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al, 2017; Latimer et al, 2018; W}&<, 2015). Odondi and McNamee(2010) 2]
Bolddde A5 HES B 93 v A4 RES o= =
o] HF2 E=Astlem, RPSFIMo]l Ay 2§ 7hedh ®lel SHolA 7H

2



T2 Z3E BT, Norden 5(2011)9 EojiFolAE A HE o] HAYZ
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2. PP(Per Protocol)

TH(ICH, 1988).
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3. 2159 AA(log-rank test)
Mantel(1966)2] =159 AAL 7F xstd = 79 9
Wolth, AlE (A 2+t

s
o Hael A QAo sbg 8] 2ol 1
B9 AAFFE h(0), hp® T W, AFART AL 8719 2
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Hy: hy(t) = hg(t) wvs. H,: notH,

Abero] otk A7k g (= )l el w3t grglel Aol ddojut =4
gz dstel AN F e YEALE sk e R A4
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W, ds g AR AR R SR g 1ol ghe e
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4. RPSTRM(Rank Preserving Structural Failure Time Model)

Robins¥} Tsiatis(1991)7} S #|<tslk RPSFIMS X & zgho] whAysh =

g2olM Am Ages BAst dA AEES FAS= SAH WEeld.
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RPSFTMe A A5 3

¢ wiAE 7Iwtoe 2 sy o FF FYU3k 2pol= X & o] “common treatment

ol wigde tdA7h Aldae] sz dgd 49, dA ASAzE

(09)2 vzt A8E e 7IZHrH ANdwe A5E 22 77HT™)
=

Ti — TiOff + Tion

| AR WA A

S5 AA ASAH09)S AlETe] Am a7t 23Tk, o] AT A
o] AEE A FUSS 7P WAk dA AEA L counter factual
survival time)S tZEw o] X &E Wwe 7IZHTHH AFEe] AuE T
ZIZHTM) o] e m Ao 4 vk, webA AR A A A AE=AE o
I} 2o Ao mHst.
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AN (A HERF(B)Y A mASE dA oF 70: A8 A3 g, 1: A5 A3}
Yol w2 HhApA A AA AEAIS g7 2o},

Upi = eXP(ll’o)Tion

TP + exp(Po) TN if Z=1
UBi = off .
T} if Z=0

714 exp (Po)= 7F 29l (acceleration factor)o]l™, Yo Al
A5 B7F "oh Yt 18T 22 A Aldate] A87F gzt A=

g 237 Ud2S 9t Y,  “common treatment effect” & 7}FA S,

grid searching #AS Ea FA b, woF T oA g 9x] ks
S 7HASGE, 529wl e ) wEt Alga ) gx2ate] JAA AEES

FAsHA "o, wEpA A RlelA ¢ & AAste] oo WA A
AWEANIHU) S 78 5 29 38 239 7P 2 P-value 4= A 41
AO2 M8t yo& FAT. whef ¢t S5 A exp (@) © 1R A
oA B WA A A AEAIZU)S BS5E DA AEZAZH0S) B Fof
S "5, A 71EY FEEE AR A8l re—censoring ¥
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A AEEES FA7] Ak HeRE A3ES 45 v dth(White IR et
al., 1999, Robins JM, 1991). 3}A|%F ‘common treatment effect’ 7}7g°] A
A= A9 axmpzdl ol 7 digk HA o] oAfHuyE ddo] 3l

(Latimer NR et al., 2014).
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1% g $= 1/C+hy)7t

mebd 9 s h@Ehar 2o, Al

]

7

)

—
file)

"7} e,

RPSFIM2 & 23 =71 A

A

ol

2ol

-
il

=
;on_

w2 C'x1/C+h(y) &2 YEE & JATH(H 2).

c =

N\

=

p—

<

— O

(&)

N

=

—

<=

— O

(&)
Ve
<
N
3y
R
<

h(y)

&7 (Y)

PN
T

TR

2 99

12 2. RPSFIMo Al A zke] )

—cs

w}e} 4] RPSFTHS '

14



2 7tz ®r}, 2822 RPSFINT 21359 AA S P-value:= ZANSHA a1,
RPSFIN-S A& Asto] we AAH £ gt vA g3rt S84 LA

AEAZFO] A2 tHE k(shape parameter)® 3= 9F
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1. BoAdg AA

1.1. =EJ4dY 57

RolddS ol gQletaat o= WE2 vy 2.
AR, “common treatment effect” 7S W53 o, iR oA AT o=
o] Ax Hehgol| W& 2259 A4 Y RPSFING] AR E Wstsks gelgitt.
=4, “common treatment effect” 7F4& WE5elA] & w, dlZaolA] AlE
To 29 X7 MEEo] wE RPSFIMS] A4 e Wslegks Qs
AA, mixture modeldlA WERTANA AlFFoZol Xz Mg wWE
RPSFTM®] e Wstaks selgitt.
DA, 2ol Aoz Ag Aegd s 15 275 el
OAA, RPSFINS o] &3t Advo® X5 Agtd tixato A A A
AEAE FA48k] A8 dekgdd wE moaee] A4 HAY WstgES
gl gt

RS

1.2. A=59 AA

BojAgs Hdgstr] fa AgET(A)F dEzT Bl 101 729 uigE
MERy A4uE AN, Aw ABe gardd AdTozs Adw
7bFedk Ao = Aoetglth. AEAIZE @9l Y (month) on A E Y] 2F
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HE ez AAsth. g CE Tl ST AEFE] 5097 =
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Tgo = A 150%7} &= Al o] 12702 o] &= oA A
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A w ZZF 28.9%, 31.3%2] HAY £4S BT, A5 H3o] wAge u}
2t HAE &Aool HAEIR o X5 H3lo] FrEeE HAH &Aool FUt
b= daks ElTh
“common treatment effect” 78S WS u] dxToAM A|dTto 2
A& Agkgol| w2 RPSFING] #HAH WIS g2l th(E 2). RPSFINS] #
oo 2o A4 AREY 2 Aolsk Gtk Am Agte] Yol
s w v A5 HEEo] 40%%0 A, k7F 1, 2 4w Z}7; 29.1%, 31.3%
o] AAHe &4S Btk =, RPSFIMel A A5 Azt & AAY &48
HAS = a¥+= HolA &k},
X 2. A5REE wE 259 HAdY RPSFIMe]  AAH(IHEER]
HhH oz MAS =% dAuk 28 common treatment effect)
Weibull distribution(K™=1) Weibull distribution(X*=2)
Switching rate log-rank test RPSFTM log-rank test RPSFTM
0 79.6 79.6 79.1 79.1
5 76.9 76.9 76.6 76.4
10 74.5 74.5 72.8 72.8
15 70.5 70.3 70.7 70.7
20 68.3 68.3 65.9 65.9
25 62.2 62.2 64.0 64.0
30 59.7 59.7 58.1 58.1
35 52.6 52.6 54.5 54.3
40 50.7 50.5 47.8 47.8

x. Shape parameter of weibull distribution

dzelA Adaord Aw ey
W o ejl w2 RPSFTMC] &}
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treatment effect” 7Fd-& W= sHA| &+ 45, 7MEE& w5ehe 45 diy
A7 AgEe] wep FAgHdd 2 WstE Bvk. B=E k7t 290 B9, k7 1
¢l B9 div Am ASEe wel A 2 WsE Bdv. s Hdgo]
dojupx] kS Wl uiv] X & A3kEo] 40%91 A9, common treatment
effect®} non-common treatment effect®] HAHH EHo| k7 19 w zHz}
29.1%, 33.1% &= 4% whEo] 2pol7h URATE. k7F 29 W= ZH7) 31.3%, 42.3%
o2 11% "2 #ol7F AJTE. =, RPSFIMol A “common treatment effect”
e WEeA Fe Ay, 05T o v A8 ASe] wE HAY EHo
%]

S k7F 120 A9 o] X8 Ask] w2 AAE

A

k. w3k k7F 291

&4do] ¥ .

¥ 3. X5 AL, common treatment effect ©Fo] wE  RPSFIMS]
AHAH (Lol W o g AR T du z7)
Weibull distribution(K*=1) Weibull distribution(K*=2)
Common Non-common Common Non—common
Switching rate treatment treatment treatment treatment
effect effect effect effect
79.6 79.6 79.1 79.1
76.9 78.7 76.4 74.8
10 74.5 74.6 72.8 71.0
15 70.3 69.7 70.7 65.2
20 68.3 66.4 65.9 59.4
25 62.2 61.9 64.0 52.2
30 59.7 57.0 58.1 47.2
35 52.6 51.9 54.3 40.5
40 50.5 46.5 47.8 36.8

*. Shape parameter of weibull distribution
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“common treatment effect” 7F8& WhSalhe= ROl A oA o

AA AEAIRY] FdHS FRASATHGE 4, F 5). k7F 10 B, AlET

AA ABEAIE S 24 o Ao xS 18 o ZASHATHEE

4). el A Azt Ay o Fo wet 7 aFo R o] HA AEA
1

7 Aw wAd 1

o

1:

2pol 2 BTl X8 Hgho] 40%9) 75,

¥ 4. A48 AZEo| wE AA ASAIZH(EWEQ WHo R AT T
At 22, weibull shape parameter=1)
Median survival time(Q1l, Q3)

Switching Control
Treatment " : : -
rate ALL Switching Non-switching
0 24.3(10.2, 44.7) 18.3(7.6, 36.6) - 18.3(7.6, 36.6)
5 24.4(10.7, 44.9) 17.7(8.2, 35.3) 41.8(28.4, 44.1) 17.3(7.8, 33.6)
10 23.9(10.0, 44.8) 18.3(7.6, 36.6) 37.7(24.4, 44.4) 16.7(6.9, 33.8)
15 23.9(10.0, 44.8) 18.3(7.6, 36.9) 38.4(24.5, 45.7) 15.9(6.6, 32.3)
20 24.0(10.0, 45.0) 18.5(7.6, 37.5) 38.7(23.9, 45.8) 15.2(6.3, 31.1)
25 24.0(10.0, 44.7) 18.6(7.6, 37.9) 38.8(23.3, 46.4) 14.3(5.8, 29.5)
30 24.1(10.2, 44.6) 18.7(7.6, 38.7) 38.7(22.7, 46.6) 13.5(5.5, 27.6)
35 24.0(10.0, 44.3) 18.8(7.6, 39.1) 38.2(22.4, 46.7) 12.5(5.1, 25.9)
40 23.9(10.0, 44.8) 19.1(7.7, 40.0) 38.0(21.9, 47.0) 11.5(4.7, 24.0)
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I 5. AR AEEY wE AA ASAIZH(EREEQD woe s A Tk
At 25, weibull shape parameter=2)
Survival median time(Q1, Q3)

Switching Treatment Control

rate ALL Switching Non-switching
0 24.1(15.4, 33.8) 18.2(11.8, 25.6) - 18.2(11.8, 25.6)
5 24.0(15.6, 33.5) 18.1(11.8, 25.5) 29.8(24.1, 33.7) 17.7(11.3, 24.9)
10 24.1(15.6, 33.6) 18.2(11.9, 25.6) 29.6(23.1, 35.3) 17.2(11.1, 24.2)
15 24.1(15.6, 33.7) 18.3(11.8, 25.9) 30.2(23.0, 36.7) 16.7(10.7, 23.6)
20 23.9(15.8, 33.6) 18.3(11.9, 26.0) 29.4(22.5, 36.4) 16.2(10.5, 22.8)
25 24.1(15.7, 33.8) 18.4(11.9, 26.3) 29.3(22.1, 36.6) 15.6(10.2, 22.1)
30 24.1(15.7, 33.6) 18.5(11.9, 26.6) 28.8(21.7, 36.0) 15.0(9.7, 21.2)
35 24.0(15.8, 33.6) 18.7(12.0, 26.9) 28.3(21.3, 35.1) 14.5(9.5, 20.6)
40 24.1(15.9, 33.7) 18.7(12.0, 27.0) 27.9(21.1, 35.9) 14.0(9.1, 19.7)

mixture model& ©o]-&3dfe] AT AbG A3t FsA 2w dgko]
29 sk ArgelM =awgl A4 RPSFINS] A HE A1 Aol
CHGE 6, #7). gtolE BEAA k7F 1, 2 A AF EF Am dEEe] FF
= Aol fraspilon, 2wl A} RPSFING] HgHe A

= BT 6)

28



% 6. AEaASEd E 25y AA-AT RPSFIMC] A A= (mixture model S

o] 83 =% Ayt AE, common treatment effect)

Weibull distribution(K™=1) Weibull distribution(K=2)

Switching rate log-rank test RPSFTM log-rank test RPSFTM
0 80.8 80.8 79.8 79.8
5 76.7 76.6 80.2 79.9
10 77.1 77.0 77.6 77.6
15 76.6 76.6 75.3 75.2
20 75.7 75.6 73.6 73.5
25 74.0 73.7 73.7 73.5
30 71.0 71.0 70.8 70.6
35 70.4 70.3 70.6 70.3
40 68.3 68.3 68.4 67.9

*. Shape parameter of weibull distribution

mixture model A& 2] thRTolMd AlFFo e A7 A-EI  “common
treatment effect” 7} ®wr= o Fo w& RPSFIMS] A4 WstE F2lskad
TH(3E 7). “common treatment effect” 7Fg& W 31X &¥e 495, 7S
THESHE A9 b X5 AEEdd wel AAEd 2 WsE
7F 10 A, k7F 291 - W] A m ARkEel wel 3

Atk AR Hdgho] dojubA] @gkE Wl tin] A& dekEo] 40%91 A

—

o
A
o,

common treatment effect®} non-common treatment effect E

7F 19w Zh7b 12.5%, 73.4 % ©= 60.9 % vl Aolzk ATk, k7t 2
w= ZhzE 11.9 %, 47.6 % 2 35.7 % w9 o]z} ik, =, RPSFIMe]
A1 “common treatment effect” 7F4& WEsHA] %= 74

o
A7 Aghel] whE AAY EHol ¢ Zuk. T k7 191 A5, k7F 291 B
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¥ 7. (8H48E, common treatment effect oJFo] wWE RPSFTMY]

AA Y (mixture model S ©o] &3 T& At A7)

Weibull distribution(K™=1) Weibull distribution(K=2)

Common Non—common Common Non—common

Switching rate treatment treatment treatment treatment
effect effect effect effect
80.8 78.7 79.8 80.1
5 76.6 69.4 79.9 73.0
10 77.0 54.7 77.6 70.6
15 76.6 42.2 75.2 65.2
20 75.6 31.2 73.5 55.3
25 73.7 20.1 73.5 51.3
30 71.0 13.8 70.6 44.1
35 70.3 7.9 70.3 37.7
40 68.3 5.3 67.9 32.5

*. Shape parameter of weibull distribution

Yol AEore] A Agael B 1% LRVEE SAsgn

(% 8, 3 9). “common treatment effect” 7}4 WS o Fo} A:glo] 2ol
B XA k7 1, 2 91 AS BT 1F LF77F 5%l AT, &=, AR
HAslo] 2 1% 279 W3le gldtt.
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common treatment effect)

1% 7%

|
S

Ql

Weibull distribution(K*=1)

Weibull distribution(K*=2)

Switching rate log-rank test RPSFTM log-rank test RPSFTM
0 5.1 5.1 5.2 5.2
5 4.6 4.6 6.1 6.0
10 4.6 4.6 4.7 4.7
15 5.8 5.8 3.8 3.7
20 4.1 4.0 5.6 5.6
25 4.4 4.4 5.8 5.8
30 5.3 5.3 6.0 5.9
35 4.8 4.8 5.2 5.1
40 4.2 4.2 4.2 4.2

x: Shape parameter of weibull distribution

¥ 9. X543, common treatment effect oJF-o] wWE RPSFIMS 1F
LF(LNA W ow A% T dd #7)

1F 25 (%)

Weibull distribution(X*=1)

Weibull distribution(X*=2)

Common Non-common Common Non-common
Switching rate treatment treatment treatment treatment
effect effect effect effect

5.1 5.2 5.2 5.3
4.6 5.0 6.0 6.1
10 4.6 5.6 4.7 5.4
15 5.8 5.7 3.7 4.7
20 4.0 5.2 5.6 6.2
25 4.4 4.3 5.8 5.2
30 5.3 5.2 5.9 5.2
35 4.8 4.5 5.1 4.1
40 4.2 6.1 4.2 5.9

x Shape parameter of weibull distribution
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RPSFIMS- o] &3l Ao Xa [y dx2ate] vhAbE A dA A&

dubA el HhHo g AAT “common treatment effect” 7}H S W3

AAmo A AFE HFo] dojubx] kS w tin] X &5 H3Eo] 40%Q1 -5,
k7F 1, 2 9 o) ZFzF 8.4%, 8.1%9 AAY &AL ®HATHE 10). #FE A

2359 AAANME 22 28.9%, 31.3%2) AAY £4S5 HIAH(E
2). #EE AEAoR T4 s wf oy AP A WA AEAEE 74
stel 29 AALS e W, k7 1, 2 A u 27 20.5%, 23.2%9] AAH

Aol ZjolE BT, “common treatment effect” 7}8S WHEdlA] %= A
oA Az Aol dojubA] ks w o] A8 HEHEo] 4099 B, k
7F 1, 29w Z+ZF 8.9%, 17.4%2] AAH £4& BATHE 10).

mixture model S ©]&3}le AAS “common treatment effect” 7F4S =
Fote AmelA Az dEo] dojubA] ks W v X5 HgkEo] 40%2]
AL k7 1, 2 4 wf B AHAHo] 80%e ZAFSFATH(E 11). “common
treatment effect” 7F4& WhHalA] &F= ARolA A= dFko] dojuA] &
ok& W T Agkgol 40%%1 B9, k7F 1, 2 W 77 61.8%, 26.7%

A5
o A4 E4E& BEATGE 1D).
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g5 common treatment effect oo WE Z 149 #HA

.
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]

1o

AAH(QNH WHor AT FE A9 Am, Az A
]
4

Weibull distribution(K*=1) Weibull distribution(K*=2)

Common Non—common Common Non—common

Switching rate treatment treatment treatment treatment
effect effect effect effect
79.6 79.6 79.1 79.1
78.5 78.9 78.2 78.5
10 78.6 78.6 76.9 76.2
15 77.3 77.6 78.5 72.7
20 77.6 77.7 78.2 70.3
25 76.7 76.0 75.6 68.5
30 74.7 73.5 75.6 65.9
35 73.3 74.8 71.7 64.7
40 71.2 70.7 71.0 61.7

x: Shape parameter of weibull distribution
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11. (12438, common treatment effect oo WE Z 149 FHAAY

N

A48 (mixture modelS o] €3 FT= HY A5, A7 HAF A

WAL A AE AR RS

Weibull distribution(K*=1) Weibull distribution(K*=2)

Common Non—common Common Non—common

Switching rate treatment treatment treatment treatment
effect effect effect effect
80.8 78.7 79.8 80.1
79.7 73.2 81.1 77.2
10 80.0 61.5 79.5 75.4
15 78.1 53.9 79.8 71.7
20 80.2 42.9 79.3 66.6
25 79.0 33.0 79.5 63.2
30 80.6 22.5 78.9 62.6
35 82.7 18.1 78.4 57.3
40 82.7 16.9 80.0 53.4

x: Shape parameter of weibull distribution
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o AFdAE BAFS S3 AR AFEd uE 2aee] 7A4T
RPSFIM®] A= ®WstE wlwskgith. @3k RPSFIMS] SHAIFS] “common
treatment effect” 7F4 9] Q<= o =]

Ao RPSFINE o83t Alfwro= Az Adhe dxare] WA 74

WEAZS AT 259 AAe

L
sy
ol
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o
)
0,
ol
ol
347
o

et AR oA RPSFINS 21509 Ao HA4=y
T A%Ee] TS AAY &40
treatment effect” 7}4& WhHslal X85 AgkEo] 40%21 45, 219 A
4L k71, 2 A W Zh7E 28.9%, 31.3%9] Ao £4S BTl RPSFTMe
AMe A2F 29.1%, 31.3%°] HAH 45 Bk, =, RPSFINOIA A& A
ol wE HAY £4& HASE avve HolX @9drh. RPSFTMelA
“common treatment effect” 7}AS WHE3eHA] &+ A9, WS of Oiv] A
o ok k7 1, 2 A W A7) 4%, 119% W
AE 24 Aol7t UAATE. mixture models o]-&ste] APE T Adt
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2
ok
=
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o
i)
>4
>,
o,

a
Y= HolX ko™ “common treatment effect” 7FAS WEIA] E+= A
$7F g o giv] X5 Jd3d wE gAY Ede]l ¢ Zoh. “common
treatment effect” 7F4 W= o o) whet k7t 1, 2 4 o) 22 60.9%, 35.7%

e AAY &40 o) rt AT, “common treatment effect” 7FHE WS
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HoAge] oAy Az, XE de wE A4y & v BE 4
Ho Al RPSFINS 74" BA &3E Holx &ttt o|&  “ common
treatment effect” 7F8<& ¥ & A5, =9 A4 RPSFIM AA 9
ol Fdg 9u 7t H7] wifolth, EoAdo A “common treatment effect”
S W A 9E ASol® RPSFINS A4 By ans Holx &gk
Tk, “common treatment effect” 7F4-& WrEolal A AIZEH Aglo] A&
Agko] BAS A5 o] B9, RPSFINS o] &3t Aldw o= A5 ddkd gix
o] WAL A HA AEARS FASt 2aee] AAS Igsid A4

S >~
E-%tﬂ_ )\)\ )J\Tq—

“common treatment effect” 7FHS Whelx| v 2w A A, AlET
I P EZa+S U3 k(shape parameter)® dF= ¢folE EIE oA PAgonr
2 3T vle= Ao s wote
ojujol Al “common treatment effect” 7}
effect” 7F4S €93 futels 495 229 A4 RPSFIM #2149 AA
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Background and Purpose: When a treatment switch occurs in a randomized
anticancer drug clinical trial, problems arise in estimating overall
survival time(0S). Statistical methods have been developed to correct for
treatment switching. As a result of comparing treatment switching
correction methods in many previous studies, the RPSFIM method showed a
relatively small bias. The FDA recommends RPSFTM as a treatment switching
correction method. The RPSFIM is a model first proposed by Robins and
Tsiatis(1991), and its main feature is to estimate the gains and losses
in survival time due to switched treatment using an acceleration factor.
However, according to previous studies, it is explained that the p-value
between the RPSFIM and ITT analysis is the same. In other words, it means
that RPSFTM does not recover the loss of power due to treatment switching.
However, there was no clear formula to support this, and there were cases

in which the statistical significance of the RPSFIM and the ITT analysis
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was not the same in real data. Therefore, it is not clear that the P-
values of RPSFIM and ITT analysis are always the same in real data.
Therefore, in this paper, through a simulation, we try to confirm the
correction power of the RPSFIM for the loss of power of the treatment
switch data. In addition, we wanted to compare the power change of the
log-rank test and the RPSFIM according to the treatment switching rate.
Also, we want to compare the power according to whether or not the “common
treatment effect” assumption, which is the limit of the RPSFIM, is
satisfied. In addition, by estimating the counterfactual survival time of
the control group who switched treatment to the test group using RPSFTM,
we tried to confirm the change in power of the log-rank test according to

the treatment switching rate.

Contents and Methods: The simulation was a 1:1 randomized study, and
treatment switching was defined as only switching from the control group
to the test group. The recruitment period was 1 year, the follow-up period
was 3 years, and the median of the test group and control group were
defined as 24 and 18, respectively. The parameters for survival time
follow the weibull distribution, and the case where the shape parameter
was 1 or 2 was considered. Simulation data were generated by a general
method and a data generation method using a mixture model. The power
changes of the log-rank test and the RPSFIM were compared according to
treatment switching rates(0%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%). In
addition, the power of RPSFIM was compared according to the satisfaction

of the “common treatment effect” assumption. In addition, by estimating
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the counterfactual survival time of the control group who switched
treatment to the test group using RPSFTM, the change in power of the log-

rank test according to the treatment switching rate was confirmed.

Results: When both the data generated by the general method and the data
using the mixture model satisfy the “common treatment effect” assumption
in the RPSFTM, the power according to the treatment switching rate showed
a value close to that of the log-rank test. In the log-rank test of the
data generated by the general method, when the treatment switching rate
was 40% and k was 1 and 2, the power loss was 28.9% and 31.3%,
respectively, and the RPSFIM showed a power loss of 29.1% and 31.3%,
respectively. There was no effect of correcting power loss due to
treatment switching in the RPSFIM. In the case where the “common
treatment effect” assumption was not satisfied in the RPSFIM, the power
loss due to treatment switching was larger than when it was satisfied.
When k was 1 and 2, there was a difference in power loss by 4% and 11%,
respectively. Even in the data using the mixture model, the power of the
RPSFIM and the log-rank test showed approximate values. Also, when the
“common treatment effect” assumption was not satisfied in the RPSFTM,
the loss of power due to treatment switching was greater compared to when
1t was satisfied. The power of the log-rank test was confirmed by
estimating the counterfactual survival time of the control group that was
switched to the test group using the RSSFTM. As a result, the power was

close to 80% in all cases regardless of the treatment switching rate in
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the data where the “common treatment effect” assumption was satisfied

and treatment switching occurred regardless of the time of death.

Conclusion: Regarding power loss due to treatment switching, there was no
power correction effect of RSSFIM in all results. This is because the
process of the log-rank test and the RPSFIM test have the same meaning
when the “common treatment effect” assumption is satisfied. In the case
of data that satisfy the “common treatment effect” assumption and
treatment switching occurred regardless of the time of death, the log-
rank test is performed by estimating the counterfactual survival time of
the control group who switched treatment to the test group using RPSFTM

power could be preserved.

Key words: treatment switching, RPSFIM, log-rank test, randomization, survival
analysis
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