.
—JF, SN T AN T =R A NT R EY, DREHET S HIELHET L0, B
MR RIEF I LD ) o RFG A N) v 7 T — AT v P BMEERITHEMT X MO T T
L IEME SN W AICEE S MLETH S (Van Lancker et al. 2024) . OO T > Z AbdJ7
EDT2 D OYEIEIZ OV T, Shao et al. (2010) 2B\ =72& 720,

BS. An analysis ignoring stratified randomization is likely to overestimate standard errors and can be
unduly conservative when performing inference for the average treatment effect. The Agency
recommends that the standard error computation account for stratified randomization. There are
several methods for computing standard errors when combining stratification with covariate
adjustment and possible model misspecification (Bugni et al. 2018; Ye et al. 2021). The statistical
properties of such methods are best understood when the number of strata is small relative to the
sample size. Sponsors can propose methods to account for stratified randomization in computing
standard errors, confidence intervals, and hypothesis testing.

(GRIEEEHN R OHERR 21T 5 BRI, TR T o & LAk AR U 7o A 3R HERA = 2l K
A9 ATREMEDS i <, RIS PRSTAYIC 72 5 ATREMEA & % . FDAIY, IEYERRZEDFI R &
WMZ o F oMb BES D L 2RI 5. JEhll & R B N O 7 /LR E O T RE
PEAEFAAG DR & & OREEBRZEDOFHFEFTIEITIN < 222 5 (Bugni et al. 2018; Ye et al.
2021) . 2D &5 R ITEEORERIRFERL, SEBRE B L TR OB DRV EITRD &
SEBES TV D, IRBKIEE L, IRHERZE, EEXKH, (EBEDFRICB W T, B
T MEEBRET D HEEZRELTH L.

[Z8] Bugnietal. (2018), Yeetal. (2022) TR STV 2 ERNE & SLE BFRE K OET
IVRERE DO ATREME A G R T & & OFEREOFHEITIAT, 4343H 22RO Z L.

I

| B6. The linear model may include treatment by covariate interaction terms. However, when using this
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approach, the primary analysis can still be based on an estimate from the model of the average
treatment effect (Tsiatis et al. 2008; Ye et al. 2021). As noted in the ICH E9 guidance, interaction
effects may be important to assess in supportive analysis or exploratory analysis. This is because
differences in treatment effects across subgroups defined by baseline covariates could be relevant
to prescribers, patients, and other stakeholders and can imply that the average treatment effect gives
an incomplete summary of efficacy.

RIBUEE 7 /IR E W E RO ZAEHZ2EZO TH L. RAEMEMEGOET LV
EFHOBLHAETY, TS O EERFERN RO IS IS\ T EE AT 21T 5
Z LN TE % (Tsiatis etal. 2008; Ye et al. 2021) . —J5, ICHE9 W A R7 A4 > T T
WD & DT, REAEM BRI SUTRR AT IC B W TRl 2 2 L N EETH
H. U, N AT A VIEETER SN DEOERIFIC T DIREROAERN, 1R
REAT ) ERICRE, TOMD AT — IRV E =2l > TEBOLIHENDH Y, Ty
RIS RIC X DB MEDERTZT TR+ ERVGLTOTHS.

(FEFEA] 169 & BB DR BN 25 OT-MIET T TSV TERIER OHEE 21T
DO, BT NAVEEAT AR, HEEOHFLMEEIT I LERD L AICHE SN
(4.3.3.2f1) . FEAMIL Yang and Tsiatis (2001), Tsiatis et al. (2008), Ye et al. (2022; 2023) % &,

4243

C. Nonlinear Models

Cl1.

Covariate adjustment with nonlinear models is often used in the analysis of clinical trial data when
the primary outcome of interest is not measured on a continuous scale or is right censored (e.g.,
binary outcome, ordinal outcome, count outcome, or time-to-event outcome). Adjustment using
nonlinear models is a potentially acceptable method for analyzing these data from a clinical trial.
However, there are additional issues described below that should be considered before using
nonlinear models.

[FRIZERIZE T v & IO R SRS, RO & 2 FERHME B A3dke RE THIE &
NRWGEERLHEMITHIY 2% T 556 (BIAE, MET Y b L, IBFT D B A,
AT RNT T NI, ANy MEBUE TORMT — &) ORRIRREBR T — &2 Offtr cLIXL
FRIHShD. IEREET V2RI L B &L, KRR THEOLND DX 572
TR T AT DA SNDFREER D S, L L, FERIBET VAT 50l
(U TSR TIBEN TR R EHERH 5.

C2.

In general, treatment effects may differ across subgroups. However, with some parameters such as
odds ratios, even when all subgroup treatment effects are identical, this subgroup-specific
conditional treatment effect can differ from the unconditional treatment effect (i.e., the effect at the
population level from moving the target population from untreated to treated) (Gail et al. 1984).
This is termed non-collapsibility (Agresti 2002), which is distinct from confounding and can occur

despite randomization and large sample sizes. An example of non-collapsibility of the odds ratio
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for a hypothetical clinical trial is illustrated in Table 1 below. The unconditional odds ratio in the
hypothetical target population is 4.8, which is lower than the conditional odds ratio of 8.0 in each
of the biomarker-positive and biomarker-negative subgroups. In trials with time-to-event outcomes,
the hazard ratio can also be non-collapsible. Unlike the odds ratio or hazard ratio, the risk difference
and relative risk are collapsible.

Table 1: Non-collapsibility of the Odds Ratio in a Hypothetical Target Population

Percentage of Success rate
target New drug Placebo Odds ratio
population
Biomarker- 50% 80.0% 33.3% 8.0
positive
Biomarker- 50% 25.0% 4.0% 8.0
negative
Combined 100% 52.5% 18.7% 4.8

[FR] %, IR ORI TR R DGANH D, 7212 L, 4y XHHED/NT A
— X T, TRTOMGEFADOFMA & OIRFNRENFE—THLIHEITEH, ZOHNE
FRFA ORI ETRFNR & &7 LIRRAIE (T b b, MREMDRIBHED HIRKIC
AL LTS5 H ORI L~V DR (3R 225603 % (Gailetal. 1984) . Z OB
BAHENE & FEIXL (Agresti 2002) , A& L IZR2 DD TH Y, 7 ¥ MMexkFEhi L3
BB BN WG B RAET D ATREMEDY & % . Table VELRARIN) Ze BRIRFRBRIC I
T, &y XOPFERREMEOHIZ R L TV D, (REB R RERICBIT 5560 LA v
ZHIF48TH Y, ZIUF A A A~ — I — G R OB OB O St fh & 4> Xk
D-OL Y H/hE . A Xy MNEBLE TORHT — & ZFHEE & 3 2 AR T,
P—RELIHFAERETHILGERN DD, v Ao —Rib & 3Ry, U RI =L
YR HIIPFEFRETH S.

F1. B RERICB T 5 4 v O HFE R REN:

WG O R 7w X
#E B K 7R
IS F— T — 50% 80.0% 33.3% 8.0
INA = —J—[atk: 50% 25.0% 4.0% 8.0
&t 100% 52.5% 18.7% 4.8

[ZM] DFG ATRENE & JFEARREMEIC DUV T3, 74
[ 271 “non-collapsibility” &\ 5 FIFEDHI ot & 41TV % Categorical Data Analysis, 2nd
edition (Agresti 2002) K U'3rd edition (Agresti 2013) ZFHA L7= & Z A, “collapsibility” & V> 9 H
FEIEAEH &4 TV D —J7 Tnon-collapsibility” & W 9 HFEIEFEH ST 7z,

C3. As part of the prespecification of the estimand of interest, sponsors should specify whether the

treatment effect of interest in an analysis is a conditional or unconditional treatment effect.
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[FR] BAL D Zestimand D FHRTHLE DB & L C, {RBRKIES (I CRIL OIS &

DI R EIEAH & IS 2 LOWT ORISR TH L 0EHL T RETH S,
(] oAty o — RIEEO A RRERFHMETEE 0% 6, WERTER SN
EAS R TR X BB RN —EThHo7T- & LTh, oM X 1BERNE L 5k LIRESD)
BNBRRDLGEENHD. FDA HA X A LT, WERAZME L THEE S D160 R,
estimand Z T AEM L~V TOERN LD, CIRRENTWA ERBY, 1BESR S L THE
& UTEMER LOWT OB R A% E LTS & IR FERFHEE D estimand DO
L UL TOERIOMICHL T 5 Z ERRO LTS &b 5.

C4. Cochran-Mantel-Haenszel methods (Mantel and Haenszel 1959) are acceptable for the analysis of
clinical trial data with binary endpoints if there is interest in estimating a conditional treatment
effect, which is assumed to be constant across subgroups defined by a covariate taking a discrete
number of levels (e.g., the value 8.0 in Table 1).

(RIS SR OHEE DB L O TH 256, —EaHliE B ORKRER T —
D AT IZ Cochran-Mantel-Haenszeli%: (Mantel and Haenszel 1959) # WA Z 3T 5. 7¢
B, 205G, W DNOKAELFFOIMEETESR S IV H I TR E s
Flx—E (BIZIE, Table 104~ X148.0) LIESNS.

(2] BT ¥ b U L ZFHEE B & 2 BB CREBINF 2R E L T\ D56, Ehl

K- % & & UT=f#ht & LT Cochran-Mantel-Haenszel 5% FEE /2 fEATICHWD Z ER% W, Z 2

T, [Cochran-Mantel-Haenszel %% U 5725, estimand & U CRAAFEIBEDIREZE XD O

Tid7e <, Testimand & L CHRUFFTXIEEDIROMELZELONR LT D00, T Tl

Cochran-Mantel-Haenszel 5% 5] Z &8 ICHE9(R]) OELEND LD TEHETH 5 AITH

ENRNETHD. F7=, ZDI#FT Cochran-Mantel-Haenszel 5% WV 2354, 5 5 53R

DOHEEEIZ—>TH DN, ZOHEEIEITSRM: LIGHRAIE (Table 1004 v XH4.8) TiEZR< &

TR RPN R (Table 1D A XHB.0) Th DI LICHHET DLENRD D.

CS5. Fitting a nonlinear regression of the outcome on treatment and baseline covariates similarly
attempts to estimate a conditional treatment effect. Nonlinear models extend Cochran-Mantel-
Haenszel methods by allowing adjustment for continuous covariates, such as age. In nonlinear
regression models (without treatment by covariate interactions), the treatment effect is assumed to
be approximately constant across subgroups defined by baseline covariates in the model and can
provide more individualized information than the unconditional treatment effect if the assumption
holds (and not otherwise). Nonlinear models such as logistic regression or proportional hazards
regression (which can include stratification of the baseline hazard) are commonly used in many
clinical settings.

[R] RIERIC (SR SRR OHEEDN B LOM R TH H5E) , MRLON—Z T A
VIR FAZE S LTEIERERREZ WD Z X, S ESIREREHEE L XD

46/71



FDA HA X2 A&WEE 21~ 5 o & DMLl SR 0 278 B ik 2024 FEE X A 7 T F— A 3-1

ETHZETHD. HEHET MIFRO L O OB/ TOFEL AL TS
Z L2 XY, Cochran-Mantel-HaenszeliE Z L0k L TV 5. (B & B EDORHEIEH D7
W) IERIEEUFET LTI, BRI ET MCEDT=_R—RA T 4 VBB TERIND
HAEMMETIZE—ETH D LRE I, RENTE LITIUZEMAR LIRER L
BUESNTEHREIGFDHZENTED (RENELL BRWEAIEE I TIERWY) . rn Y RAT
Ay ZRFES (R=2 T A Y= FOBEETe 2 L ATEER) Y — REFO X
2 IRIERRIZE T 3% < OERIRFERS  (clinical settings) TX < HWHIL TN S.

(W] A X2 FREE CTORET 7 N7 A ZFHEE B &3 2 iR CRBIIA 1% 8% E
LTCWBEEH, W DO KRMEE RO B TER SN MaERIM T —E & E LI SH44F
SRR OME DAL ORI ETHINIL, EHKFE2EE L fiitr e LTE R 77 7 iE
KRR Cox ET/V (I TOREINY— FHEIIAETH Y, HoEHZ LT N—2T A
Y= RIERR > TIWD, R TR BRI TH o — Nl —E) &M
WHZENTED.

C6. Sponsors should discuss with the relevant review divisions specific proposals in a protocol or
statistical analysis plan containing nonlinear regression to estimate conditional treatment effects for
the primary analysis. When estimating a conditional treatment effect through nonlinear regression,
the model assumptions will generally not be exactly correct, and results can be difficult to interpret
if the model is misspecified and treatment effects substantially differ across subgroups.
Interpretability increases with the quality of model specification. Sponsors should discuss any
planned assessments of model assumptions and implications for analyses with the relevant review
division.

[FR] F= 2R fEHT C AT S IEFN R OHEE (IR EIR 2 WV 28556, TRBRIKIEE 1304
B St I SRR AT R Y BT O BRI N & 3 0% DA &
TRETHD. HEBBEIFIC L0 R BRI EHEET DB, —RITET NV OERGE
MIERIZIELW T L1372 <, BT ADRREE S TOTREZIERMNE BRI TR E <
BRI D Y0, WROMPRNEEE L 72 2 /TREMER & 5. R ATREVEIZE 7 VR E DE D &
F5 L, TNTEDETH LT 5. BTS2 F 7 MRE K OFE B O T O FHE 2>
W, IRBRIKIEE IR OFARM & ik & TH 5.

[(HiEF] @EHWOND Z ENZWIERIERNR, Fl21X4 X MNERE TORMT v b7
LEFHEEE & T A ERRBR CREAA 2% E L TWAEAIL, BAIKT2EL LTHEELE
JERI Cox BT /)WA& EBRFNTICHND Z L E2E 25, ZOMITIXIVE TEEIIZHW ST
TTE'ETNVEEZ O, BT CER SN IEANTOEINY — FEFEDET LD
MPEOFERIIEIRNE L TRAET DRI H 2 SO0, < OEEIZ FDA MO R & D
MCREREmEEERNE TRRIND. ZRICKH L, ZRED HIRVMRE Z LB & 3 5 IEHR
TR, B2 XA 7% g CldZe <A L LTEDE Cox £7 /v (BHIAFTERIN
DR EIR T b I — RIEZGE) & EBRITICHC 56, TOET VARV LHIR
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PAARE ORI T 1EF 2 F AT L T 20 ERH L EEZEALND.

C7. Sponsors can perform covariate-adjusted estimation and inference for an unconditional treatment
effect (e.g., the odds ratio of 4.8 in Table 1) in the primary analysis of data from a randomized trial.
The method used should provide valid inference under approximately the same minimal statistical
assumptions that would be needed for unadjusted estimation in a randomized trial. With nonlinear
models using a covariate-adjusted estimator for an unconditional treatment effect, sponsors can use
an appropriate bootstrap method or standard error formulas justified in the statistical literature for
confidence interval construction. A variety of statistically reliable methods have been proposed in
the literature for covariate adjustment with unconditional treatment effects (Colantuoni and
Rosenblum 2015).

[R] 1GBREIEE 13T o & DU BGABR 0 T H 2R BT T4tk 7e LI (151 213, Table
1DA » X4.8) (AR AP LI-HEE - #ERIZ W Th K. T v 7 ME B O
RAEEHETE THE L SN DI/ INROBEHHNRE & AFIEFEROAE O T T2 22 HEN 2 5
ZHHEERNDRETHD. BT T VL EHWTIE R Z R L5070 LIGHES)
ROWEZAT O Hh, IWREKEE TEEX M OIS W THEE 27— F 2 T v 7k

i%’*‘?rﬁ’ﬂjtr'ﬁk“éftéﬂ: ENTHEHERZOHAELEHOTH L. b LIRS RO
IR ONT, B 2RHEEHNIC 224 72 FIED SCHR THRERE 41TV % (Colantuoni and

Rosenblum 2015) .
(2] 348 R O3 SEITHIRR BN T\ D K 9IS, FEMAT b U < IXF0R s A4 E &
DIZSRMAT SRR DHEE S D LEA S NIZHE bR RnEs S 7ﬁ>, TR
FEEIZ X D&M IR RICERZ S T TWDL ZEICHET AR ERH L. £, L EHN

_t_

BN K DR M L‘/Aﬁfﬁﬁ'ﬁ@?ﬁmiﬁk%ﬁ > P HEEGRER O EE AT ICH DT LW E DR
RENTWD. LIBETHRBI SN TV HEAELCIPTW 258, WL OO FEOREE & PHRERE
i EblR 1L Sk 22 B = & (Colantuoni and Rosenblum 2015) .

C8. Covariate-adjusted estimators of unconditional treatment effects that are robust to misspecification
of regression models have been proposed for randomized clinical trials with binary outcomes (e.g.,
Steingrimsson et al. 2017), ordinal outcomes (e.g., Diaz et al. 2016), count outcomes (e.g.,
Rosenblum and van der Laan 2010), and time-to-event outcomes (e.g., Tangen and Koch 1999; Lu
and Tsiatis 2008). If a novel method is proposed and statistical properties are unclear, the specific
proposal should be discussed with the review division.

[FR] —ME7 @ b B A (B 213, Steingrimsson etal. 2017) , lEFF7 7 kA1 & (il 213, Diaz
etal. 2016) , # 7> b7 v F A (Bl 214, Rosenblum and van der Laan 2010) , K OV X
v NRBLE TORF T 7 b 2 (il %21E, Tangen and Koch 1999; Lu and Tsiatis 2008) % ]
Wiz T B MMEHEGERBRIZ ISV T, [BUFE TV ORRRFEICKT L CTLRED & D&M L
BN R DOILE TP EFAMERDPREIN TS, LW HEEZREL, TOMEHY
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ME P AAFRE AT, € ORERNRERIC OV TEERM L HiET & TH 5.

[fEsifA] LB E TNz, Wei etal. (2024) 1, A X2 MR ETOREM T 7 b b A
B4 A 7 LIRREh R (NP — RIS restricted mean survival time) ZHEE A H1E2 PG L
TS,

C9. As an example, the following are steps for one reliable method for covariate adjustment for
unconditional treatment effects with binary outcomes that produces a resulting estimator
(Steingrimsson et al. 2017; Freedman 2008) termed the “standardized,” “plug-in,” or “g-
computation” estimator:

GRIGIAIE, LRI A8 7 b ZZBT 2 Stk 70 LR O A B DT O DIF
ETELHEO—D2DFIETHY, HEREL) , [7F 74, X lTg-computation]
E LI A HEE R A ERKT D (Steingrimsson et al. 2017; Freedman 2008) .

(1) Fit a logistic model with maximum likelihood that regresses the outcome on treatment
assignments and prespecified baseline covariates. The model should include an intercept term.
[FR1 77 b LTt L, IRHREIAT T & ST E L7e =2 T o I B 2 i AL
BT 20VRAT 4 v VBTN ERLETHTUID DS, ET /MTITOHEHEZ O H N
EThHD.
(2) For each subject, regardless of treatment group assignment, compute the model-based prediction
of the probability of response under treatment using the subject’s specific baseline covariates.
[GR] BHBREIZOWT, BV AT HATIRERICEIR R, ZOPBREDR—2F A
HAEBEOEZ MR L CREREE T CDmodel-basedd T IS IGHER 2 51T 5.
(3) Estimate the average response under treatment by averaging (across all subjects in the trial) the
probabilities estimated in Step 2.
[FR] 27 v 72 THEE ST iR 2 SRR BIR OB E ([T OV T T 5 2 & T, B
1B T CTONVEIRISHEREHEET 5.
(4) For each subject, regardless of treatment group assignment, compute the model-based prediction
of the probability of response under control using the subject’s specific baseline covariates.
[GR] &HBREIZHOWT, BV AT HATIRERICEIR R, ZOPREDR—RF A
HAEBEOMEZ A L CHBIEE T CDmodel-based D T IS GHER 2 51T 5.
(5) Estimate the average response under control by averaging (across all subjects in the trial) the
probabilities estimated in Step 4.
[FR] 27 v 74 THEE SN TR 2 IR BRI OPERE IOV T T 5 2 & T, i
1B T CTONVEIRISHEREHETET 5.
(6) The estimates of average responses rates in the two treatment groups from Steps 3 and 5 can be
used to estimate an unconditional treatment effect, such as the risk difference, relative risk, or

odds ratio.

[FR] 27 v 73R OSOIREREZ L OVEOSHEROHEEM 2 MM LT, U X757, 1
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U AR, XATA Y REOFE7R LIBFIREHEET D,

[(ZHR] BAEREREE DV TIE3.2.26

S22 LR RAT W CIE3.2.35i

EREALOFEMR FIEE A X U ATRLTWD Z E~DBERICET 2370 v 7 ax
> MZ-2U Tl University College London ((PDF) https://downloads.regulations.gov/FDA-
2019-D-0934-0026/attachment_1.pdf [5#& 7 2 = A H:2025/5/9]) P63 H

[# 23] “Asanexample” &£ SR SN TWD L DI, KA R T A R ENTZFHIED THIR
IZTERW ) L0 RITEETH S, IBRIKIEF L, TA X ACRE SN FIEE R BEt
FIZT 7V M E LTEAT 20 TIE RS, tMORBFIEL MG L 9 2 Tl i Fikx
BT D Z BRSNS, BIZIE (1) UL, 1BREIT & FNCHE LI N—R 7 1 3%
BIZEASNWTT U b LA ZERT 2 —DDEETT VAN L CTEELZAT O FiERTH S
T35 (Freedman2008a) . —J C, Steingrimsson et al. (2017), Colantuoni and Rosenblum (2015), Van
Lanckeretal. (2024) TII, I8REEUT T Z L IHEEET NV ZEA S YL HEEZBHRHA L TWD. #H
DIEXT T M ALER=AT A L WERBOFEGRZ L VHIRRETMMET D52 LB TE S,
ZDOREEST, IBRIEEE IREFEORF 21T Th Ludd Lty £, WEREST
7 B DR BT —F BIFEAET DAL, BIMOEER VL 725 (Van Lancker et al. 2024) .
(2) & @) TIL, B0 AT OB RICER R <, BT MICE EHHEEEIF T AR OMHE %3
BRIRIR ST R HIEH & L C, MBS D 7o 2R 2y, sBRIGHRRE S35 BIGREEEIZEI 0 11T
LNTHEOTINEZFH T 5. 2O PHEIX, 3.2.2800 [H 2 88E DMEE OIRHR 2 RIZZ 1T
THBICBEISNDI THAIMRER EBEZXDZLENTES. LT B) & B) BT,
ZTNZEN Q) £ @) THOLNETFHRIEO - Z KD, (6) 128\ T, 3.23810 [RIREH % KIE
PN DIRRICBAT S BOEMA LSV TOR] ZHEL TN

BlR CIERIR R RO SHEEM 2 3 H T 2 HIEOBZPERH STV DL, S OHEEIZD
WTIE, 7— MR M7 v FEIEEREOFH R W CEIRT FIEAZBET 5 2 L AR
Xib (FDA HA Z > A MLC.OMEKEESTHEE L 1EE) .

C10.Inverse probability of treatment weighting is another reliable method of covariate adjustment for
unconditional treatment effects in randomized trials (Williamson et al. 2013).
[FR] V8% %) 2RO TEADT T 551k (IPTWIE) b, 7 0% MU
BT LRELRLBRDRICH T H2LEBHEOFEHTELIFEDO - DTHD
(Williamson et al. 2013) .

[# 2 7RA] Williamson et al. (2014) TiX 7 > & AMEEGRBRICB W T, BERIFTT L0 ¥
AT 4 v 7 FET NV EAWTHEBREZ T 256 &, A a7 2 Hv- IPTW 5%
WCHEM OILE B O 034 2 RFE L e & ORI RO ERBEN iR ST 5. [BlRET L
W TR B 21T O BRICIIHBRE D DI BT — X ORI L > TEET ADIUR
L7RWGENH D0, IPTW 154 AW T EAZ R U2 GAICITT T /V0IOR L7 W IRidiE 72
W2 EHREINTND.
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C11. An analysis ignoring stratified randomization is likely to overestimate standard errors and can be
unduly conservative when performing inferences for an unconditional treatment effect. The Agency
recommends that the standard error computation account for stratified randomization. There are
several methods for computing standard errors when combining stratification with covariate
adjustment and possible model misspecification (e.g., Wang et al. 2021). The statistical properties
of such methods are best understood when the number of strata is small relative to the sample size.
Sponsors can propose methods to account for stratified randomization in computing standard errors,
confidence intervals, and hypothesis testing.

[FR] @5l 7 o &% st 2 B LR Mg, R LB KHEE T 2 TREMED & 1, Sl
72 LIBFRD R OHERE 21T 9 BRI R BISRTRIC 22 5 ATRENEA & 5. FDAL, IRHERRAE DR
B, @7 oAb aBE S5 L HERL WD, IMEEFHELMES ElkE €T
JVRRRFE D RTREME Z AL B DR T & E DIEHERRE DR TIETW o2 dH D (Bl 21,
Wang et al. 2021) . & D X 9 72 FIEOMEIREENE, BBRE UK L TR ORI
DN EFITECHBNTW D, IRBRKEE 13, fRERGE, (BEXEW, (EHE 255
DL EDREYT o F 2MEEBIT 5 T EEBERETE S.
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5. F AATFENEYNET D, HET REFEN IR ESNTWD LWV ) TRTIE 72V
CICHBERVLETHLN, HRR SN TV DL FOFEPENTEHEICE TN 556 38 ATM &
DOEBICIIH#EEETHZ EREEINS.
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&K 42 FDA BEHMLDOHENMERSNATNSEIR

i

JFR3C

B AFER

BE: WEEHEREL TV DHEE

4.2.4.1

Sponsors proposing to define the outcome as a
percentage change rather than an absolute change
from baseline should discuss the outcome
definition and use of covariate adjustment with the
relevant review division.

TBERIKEE DN _X—RA T A b DOE L& TIX
Rl BAERLE L CT U NI LAEEERETHZ
EERET OGS, SN OFETMET U B
W LD TEFR KR OHE B OFE IOV T
HITRETHD.

ZALSRIT IS PRI IERINE IS & 0 AR
TR 2 D56 R 8 2 12 L HEZE S
ND. ZAERZ D DBROR A L BBEIZ O
TiX FDA ® KT 7 MNRIT A # > A “Patient-
Focused Drug Development: Incorporating
Clinical Outcome Assessments Into Endpoints for
Regulatory Decision-Making” % 2 S 41721,

4.2.4.1

Sponsors proposing to perform noninferiority
testing on ratios of treatment group means rather
than differences of treatment group means should
also discuss change from baseline outcome
definitions and use of covariate adjustment with
the relevant review division.

TRIRIE DM D72 Tid e < Fl2xF L THS
PERRE R ET 5 2 L2 RET L6, N
—ATA PO DEALICET DT T b LD
EFe & WA BREOMM IOV TREY OFE
HM LT & THD.

FELHMRBR CIIIELME~Y — T U OREIZIB
THRBRAZZRT 52 L1105, TREENR
72 5REBRHE TR EEO ) OIS —E
LRWGEAERD D L shd. S
RBRICEB T D MR R A P EDOEL T
FEBLT HEEDOENTHOWTIT FDA OHA X
> A “Non-Inferiority Clinical Trials” % 2 ff X {1
7ol

4.2.4.1

Sponsors should discuss proposals for complex
covariate-adaptive randomization, data adaptive
covariate selection, or use of covariate adjustment
in an adaptive design with the relevant review
division.

TRBRIKIEE X, B EBT ¥ T T 47T
VE MY, T AT ETT 4 T BN
NETETT 4T TV A BT L HEER
BOMFEHICE L CTIRET H25A, Y DOFA
W& Wik RETH D.

TRTT 4 TERERRT A AT ARIA T
Sr &I, 55— OO 1 R A 2R & i B L IR S
NTWDLDICHEEMBMIELRHDH LEZD
A, WERR DS LB R EERE D Wik 22 KO T
HEWREIND., ZOMT X TT 4 T T A
TR B FAIRE EFHIZ OV T FDA
HA H 2 A“Adaptive Design Clinical Trials for
Drugs and Biologics” #Z M 7\,

4.2.4.1

sponsors should discuss their proposal with the
relevant review division if the number of
covariates is large relative to the sample size or if
proposing to adjust for a covariate with many
levels (e.g., study site in a trial with many sites).

BRI 1L, IHEBEORDWERE IR L
TEZWGE, XL okfELFEoLEE
Bl 21X, 2L Olex AT 2R BEDOLE O
REAEEY) CHREZRETLILA, TORE
M OBEHMM L WET & Th D.

INERBIRITICH YT 5 Ko RfifiroGae
X, BRI SR DR D ETIREY)
BRHEENTERWGEERH D120 LRI
5.
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N

588

HAGER

ZE: WELHRL VL IEB

4243

Sponsors should discuss with the relevant
review divisions specific proposals in a protocol
or statistical analysis plan containing nonlinear
regression to estimate conditional treatment effects
for the primary analysis. When estimating a
conditional treatment effect through nonlinear
regression, the model assumptions will generally
not be exactly correct, and results can be difficult
to interpret if the model is misspecified and
treatment effects substantially differ across
subgroups. Interpretability increases with the
quality of model specification. Sponsors should
discuss any planned assessments of model
assumptions and implications for analyses with
the relevant review division.

TR MEAT CEAAF IR R O HEE 1T FIEAR
RG22 3546, IRBRIKEEE XA BR S
A S AR AT B I Y BT O 2R
N Z 5 DY OFEMM & kT & T
H 5. FEREEIFIC L RS IBRDIEE
HEET DB, —RICET VOIRENERITIE
LWZ &idRl, EFANBEEESNTWT
TR ENE S EMB CRE L B2 D54,
FE R OIS IKEE & 72 D ATREVEN B D . iR
AREMEIXET VB EDENE £ 5 &, FhIC
o Th LT 5. BITICRT 5 ET RE
R OB D AT O FHEIZ DWW T, TRBRIKIEE
XL OFEIM L Wik & Th 5.

ST BB L DRANERD S D56
X, FERRIEET IV ORRRFEIZ X DR OMER
DRz EHEZEIN D, FEMIT
4243% BRIV,

4243

Covariate-adjusted estimators of unconditional
treatment effects that are robust to misspecification
of regression models have been proposed for
randomized clinical trials with .... If a novel
method is proposed and statistical properties are
unclear, the specific proposal should be discussed
with the review division.

AW T v F AMebEERBRIZ ISV, (A
JHET NV ORRFFEICKR L TERENED & 5 51
72 LIRIRN R O LB S s A E &0 e 2
ENTWD. HILWHIEERREL, £ OMeT
PR S AR 22 5 5121, & 0 BRI 704
RIZOWTEETM EHET I THD.

A AIEFE DS R 7 FiEE WA 545, 6
—FE O T E A 7o BRI A (R
WA T A0 ERN DO LHEEINS.
“novel” & “unclear” DFEEIZ DWW TIL FDA
A Z A ETEHBEARA R T.
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4.3.2 TBBR Eh 3 1H D estimand D FC
ICH E9(R1) TiX, F7= 5 HEIZKHET 5 primary estimand & & DR /3HT, K OVEE 72 FIREY
HAJC X9 % estimand (22 TR ER FEH 51~ D FL#l & 5K TV 5. Mallinckrodt et al.
(2019) THRRENTWD X H1Z, ED X H 7 estimand ZAERL T D 03T — X IUE T #+-05r 7
WA U A~DOEENRKEXNT L ZHE %, primary estimand D FEM & OV OFEFT HIEIZOWT, TR
BRI EFI LR S N E TH 5. 2280112H L D, estimand (T TLHODEFE (0, HREH, £
¥, TOMOPEESR, LMLV TOER) THEEI, TRENFERREENLETHD.
FDA T A X ADE R T 2 A BZ L L THEE SN REDRIIEHOER L ~L TOH
FNZHT=0 (FDA HA ZA 1. (4.2.2ffi)) ,estimand DEFED—> & L CTIRBR I FHEEIZFE
MZRE - T2V ENDH DL EEZLNDN, FDA HA X v AT EARN 72 5ol 7 05t
ORI TR STV,
FDA WA X ZADEFNZH D K 912, LHIL-VLTOERIT LD HEE SN LIBRMRIL, &
PR EIRFEN RIS M e LIRS TH Y, T ZNH00TRNRELOH S estimand TH
LHNERFT D ENMETHD EEX LD (3.2.3H1, 3.45H1) . FRC, BILO & 5 EHEFHHE
H 23 A4 TR WG % CIERIZE T V2RI Lo 68 i 2 it 2 561, &
TEHN IR & Seh 70 LIRS RN R 258035V (3.76i,4.3.58i) ,FDA A X ZATHZDH
FEOHEBEMNPHEI RSN TS (FDA A A NIL C.OEFREFEIMHA (4.2.4.3Hi) .
EET D BRI RS B AT 5008 9 oW T, ST & 159550 8% estimand &
DA, RGN T O W T OGEIZE T, FFMOLENMLETH D LEX
IS, T, R EIRINE D estimand 23, Y%A B CETE SN D ERE R TOIEHE D)
REMELLI) ETHHOTHLHLEEZOLNDIDTHD (32381 . —7, KM LInEE
% estimand & T AEEIE, IBRFEMFHZED estimand DIE~DOILEEOFTHIILT L HMET
TN EZHND. K LIBEDI R % estimand & U CHZ B OFREEMENT 2 5l 3 255514,
TRERFERFTHEE O estimand DI TIXZR <, R 7L O HEEF T LB O BARR 25 M 2 5087 5
ZENHEYTHLEEZILND.
TRBR i B D estimand D FCHLOZFEMIZ DWW TIE, R, L AR — ~ [Estimand D155 FE i
FIEE~DOELE ] bR Sz (JPMA 2023a) .

433  WEET /VLOREIGHREOHEEE & FTRRZIR OHEEE & ORILR
AHITIE, BIEE TV OBRIFEREOHEEE & FRE RO EEORERZ, MIEET VI
BREN—A T A VB BROZHEEMZEZORVEE EEOL5ED _DOHEEITmT TEH
5.

4.3.3.1 MIZET MR ERX—A T A VIWEBRORZHER 25 D06

FDA iA XA MB.OEGFEZIEE (424280 T, HEETVICE DL BRI, F
PR R (Tebh, BBIGHEIE D U X RIBHEIICEN 0 1T DB c ok o
WRHEDE) Z2HET H1-OICHFREINDFTETH D, — I, FERITU, BB 2%
FOR—=2T7 A VHEETHIF SN, BT MEIR/D ZFIEZHWTHEIND. B ONTIHE
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T T R D BRI OHEEMN T IR IR OHEEM L 72 5. | LIBREN TV D, KT,
ZOFMIZEE#E LT, IR ER—RA T A VB BEORANERZE D WIEET VIZET DR
PRI BB O EYRAR B O HEE B & SEENRIE S R O HEENE O BRI A B3 5
3226 TH 2 T2FRiE & [FRRI, FERAEHEY , 1BRETTEREZA, R—A T W EREX
LD, ZITHEHBHROTEON—=ZAT A VBRI 2L T 203, KEONKITLEEITILIE
ARETHD. TDLE,FDA A XA MB.OEEEZIMEE (424.28) THRARALN-HIEE
TIILLT DO LD ICRBLENS.

E(Y|A X) =By + B1A+ X
Z OBIET MI BN (ANCOVA) TV CTH D, e/ ka2 AV CHEE Sz [a))7
BE, =NENpy, B BT 5.
BIRER—AT A VIBERBROLZHAEAN 2N E W I ED IR D SLOHA, BT & T
BHRNBEYT - YO | X = x) & PHBEENREQXY - YOOl F OfFR &= >, Zhix, Lies
ND XD RRANERZEERRIEET VOGS, 2T OYEERIRIT BT 2720 Th
D, 1o T, IR ER—RAT A VIEBEOLZHEFERB 20 E WS ERGEN K Y LD F T, TRHREE
TS D BIRRE O fe /s T HETE ML IE, X OSMEAT & PR FNROHEM & b, FHIE
PR OHETEE & LA TZX % (Van Lancker et al. 2024) .
BOT—HERT v RIERER—AT A VIEBEEROZHERRH 2556, LilOMEE
TIIIRANERZ GO T RN, ETABEEE LD, L L, [EOET LVERED T
Tb, FRROBIEET IVCE D IREEIN T A O RIRRE O 5/ Z - HEE R 1L - HITR
NRO—FHeER LD Z L BNFEH STV % (Yang and Tsiatis 2001) .
Mo T, HEOT —HAERT R RACBIT DGR ERN—RAT A VIERBOLZHEAHOAH I
HboFP, LRROBIEET L (ANCOVA E7/V) OIRFEEITIT 5 0 [RARE O HEE I 4705
PR OHEEE & 725

4332 BIEET MR ER—RAT4 VIEBOREIEREE D 556

FDA A Z > A NMLB.OESGEZ6MEE (4242f) T, HEET VICITIBRE LEBEDOLZH
ERZEDTH IV, ZEEREZEODTEETAEZHAVLHAETY, BFICHES < EEIEER
ROHEEMNIE ST EERMYT 21T 5 2 £ TE S (Tsiatis et al. 2008; Ye etal. 2021) .| &k
RENTWD, AKHITHE, ZOFRBICEEL T, IfEEN—2A T4 VIEBOREEREZED S
MIEE T VAT T DIREBIT T 5 D RR LR B DO HEEAE & RN F OHEE A O BRI 4 3%
BT 5.

B E R—R T A VHEBOZTHINERA %2 GO T-MIET T VSO COEE RN R & HE
DI2ITIE, N—=A T A B ETHLIMEIT O MEENH 5 (Yang and Tsiatis 2001; Tsiatis et al,
2008; Ye et al. 2022; 2023) . FLALEAT S TEMIEET VITLL T O L D IZRE 5.

E{Y —E(W)|A, X} = p{A — E(A)} + Bo{X — EX)} + Bs{A — ECOOHX — E(X)}
FROBEETIACKES X, B/ DR EEZ W THEE Sh-Blfielice, £ 2N0B, By, Bs
LT 5.

EROBIEET MCE N DIEREINT T AR O EIRRIE O f/h "R HEE MR, VX, EETER L)
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RO—FHERL 70D T ENFEF STV S (Yang and Tsiatis 2001; Tsiatis et al. 2008) .
DEY, JERER—ATA UV HEROLZHEEMZE0RHRIEET VBN TS, it a7 5
Z & T, IBIREUS I AR DRI OHEEME I T AR R OHEEE & 72D
¥, BT VIERE T CORENGRROHEEIZET 5L, 434282 2O Z L.

4.3.4 PRIEET VRS EICEE T 5
4.3.41 WIEE T ViR EICEET 550k
] JR3C H AFER

4.2.42 | Even when the linear regression model is | #2/ZEFET AR BEIETINTEY, HE
misspecified and does not accurately capture | 2248, L&, &K ONAE O BIMR % EAEIZHE
the relationships between the outcome, | X TWWRWHAIZBWTY, MIBETIVIC
covariates, and treatment, covariate adjustment | Jx 5 328 EFH#L, SEHIEEI R A HEE L
through a linear model is a valid method for | #iR 21T 9 72O DR Y72 FETH 5 (Lin,
estimating and performing inference for the | 2013) .
average treatment effect (Lin, 2013).

4.2.42 | Nominal standard errors are often the default | & HAIEHEFA T, L < DA, 1T ALED
method in most statistical software packages. | HialY 7 bV =7 /N —TDF 7 41 K
Even if the model is incorrectly specified, they | D 51ETH 5. ET ANBEEINTND
are acceptable in two arm trials with 1:1 | 55T, 1:17 & LMbEAT 9 28EBR T
randomization. However, in other settings, | IZFFA SN D. L L72R 6, ORI
these standard errors can be inaccurate when | B\ CTlE, 7 ADEFE SN TV DHGA,
the model is misspecified. Therefore, the | Z 415 OFEHERZE IR IEMEIZ /D Z &0 D
Agency recommends that sponsors consider use | 5. D72 FDA I, &7 /WITIHEE & LA
of a robust standard error method such as the | DA AAEH %5 8 72\ 54, Huber-White
Huber-White “sandwich” standard error when | [ R ¢ v F | EHEERZED K 9 7pm X
the model does not include treatment by | A MEHEFRZ(D 5% (Rosenblum and van der
covariate interactions (Rosenblum and van der | Laan 2009; Lin 2013) OffHZ R4 5 Z &
Laan 2009; Lin 2013). Other robust standard | Z JRBRIKIEE (CHELE 92, UMk CHRE X
error methods proposed in the literature can also | AL TV 5 ZE DD 7 /N2 EAEFRZE DO HEE
cover cases with interactions (Ye et al. 2022). | &%, R AEEMHZ G845 LM TEET

5 (Yeetal 2022) .

4.2.42 | The Agency recommends that the standard error | FDA (3, ¥E#ERRZEDOFHEIZERI] T & Ak
computation account for stratified | Z# & E T 5 2 & ZHELET 5. @hlb & A
randomization. There are several methods for | EFHHE K OVE T /L RRRRE O AT RENE 2 /LA B
computing standard errors when combining | >t 7= & X OIEAETLEDO R FIETN D
stratification with covariate adjustment and | 7>% % (Bugni et al. 2018; Ye et al. 2021) .
possible model misspecification (Bugni et al.

2018; Ye et al. 2021).
4.3.4.2 ETVERERE T COIREZNR OHEE O Z Y MOV T (HEE B O M=

Bitk)

FDA HiA Z L ATlL, BETFANEKFESNTWTY, BIEEIFE T VIC L 5 LB BN E

PRGN REZMEET D720 Gk L LTSN TWD (FDA B A %> A HLB.OfES

EX3HH) .Neyman D7 > ¥ AMEHEGHET /L (Splawa-Neyman 1990) T, 1B R II05RE

TEIRRLZENRDHVEDL EE X, B REET, 72X MU FEERNEES R OHEE D

IX6DEX DK EE 2%, Lin (2013a) 1%, FENERIRZHEE T 572 DIZ, Neyman E7 /L Z 1K

E LT, BLFO=FHEOBIEREIFE T M EE S W COEEERN R OHEE B O E 2 Mat L.
(a) WEOHLZETHLEROFEL L 0RO %2 5 OB ERET v
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(b) TRMEIEREZ G (RREEROLZHEERITIE £ @ 1B L AR HIALK
& T HBEERET IV
(c) 1R, HEE RREEEBEOLXAEMNZETe: IRREEERBO TR, KOVRHE & HE
BEORANERAZRAES LT 58 ERET v

RO =B OBIZERE T A0 HEM SN DIREIROMERIT, #8472 FRASREO T T
X, ETADPBRFFEIN TV E LT, EOVHREDIRO B ERTH Y, MW EAMES
BTDHIENRENTVS., LEEB->T, 2D OHERICE ST Y R EHEXE 25T 5
ZETED. (a) & (b)) DHEEREEIZ DU T, Freedman (2008b) THifkmm <AL TV D L 91T, (a)
LT, (b)) DIEO PHEERENEL 2255005, (o) ITHEDORELE/L 5> Z L3k <,
(@) & (b) LHA_THERENFRRENEL 725, BN LIOEE, (b) & (o) IXFREOH
EFEEZ .

Ye et al. (2023) 1%, AN O =ZFEOIEEETT NV EFERAL, BT o X MWL BmT ¥ 77 4
T oA MM (BRIERT v 73k BRINA T A aA 5, fMEE) OTFTO, TREho
TS S HEHIN RO M, %072 T & MMETIRICKT DA aTRENE, 72 DO E
TOVRRFFE FICB T D RE LT RN T L3 < XY e im0 T REME 2 it L 72,

1) 1RO K% G TR BARFIFED ANOVA E7 /L

2) IR LB EEE L, 1B EBORAEMILE £720) ANCOVA E7 /1

3) IR¥E, AR, IR WEBORAAEM % E T ANHECOVA £7 /L

YN T YA v &h, Eifi sz T v 7 SMMELERBR T, WIhoEEET LV EHER LT
b Y IR TIPNEED RO EENGOND Z ERHE SN TN D, BFFESNTEEET LD
TThHoTh, BFEDFEOHEE BOWHT EHIEDRRF SN D20, Y fEE 21TV, [FHEIXH

BT HZ LINTE D,
HEHRIZNRIZEI L C, ANHECOVA &7 /WIHM T o X 2L L OO EET X T T 4 75

VA MME (BRER T vy 735, BRI ASA T AaA 35 T,ANOVA £ 7 /L<° ANCOVA £ 7 /b

\ZHAT, ZhER o) EAMEFE S, ANHECOVA 5 /L& AR/ 8 Btk ik L L THELRE L

T3,

Ye et al. (2022) 1%, 28ELA LD T > & 2LIEGRER CORERI T > Z 2MED FC, T X HMEIZH

W72 Rl )iz 7 v Z 2MUICRIF LZg o 728 & & O 72 J8H 21T 9 model-assisted

25 (BOff) & THERELTWA.

o JBHIKFZ LI, WRREAINCEEBZ G TRFEETT AV ZEM LT, Rl e &
VTR B ST SEIRIR N R 2 HEE T 5 1A,

o JERIRTFZ &I, WEEBLZGOLIEETT AV AMA LT, RO F/N FHfiEE&EE2 HO T
B SRR R A HEE S D Tk

TS DOFFEIZ X HEE U7 R R O HEE B I XML BB 24 L, model-assisted 72 /714

THHEOETAEEEE F CHOIMNICZE THDL Z ENREINT NS, £z, HT & A

b, "NAT AL THAL L, Wei OTET A ROER T 0y 7702 MEZINA T, 2hb

DO EFE/MUBCHEAFEETH Y, WIND T o F MMETIEICB W THEIR IR B O H

KM R. 220, BT EIMEEET VEAHET 2720, BNOWBRE LD DI NGE I
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FHEE DO LZEVEDR B2 DN L FREMEDN & 5 RICHEENSLETH 5.

4343 ETILVREFE SN TV D 5A OEYEREIZOWT

FDA HA X2 ATIL, BTN 11D T o Z MMEHEGRER TIE, =T AN E SN TWD
ATH4 HEEREOHEHANTRE SN TS (FDA HA XA NLB.OESGEZMEH (4242
i) . 22 To4 BEHERRZE L IL, MIBEIRE T VICK L ClE O REA A L CHEE
EN D AR OIERERZOHE R L IET. B A L1O%E, ET VDBRBEAE SN TV &
LT, 204 BIEERZITEOEIIEERZE L R U 5 WITRSFHIC 2D Z R bh T
% (Freedman 2008b) .
159K OB BEOLZHENER %G £ RO EYRE T VTR LT, T VERE FTO4 AR
R ZEHE T R L FEBE O WA HERR 2 K 0 I KEH & 5 VM T/ N3 2 WIREMER D 5. T D
\Z%F L C, Lin (2013a) I Huber O RA v FHEEEZH oo X2 Ny OHEE k% &5
ZEL, UTORRERLTND.

o HEEREHV (RKEELEEOZAEMLL) OFTNVERNEEEXEBREORZEER %
BUETANOHERIND Y A v FoidERII—BHERETH D), oMLy
Bk 0 bWhTIc LY KE< 5.

o HMELEBORAMEMEGLETNANLBRIND YV RA v FoiieE &k, £
HEH Y BREELERORHEERRL) OFTNVNLERINDY 2 FA v F o5
EEEFELWVD, K0/hEL5.

FDA HA %> A MB.OESGEZAMEE (4.24281) TIE, BEERX—RAT7 A4 VIEBORZHLE
MEGLET MBI D r A P RIERERZEDOHEE 1L L LT, Ye et al. (2023) OWFZEN SIS
LTS, Ye et al. (2023) 1%, model assisted #EE & (3.9H1) 1Zxf L C, BT /VORRRFERARE S
BNFIET 258 Th, 70X MU FEIEAE T, ELWHINT 8B E 5 2 5 v /32 F 7R
R EHERAIREL TS, ZoftERT, MEEZPIMELZS 2T, fFEET L E LT
ANHECOVA Z 5 Z L IZHESNTE Y, LTFO200HEMMN LR S 5.

1. BERIDFER S B GHOICRT DIREWY, — BX) DERIESE(B) Z HWT, FEZ L
DARES A KT 5.

2. HEBEOEALSHITH: HEEOTIMEIZLVEAINLBMORHEEEEZHET S
7o, BROILE RIS BT 2T 5.

ZoLE, MESNTCe AR MM pHHEERITILLTO L D IZREND.

V = diag{n;1S?(B;)} + BTExB
Z T, mATEIR L, B DRIFRE Y BV OHEE R, BIZFEEOEIFRE R ML OHEE
mEYE L THRTATHITH 5.

—J5, kD m SRR MERERESE (72 & 21 Huber-White ) 1%, #2580 tpuiMb O QLEL & R
ELTELTY, HEEIGENIBIEISE T ThH 255 1T ITMNE I R IEM & 72 5 ATREMEDR & 5.
F 7o, BEHER I T T S R B, RESB0TT VORBRRFEICR L TARRZE
THDHZ ENRRFEN TS (Freedman 2008b; FDA 2021) . SR DJE A _ETIIREMZEOHEEIC
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BUIRZFFO 2 L1TZV. s E RO ZOFEEREHERII TRRO b ONRE SN

SEis = [nrtS2(80) + 5 152(8) + (e — BISx (B — )

FDA ARH A X A MB.OMFSGESSEE (4.24.280) TIL, BiHLE EERES I ONET L
RRFE O RIREME 2 ML A G T & & OREHERRZE DR 1L & LC, Bugni et al. (2018) OHFFEA
SIH STV %, Bugni et al. (2018) 1%, LA SH T & 2Mb, FRZERIT > X 2MEDO FTO
FRICRWT, (1) AR CRE, () BEEDRZHWZEYFIZEES < t#E  (t-Test With Strata
Fixed Effects) % bz « fEf L7z,

t-Test With Strata Fixed Effects (%, %8 Z L ICEEREZEA LIZBEFET MZESNTED,
BARBZIL, BUISNT=T U MU L AR L A8 OEER A HAER &+ 2B RRET v
ERETH. COFEICEY, BEOERZFEL, BNOXEREOREZHRTHZ LT, &
D EMERHEE N FIREE 72 5.

Bugnietal. (2018) 1%, 246 DOFENE T VERRE DB % 52T, FrICEERR A 2B RKGHm L
TERSFRINC 2D Z 2D D EHEANOR L., WA BE L EE 0w 5 2 Ak oL 7= |
T, W fENASR) - R - EUS R & BB ROZ B O =2 ot LTz
T2, ENENORDSTHIET DHEE R AR L, T AP E SN T T LA EAREL E
L < HilfHC & 5 JHHE S TR S L BT AR LTz, RSFERE L 2 00X, B OE &S
R m 0 OBUHC AL D o 5RO D.

7k, WHT 2EIHTFEL, BMT X2k, ST AL T A U, Wel DFET VA VK
VR 7 vy 7 7o 2 MEBRESNTEY, /MUETRGHNTH L. £, AT RAaAf
THA RO Wei OFaT VA NTEITHEN LI THLZMNEN D D, ZOMOFEMRSMEIC VT
IZ Bugni et al. (2018) Z& M7=/ & 720,

4.3.5 BRI E 7 )V T DS S VRN & b7 LIRIES R OFEH D Lhik
FDA 5 A %> A 1L.C. (4.2.4381) OIEMIEET LV TOSMATEIRFEII & St 7e LIBFEDR
DOFEHOTENIE, KENTUUTOEY LT D,
1) OFERRetEoHN (FEEE2EE)
2)  BELD B DIEFNE DG & U2 LOWTNOIREZN R Th 25 OGO M EE
PE (fESFEE3MEA)
3) SR EIRERNR OHEE TR SN D TIE, UM EIREDIROMEIIERIEET V&
MWL LEOEKRLATEER (FREFZ4HEE, 5ME, 6ff H)
4)  FFR LR RICHERLZRE LI FEEAWDL N TEDL L, W ODOFE
DN K ONFEEHNDEOREAR (EEEE7HEE ~)

IFAAREERFHEEIE DG, AR TER SN oSBT X IBFEIRN —ETH
ST & LTh, KT ETRHEIR & e LIRRRIR PN R 2 556038 5729, estimand & LT
DIEFNRENFUEAFE L EHER L OWTHOBRENRTHLPOHLENLETHL LWV I )
—2) OIUIARTH 5.
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WIZ, 3) & LTI IBENROHETEIC OV TRH SN TV D, TSN X 15750 5
AR UIRRGIR IV EEH L TV AR T L, MEEZZETILAICHY LGN TND
FEAERY 72 J571% (f3]: Cochran-Mantel-Haenszel 1£) 13510 S 1RIFEIRZHEE L TV D 2 & &2 50
L, ZIFANFRETH LI L 2B ERBH D EE R OND. ISR R OHEEIZIE
MIEET NV ERVLHEEOERKOEERIL, ZOTA X AR ERN— KN FHTH D,

RIZIZ, 4) & LTHRMEZR LIRRAIROILZEZBFTRICLD2HEIC OV TRBEINTEY, 20
2O DFEE T o F MELBERR O LR R THOTIXWEN RSB TV 5. 723, FDA
HA X AT, T LWFEMER SN, Z Ot E N RIARGAL, O BRK R
IZOWTHEAMM LHEMT O XETHD] EOFLHPH L0, £ 9 TRWGETY, HERMT

TR LIRS RO IE &R L H2HEEZ1T 9 56 (RRICHEHSEEN H F 0 220k T,
TR E OWBENAIR LR DG LRV,
F A3IIERIEE T L TORMAT ETRRN B L Soh:72 LR BB S it# 241261 5.

K 43 FREETILTOERBAGEEREIREEHL LUAERNRDEE

PN JR3C HAFER

4.2.4.3 | In general, treatment effects may differ across | —#%Z, 1R FIT LM TR 55
subgroups. However, with some parameters | 523 5. 7272 L, A v XHFHED/RT A —
such as odds ratios, even when all subgroup | % TIiL, T X CTOENEM DKL E DG
treatment effects are identical, this subgroup- | JEZNEN[E—TH LHGEICH, ZDOHE
specific conditional treatment effect can differ | [H5FA O ST S IEZIR & Kb LIAHK
from the unconditional treatment effect (ie., | 21 (FT72bH, HREMBRKIBE N HIE
the effect at the population level from moving | #2231k L 72356 OEM L~ L D) 1%
the target population from untreated to treated) | /2 23565035 2 (Gail et al. 1984) . Z D
(Gail et al. 1984). This is termed non- | BIGUIPFEARREM: & FEIZAL (Agresti2002)
collapsibility (Agresti 2002), which is distinct | 2Z#& & X2 D TH Y, 7 ¥ Ak %
from confounding and can occur despite | FEffi L 723G AOWRE AL WIGEITH
randomization and large sample sizes. An | A9 2% F[REMEDN & 5. Table 1IX{RARN 72 i
example of non-collapsibility of the odds ratio | IRFRERIZIWNT, F v XD HFEAEEMED
for a hypothetical clinical trial is illustrated in | 5% 7~ L T\ 5. (RABA 22t SR HIC 1T
Table 1 below. The unconditional odds ratio in | 55472 LA v Xti34.8TH D, Zilan
the hypothetical target population is 4.8, which | A A~ — & — 5t} O D K57 5 D
is lower than the conditional odds ratio of 8.0 in | e & 4 v XHEDROL V H/h &y, A~
each of the biomarker-positive and biomarker- | > N Bl E COR T — % ZFHLEE &9
negative subgroups. In trials with time-to-event | % /KR TIL, ~¥F— N b OFGREET
outcomes, the hazard ratio can also be non- | HBEFENH BH. A v X — RNk &
collapsible. Unlike the odds ratio or hazard ratio, | (£5&72 0, U A7 L U X 7 L fF& I 6EE
the risk difference and relative risk are | Th 5.
collapsible.

4.2.43 | As part of the prespecification of the estimand | BH.LrD % % estimand DHFHRFRED —EB & L
of interest, sponsors should specify whether the | C, JRERIKFEE 1ZMEHT TRI.LOXI SR ET S
treatment effect of interest in an analysis is a | VEEZIR D FMAT & THRMER LOWT L
conditional or unconditional treatment effect. | DIGFENRETH LN EWFLT H XX TH

%.
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N JR3C HAFER

4.2.4.3 | Cochran-Mantel-Haenszel methods (Mantel and | G54 Z 16 ROHEE DL O R TH
Haenszel 1959) are acceptable for the analysis | 2554, —fEFEME B O KRR T — % O
of clinical trial data with binary endpoints if | fi#4T|Z Cochran-Mantel-Haenszel £ (Mantel
there is interest in estimating a conditional | and Haenszel 1959) ZH W5 Z LN TE 5.
treatment effect, which is assumed to be | 7233, Z DA, WL DD KHEE FoIk:
constant across subgroups defined by a covariate | 28 & CEF S U724 M ) TR 1R
taking a discrete number of levels (e.g., the | JEZNRIL—E (21, Table 104~ Xtk
value 8.0 in Table 1). 8.0) LREIND.

4.2.4.3 | Fitting a nonlinear regression of the outcome on | [FIERIC (G4 E G R R OHEE 23 B0 D
treatment and baseline covariates similarly | IR TH BHE) , IBELPRN—XF A
attempts to estimate a conditional treatment | 35 & A A & L= 3B &2 TV
effect. Nonlinear models extend Cochran- | 5 Z &%, SUbEfTEBERZHETE L L D
Mantel-Haenszel —methods by allowing | & 925 2 & Th 5. EREETT /VITERD
adjustment for continuous covariates, such as | £ 9 728 O LA ECOFE AL FHE L 3
age. In nonlinear regression models (without | 5 Z & (Z & ¥, Cochran-Mantel-Haenszel 14 %
treatment by covariate interactions), the | JEIRL TW5. (AR ELLEEOLRHIEH
treatment effect is assumed to be approximately | D 72\N) FERIZENFE TV TlE, 1BHELHR
constant across subgroups defined by baseline | IZET /WIIEDTZ_N—RA T 4 L HEETE
covariates in the model and can provide more | & S A OEMM TIEEF—ETH B &K
individualized information than the | T S, (BENIE LTS LIBED
unconditional treatment effect if the | £ XV LEIMLINEREHEDL Z LN T
assumption holds (and not otherwise). 5 (RENELL RWEEIEE D Tl

W)

4.2.4.3 | Sponsors should discuss with the relevant | F=ZE 72 AT CEAFAT & IR EOHEEIZIE
review divisions specific proposals in a protocol | ##FZ[EF %2 H W D354, 1RBRIKEEE XI5
or statistical analysis plan containing nonlinear | 5% & 855 31340 & HARAT 518 512 24 R4 RAT
regression to estimate conditional treatment | O BRI & & 0% 4 OFA M & ik
effects for the primary analysis. When | XX Th 5. FERIFEFIC L FFAF X
estimating a conditional treatment effect | VG REZHEE T HEE, —MRITET L DR
through nonlinear regression, the model | ENFERIZIE LW &3, TT /L0
assumptions will generally not be exactly | K& S 4L TV CTIRIEZN R E 34 HIR TR
correct, and results can be difficult to interpret if | & < 272 2546, MROMIRNPEEE L 725
the model is misspecified and treatment effects | FIREMEDN & 5.
substantially differ across subgroups.

4.2.43 | Sponsors can perform covariate-adjusted | {RERIKFEE 1L T > & LLLLHEER O £ 8 70
estimation and inference for an unconditional | fi#HT CZeH:72 LIBHEZNE (# 21X, Table 1D
treatment effect (e.g., the odds ratio of 4.8 in | 4 > Xtt4.8) ITHERA I L HEE - HE
Table 1) in the primary analysis of data from a | | ZHW\TH L. 7 & AL LR O
randomized trial. The method used should | ARFEEHEE T E & S D H/NROKERY
provide valid inference under approximately the | i E & 1ZIZFEAEDRE O T T4 72 el %
same minimal statistical assumptions that would | 5% 5 HikZ A XX Th 5. IEMEE
be needed for unadjusted estimation in a | 7 /V&HWTIHEEEZFHE L -KME/R LA
randomized trial. With nonlinear models using a | JEZN R OHEE 217 5 ey, IRBRIKEEE 13
covariate-adjusted estimator for an | XM ORI OWTHI 2T —F A T
unconditional treatment effect, sponsors can | v 7 VE XA SCHR CIE Sk S 7o L %E
use an appropriate bootstrap method or standard | FREDFHENA HWTH K. Fffe Lig
error formulas justified in the statistical | JEZN R D ILE BFHIEIZHOWT, Fx RHE
literature for confidence interval construction. A | FJIZ Y 72 FIEN L TREI N TN D
variety of statistically reliable methods have | (Colantuoni and Rosenblum 2015) .
been proposed in the literature for covariate
adjustment with unconditional treatment
effects (Colantuoni and Rosenblum 2015).
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4.2.43

Covariate-adjusted estimators of unconditional
treatment  effects that are robust to
misspecification of regression models have been
proposed for randomized clinical trials with
binary outcomes (e.g., Steingrimsson et al.
2017), ordinal outcomes (e.g., Diaz et al. 2016),
count outcomes (e.g., Rosenblum and van der
Laan 2010), and time-to-event outcomes (e.g.,
Tangen and Koch 1999; Lu and Tsiatis 2008).

“fET D N (B 213, Steingrimsson et al.
2017) , BT w b A2 (B 21X, Diaz et al.
2016) , AU bT U NI A (B 2T,
Rosenblum and van der Laan 2010) , & OV
Ry MNEBETORM T 7 b A (Bl 20,
Tangen and Koch 1999; Lu and Tsiatis 2008)
AW T X MMethigi BRIz BT, [E]
JHE T L ORFFEIT R L TRIEED S 5 5%
7 UTRTESN R D IL 2 B e 5 o HE 8 Jn
BRINTND.,

4.2.43

As an example, the following are steps for one
reliable method for covariate adjustment for
unconditional treatment effects with binary
outcomes that produces a resulting estimator
(Steingrimsson et al. 2017; Freedman 2008)
termed the “standardized,” “plug-in,” or “g-
computation” estimator:

B 2L, LTFIE T O M 22T 5%
72 LIRS R O B i D 72D DE
TEDHEDO—2DFIETH Y, HEHE],
(75 74>, Xi% lg-computation] #E
BEEMEINDLIHEEEZ EKT D
(Steingrimsson et al. 2017; Freedman 2008) .

4.2.43

Inverse probability of treatment weighting is
another reliable method of covariate adjustment
for unconditional treatment effects in
randomized trials (Williamson et al. 2013).

BB E 2T DIEROWH TCEL DT T LS
%k (IPTWIE) b, T AMERERIC K
B &7 LIBT3 2 8 &
DIEETE 5FHEDO—>TH 5 (Williamson
etal. 2013) .

4.2.43

An analysis ignoring stratified randomization is
likely to overestimate standard errors and can be
unduly  conservative  when  performing
inferences for an unconditional treatment
effect.

J@RH T > 7 st a B IR LR ORI, IR TE
AR A RHEE D WTREMEDN B 0, S
LIGHRANR OHEE 21T 9 BRI YITPRSTHY)
(IR DATREMEDN B 5.

4.3.6

FDA WA 5> A3, BBREEHCCBRIIZEET %

PEREFL DI 230D D>, BRI O ZAH 5 7>

SEHNEBGFEL, TOESEZFR 44125

ELTWD, BAO—21L, T CHEERELITH) L TRIBAZENIE LD AT
HD. ek, BEREEAICET VE VT

EIHEZIT O GG, BT VRRREICH L TH

TEMDH L FEERAT 5 Z LRSS (FDA H A % v A MLC.OE&FEXS(HH; 4.3.48) .
b 9 — DDOERIL, MATERE CREEFE AT O MBI N T, RE R FTE T D BRI
EEFEEEET DHNENTHD. ZORIZOUVT, Van Lancker et al. (2024) 1%, FRKREBROT
WA BT oI B IC X DAL B OV AT PR O BB B I O R FE L I I AR R SE MRS
bHZLEHEmLTND., ZLT, ZORMEEEEZBE L LBEWREROFREFIELE LT, B
TOZOOT T —F 2B L TN5.
1. RSP T 7m—F
IE EFHEEDKE L ) RIZ 272N B 720 ERSFRIICRGE L, BRERZ R T 5. ZD5GA,
FRR A EFHREIC K 0 B E R L3S S i, st Emy 5.
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