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A dFANEATEAARE 7] Y= FATATE EAANFE T FulSA
HRY 2AFAEH L A7 &, 4 B8 Ay Bad o=2r7A] FAHLE #
dajor P}t JtAEIIEHR BT FFEATE AN TATAEC] HdhEokelA
o) gojv} #a, AAFEe] o]Fojxe ATl dF BEE o7t BaFA €. o
EEIAME QAN A= ANEAA el FASAT A sof & AGEe]
el =olsksde

1. A&

Yo A AlYEE JAANES QR BASAE =] AL At AT AE
o= HAxo FAAAE ZHA 1 YL EP tate ostdTeo] Autel W AFAHE 2T o
olel3d AL AR3 9P Aojgtn ¢ Uk AdFAFAEL] FFErt dFgAFAM FA
gtap7} Wojg BEE ojn] dojzl g F ]v'i'— Ao ZeEE oz dx e dAHort 19
U oAge we oaddradE A7) dalde SAEA AdGAEAT FejdACd AT A
A8 2 A7 &8 BN EE A% B I’°ﬂ ol27|7tA FAH o F|os|of T o
Hopsl EAEoro 97t oy & olfF Iy FTAGAE] oTE ]Eﬂ/ﬂ/] foju} #HEHE
B £ 8to] JAA]Fo] o] F oA Azt Ik &H }% ola| 7} ¥-F3}7] wiifol A&s oA AE T
Ao AHoel o 7tHE 919-"/]3} A+ E o},

o] mEo|HE YAAFANA A5 = AuEA] dE FATAI Ao T AFES At
Hog Amslm ofgwl EAA Amtdo] 2AGS AT AAE AAdste T2 dHA
thate] =9siRAc. A 2 HoAE ostdFe FIF YAANEATY oA F AIAH
(experimental design)el % EA2 WY& d9stan, A 3 Hoe d4AEA T & #
3 AutAHQ YT ZREANA nHEFE HE AStHT A 4 HeXe AT EUa
4 3 =Ee AT wut oln] A& i =Fo EAH HE A FR AFRE

= ;’\:
oatmgolaie B4ago] B3o] = sqch

294N 9AT AdE 4
21 A7) %3

o)gtB oo o] A= 1 AAME wEt ZA #Z9 T (observational study)$t HFAF

1) (136-701) M&A AEF A4F 5-1, Lejtista FA %}

~229-



230 vl e}, o)A Y

(experimental study)2 7% 4+ 9

#EATE AT A BE4E o) #Rsle BAstE Aoz Ald-gz AT
(case—control study), ZZE <A 7-(cohort study), &3 T (cross-sectional study)Eo] glth. Ala
-tE dTE ZANZAES Ao wet Adad HERFoE TR T 7 ddd thal 3A
5A48UE 23n A=A AR5 ARSI BAste whdolnt o), Hot@xiel v (JE) = ot
s ] 15 FAFH AAJEAE A T H Lo Ao s 2o
olEolie Wolth. of WY AFAHAN HAZ & A= SolnR Tk (A
% retrospective study)©l™, &A@ Woly A#r|7to] 71 AFer] FEHoT » & 9}
oj¢t= de AIJE AT AFHFgo] dog AYHE HATFATF(RIEFFR prospective study) R
Ao E 5o BEFAA JDH FAx IS 747 2083 FH8 259 HYBAARE 24}
gt Wgoltt. o] AFHEE AAAAE FE31E d YolA BEATFE JHF o] 4AHQ W ol
71 SAIRE AIZEE v 89 ARV AW 04‘7‘1}3]7} ol¥uE dHol Ao ALF(1986)e ZE
AT AIFHES AN v Aok o] T AFAEAN AAHS 2
T o= B AHAAM ddxsE }—/\}(survey)o}c’i 22 AgE EXsE=
HHoz GAdl A7t 2ye Aol doey Ado wat s wE AT AQo= 9
H Z23E B9 gz F 9k

olf ATHHEFT o= A& ol& vt wet A s Be 9d¥s mA £} o) ot
9 <E 1>& n¥AH HAE AAZE Yolry] Ydle] nHLBAS v YR 100084
< FAZAG ZZEZXALY o o]t (cf. Dawson-Saunders and Trapp,1994). =&
S 4o v¥E&L 300 1000E AT/ AA Bo] BAYsE o] =2 <13 Algu]gnts B
o

m

r

™ 250 2002 1ol 317‘35194 fdo] doE AE & F vk 2t woF e ol

10d-F Al AF2 At Atdl-dix 78 o]0 sz 2890 < 1>9A
HEFOZ AR AgEEe AsE #EE -’F A " o] W 2 =vj(odd-ratio)E
(50x900)/(80x700)=0.8022 L3l <ol HAFILAE AAstes E77F Ao FEP HAE
of WeAAA €dnt. oA Aruiel MAeo] w& HAe(bias)ol™ o12e] B HoEd g =
o7F Aot 53] Sackett(1979)2 At AES HEE o 2T £ Qe 35F9 HE
A skt

BE5ATE A7AANA 71€HAdescriptive) FHNA F8&3 HARE F = U dFdY AT
A ol A7 AFARFE YFAFAAN AHEE Mo dig ARE dS Fx Jduh aeiy
gate] dAol] wE Byt BT 247 A7) Wi o] #E AT Ayuion ojd FHZHQ
224 Wee dee @A7F At Green and Byar(1984)= A A7 & vwslr] 9t B24
TE AEE o R F A FAFE =97 6 ok

<E 1> ZIZE dTF9 4

IZEAT AR Hd HERHE R | HEFAY
=2 i LI AL A
LE gL 50 700 250
H(JE) 2 8 o} &2} 80 900 20




Agdd+E gegdTod dojA FZ2ATRYG Yty oz AlgEE vbgoz iz o
g A ddAE(clinical trials)olgtn® Fth AFFAFAME dFUHNA EAZ A
(treatment)& ¢ & 10 W FIE AFFoZHN Ao wg7re] ARHAE FYstax I
o A7)AE REEA Ao diie] e APTd vustry] 93 ol ZF(control group)e] =838}
A #Ho}h EH T WY AR ZT (historical control)# #& 3} o] =7 (randomized control)9] F
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2 DetEe Howdolgtn & 4 Qv dE2ES AAHINE EA #AstY B2 =97 o %
o} (cf. 22-8-9,1977, &3, 1992) gE3tdyo] disir s 234do A M E AdEslr) 2 ok

o] g3} o] AFAAE FYEE EFRStY Bekov ol wetsE oot & EF{IF AT
3tA] @S F7F Atk AE Fo] & As5AY A Fujol diF WEES dolry] A% A 2
(Phase II) A@olA AFA= AFE AEsH7)d A AT Eoletn AAHE e vz A3
T3 ol vuE A Hu} ol g Ao WL HAY AP A FHHo AHI
Ro 2 AN FAUZRTLE FEFY 5 ot HAYETY T340 Ao I3 H$=
ofut}, o] o g WA FAl AAEJ oY SFES o] oF Ao ¥FE A ¥ HH
7F Ak, olw) AlEH dEZFE FAIH ¥ EE3 dlZEF(concurrent nonradomized controls)©| 21
= sled o] dA #ESATY AFATFTY o= F HFE FLEAVE oY oh ¥ F(1992)=

gEste 7 MBESFATY oA st HEE vk Sl

22 FAFETe @A

R GAE A 4DA2 BEFSte @A e A3 Fa4dNWEE #Esty 1 AHE
A sHA % . 74 GAIL A 1 Z(Phase D& AES o2 =40y RARF] FR31
Ay g FHEE Aotk o] GANA AL ARE o8I Foke HUHEL&FH

l

(maximum tolerated dose;MTD)# F 273 Tt Go] MYxD OJFAAR o]gh g X9 o
2o ZAED A 1 A Ao e 534 TAMNA SAle] gl AIHE fFFFAA 3
Heol AR Sdste Aol R¥FHoIth AqU|A Ko we Aol LA oW &£3FS J
GA =AM ThA] 3] diE] AFsrd 54 dAE "R o3 HAHS HEFo|Fs BA

—
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o] UAHY Ho BE IA(RE 6%H)E Yo
(MTD:maximum tolerance dose)ol &<l€ w7z &
1984).

Al 2 % (Phase IS 5A A% 825 ez d4H FHS A& BZEA
AME TR KREH)] BHot ZE3 njuAdgdoez oy w3k sHA7 Qe
do. o] dAldAE B2 A AFA A AEE vy or A F(HEH)Y
HEEA9 A7 He 71 JE Mg o gAdAE dutzles angle ko] 77t
He AA 2 F 7)o 2747 gle 4E AYss AR 1F LF)EY o XHAEQ 972 2
FEHEH 1 ofE EHU gle 48 AHISE B A 3 Y AAAHA ¥vAITE S
A 7137 QAR W 714 e T Al AFEE A @7 " E o) th(cf. Schoenfeld, 1980). ©] &
g ol E MEL AEAV 7€ AsARY ¢ anHoz Jehd H$o A 3 A0 ogF
SE(1-B)E HEE IA(AAN 9% Al XEA7 A7t Dojxle Aoz YRS goe
e GE(-a, dAY BR)ZA o5& 71Zees HE AVE AR

A 24 AdA EEY A7E AAse M AT 48 o B2 g oy AgAvt
1% o149 NEEE Hol¥ A 3 ALE o|gdF AV} v A= FHdHTL A} o)FE X
E ol &3l Al 2 F 277 A4 5% A+ 10%9 Aol thef e E o £ WE FE
3718 A4g Aol <E 2> At} (cf. Gehan, 1961). L ET A 2 F 2 HE IAA AITFE
S7He B2 7 golede RS € F 9\1‘4 gheF MHSES 30% 2 Asktid A 2 % 2
FE 0% 2 & 9 999 #AAE ez AFEA ot olu 938F o dHolglx WSS Ho)
o 88l 30%<% Aoz R} o33k 74134% A1 F LHFN AT FES =7 ﬂr/}. o]
sl A 2 A4 AE BEFHo] vx] Hae FERoZ g} wl$ gl ARANE g3t
A

2 A¥dY. ojd WAooz HUYINEH
o =

2
T o Uzttt (cf. Von Hoff et al,

=2

g Wolghe Faol ek

<E 2> A 2 HoAY FERF 4

A2ELF S r (%)
(B) 5 10 15]2 [ 251313 ]4] 4] 50
5% 50 29 19 14 1 9 7 6 6 5
10% 45 22 15 11 9 7 6 5 4 4

Al 3 4 (Phase D2 EZAA] AFDAZA NE2L oF = 2 5 (experimental treatment)}
NES oF wmE X &Y (standard treatment)S Bl WIEZ AYFHIATH A 3 AolA e GAAE
£ HuddAgelgtns vt ArAE FES ] 9 7 Ao 29" BAE AAZ}T olB
2E 2L QF(i]E-%)QJ NHARE AAT (8E dA o A 3 A AP REgDAe
= AFAE 93te Aol HEGR)Y FdF-T(), AP Z711-B), 28 AHEHoRE B

A7 Ho uhek ‘:}—E—ﬂl A= AT A 3 Aol A AlEE FE3le] WHEY WY RFE 2R
o] el A E 2383 2444 tFA " Aot}

Al 4 %(Phase IV)2 4 dAHA Al#AA)HD = FHEH) U g Poz 5
AgRgdes AANEA 1 aHet H385S APetn MAFEE 27 A3 #HS IR =0
A1 el Al 4 BRI 471 F8S M2 &A% ZgHR e gon REHoz HAAY

X
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gAE Asd e A 2A4E F Atk

2.3 8% 3l(randomization)el W& A& A Y

AAANE A 3 AolAe FdEFo 3 AFAH aFHY A A% 2 FEFT A
ol Z+ A7t idE &0 53 FAANLEE = A HHE ) FEIE =
olfre A, FESIE FoEN AAES Z AHYIDOoE FFYE W (YR Ee £A3)) 2A
g F Jde HY(bias)E #AAA A o dis By MY e ZES dades § =80
57 gEoltt, EAE, &53l= A FE(statistical inference)?] Euigo] 7| wiEolt}. &
g3 Ao AL =o)7] Yl w=7FH A (blind experiment)e] XA EHE Aol Fo} w719
Aold AFLE HIAAHRE Hriske o Ao AU APxte] HAY Ay gEgo] LA
g A2AE g7 Yt o FF/H XEHo] FrAA HEHEE EE2A gt ot &4
Zzut 227 Agsert olUd A AR EF7E EEA Adsteviel met dwEvhd

(one-sided blind) =& °]F %7 (double blind)2 2 £ 9 Ao
535 93 AIAIHLE gdEAge] AATAHAR wet 1P HAH(fixed sample
design)®} 214 A ¥ (sequential design) &2 WA A= o] & A2 HPsr2 3o

2.3.1 1A A H (fixed sample design)

THAAYLE FE AVE Al Adwe WRe=E od FE3} AHH(simple

randomization), £ =53 AW (block randomization), 3t &3 A & Y (stratified
randomization), B&3 %9 AFH(randomized consent design)e #BFE3te 2214 H
(factorial design), T x}7) 8 ¥ (cross-over design)5°] EF o]o &gt}

A FE3 AGRe 7P 7jEH FEIHOE ©edl Aol A BAE 747 A
g2 g FHo] ZEE wtso Fu gl o WM E ZF Addide] T2 A (homogeneous)©l
gt ZiAsted wE 2SI EIAFEYEE APYYAEC] EF FAEAHOAE ¥y A

(treatment)®] 4(FE 29 WiF)UHE ¢ AFDHAE Ee F & 9 AL dE YW
olt}, o] w g EEgte] Adesel Z Hrt FaF WAHEE i "o FEHE A3
He o AZEE g FEE s Pl didd Ade] o HdeE vrold dAd

Ao “Havelgte alel &g AARY dAsiMe A WduelM A%y Bere] Fofd
4o gEaye] Wt AAsE Aolch Fsto wEE EAE Fol 4 A A& e &7
E BE9 Ayt AAAN AfHoz E7Y doletd WEA 2 JtsAde] Ave d Ao ts
o F& Z3sEsAgY & o2 A Hdd i F3E F oE 7 HYAdA HEE A
1637}‘301 g BYoz 3 EHFEIEE AHEF ZHolthcf Zelen, 1974). o] A Fel 2ofsf

9 a0l & oj® #AxrF RArbed AHATE A Ad, o& FAV ¥ 2 3 RPE

Solgitid A7 Bl BREW 1 08 DAY B v2 Fn @A wALselchH 2- Ao
Aol FEET) old @ WAow 7 Wele]l Ao Ao AEje] wel me AP FEHPH
of els) Mst AFAL
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sape) e (23) 3 hs 2 d e
29 (%) « B a B
A B A B A B
Aedape gaAy A B B B B A
B A B A A B

&3 A H (XK FEESHBIE randomized consent design)e A A Ao oA E9

g U2 dxEwe WFe= FEIE ok st Ao diF ez AAE Relth(cf. Zelen,
1979). A} 71E9 A oF Ak A= JiEd o BE wustes ZAE AzE BA #xpe
T8 € AF ¥E X450l % B FAE AYA 2 Aol2R FE3} o) on] HE
o 25 @A He dFE wA Ak ol W WA FEHE st F 21F2E o] 3 aF
© FYE8 A4 ¥ F AE Fo9 s A 1*«1 g AE AAE Bol HEgE A=
EF ForA "BEde 849 = 4 © 2AE B2 &4l sAstE e U
ol t}.

GE3E ote Ul doiM AP BRI wtEs 4dF 9 stue A7EA] Ao g A
g Al -’F}BE}I’—Z} a= ZiOYE‘r. AN dEAENA FFE VAR 29 F Ut FAHE
kol FH(AY, Beholx, v& sty Fobe AKY, yd)tar skab o] wW #arEo A (A

x¥), (B‘ZF X‘?J_) (A v) (B—F v 47HA A E g4d FEI = £ FEgd 93|
W] = Ql}, ol9f e AMEAEE QAT E(ERERE factorial design)elgt ok, 7 891
re] w5 2&(interaction)e] §ITtH T oFe] &y e FoRbZAd o2 g3 E vlwdlr] ¢aiA
T ARE TN Y3 ARE & 7 Uvh wEpd wsAEo] gle Ao 89143
ALEF O Z N e 82A& HIEO}tEﬂ 483 RS oty TR BAE T
AE & A Bk 2By w3AEo] v Aol AAEEEE /‘}&0}74] 5]‘?";
2187 Y8 o FE9 47t g AXA H 3
ATHe SRAYT 5 50 A 9EA
O:]—?LX}--—,C O]E-]‘c’]» J,}—ZJO]]}\i 01)\]—}\]6401] 010—]/(—] _8_0 ] \go
gt} (cf.Peto et al.,1976; Peto, 1978).

= e v o g waA Y (RXEHBIE: cross-over design)o] ith o] MhE S FRFE o)A o
H HaE sta dA7Izre] Azt Heol o] o2 HAE H L= o“?é olth, WAA E Y el A 9
PE2FE PR HEZ o]F 7R (self control)olBE 3t} (cf. Dawson-Saunders
and Trapp,1994). T3t ZHEEo] Qov; waAER el A a47t HFA A&EHE AT B
ot AHgsiolE dE= dBE Fostz dvb(cf. Brown, 1980; Louis et al., 1984), o]¥roll R34
&) (split-plot design) ol X8 & A (nested design)s % YA BT a3 2855 9
t} (cf. FH & - 2] &F,1993).
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2.3.2 &2} A8 (sequential design)
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2Q4ARe nALAARGE €Y A 5 Abde AR @i A AFAE BIAsY
AAS = WHS w3}, o 7iAE Armitage(1975)9) 2 AH I Zelen(1969) 9] AL 2 AP A
A " (play the winner rule)oll Whale] A3tz

Armitage®] ZAAAYL Wald(1947)o] s Add XA HE oL Aoz F o
2 3 Hog HFE FEI}E S8 AHE IS F 1 FAE vudty 5 &

2 28 £ vt watd AHg A9 anrt $55AY, A- B &d7t AV EE R OA
Z7rel zolyt gutE AM7HA dHH9 A2E& A HER2 olE HAAY FaHHAl(closed
sequential design)gtn % 3t} olo] dia] F AT o= ¥ Ao FIHIL F2 A2 e
r7hx] AL ALsE RS NwE =24 Al (open sequential design)ztil dt}.

Zelen ¢ £ALAAYAAYE a7 T2 A W o B2 A5 FFs= dFolvh
AA AHA Azl A F HEFE suE FEI}E Bl I 1 AR AFoiuTH T
A, AN AL 2 Mg AAEA HAW AHATE & XHHEF I3t ndA fael A
od Aelrl dg8 FEe ¥ n-1He Ao 1 A9 4FH &R HU o E B0 A
R BApol A Al AS AAE 2 Ayt AFHolEt skt FHA A AE Aw AVE AA
At FHA @ AAs JEHo|Avtd AHA @A AE M AE HASTH ok AW
gzre] Aszl Aggord vda #$x7F A AZ d3EE FE82 o4 2/371 Hi XY BE
gopure 858 1/30] ATt o)W Wy o wAHE Ao Azt AYE dFsiA "

24 AME BlaxEE F e ARrt & olE Y 4 AL dwE WE 7 dvke A
o] 9lo}t Aurl @AY Tord F e A AN e FAEsH Aol wEaME 1
AAARAART o e F9o g7 BadA HeE F2 UTh

24 R¥A79 2A

A F AT QoA A F8F A Fe syt AT EEE HAY FRTE ZAHS
Aolth, BE A7 AAL AT AAGANA v mHolofste AYelE B I
Fo A olgld Yol BFAHT AV d ST FEE BES AVE AAEH vl
Aoy @l REIVE A n#EA] &2 AANESdE AFHe] oA ALY} Fe 4
}H oz ougle AFNE Folllx Edte A7 BA

FE Fy|E FI= wEe AFARAC vE nAHEY FE I AFE APt 1A
AANT AT2 A riaA vetdE Addte] wel 8o Frb AAEHE FAEARAA 77
vttt ®3 o e BEARS & AA dFEFO e FUHEAME A E AAA
metA E gEkx A gk A 3™l A9 FHwEA7 4 (group sequential test) T & ol & T3
EM (interim analysis)S AABIEE A¥HO & ALde AT ¥EY A7 F718A 2
. aey Ayl O Ea9 JtsAE A7) W ] AAZ AT Frtete By FE 9
2 o #old F® YA Boh FRRAELE FYPL F S oA REAVIE AT #F
Ze A7 AAHcf. Kim and DeMets, 1987; Jennison and Turnbull, 1989). A AIWd & &4
o] A&7 AL F Fol 8 7HE TR AV E o W FFF@ F AAHY =Z710-B),
A7t Qs AFole] AER), 2B AFEHARAE FAVEA ESA ok Qe LA

§8 ot
flo cir

o 2 Ao
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AAS) dg ATl & e HFEAHo] AWHE Aol P ERO =S Taie Pt
Hee nswﬂ g Zolt},
WA FAle) v&g umas) o8 Wad BEAVE FRSE BAS udsnx PH P,

A7 2§ 1% 2§ 2004 AR AVFS AR Ad(evends) ¥ &S Yehadusn, N
Bel @A 3% 1 NES 847 1§ 20 BEHE 53 IHADT A ARAND
dE7tE e 22 thgst 2ol B,

HO Pl P2(‘I,8=P1_P2=0)
HA:PK>P2 (é, 6=P1“P2>O)

ojuf a3t BEAVE oh3 3 o) AAAT (cf. Fleiss, 1973).

ZN G+D)PA— P+ Zy 7Pi(A—P) + P,(1—P,) }?

N=
7’(P1_P2)2

A714 P=(Py+rP)/(r+1)ol R, Z,% Zye 27 o, B ol ¥ets EEYTFREY o
ARloltt FEAARE APste A (F, Hy: P\#Py) ol Z, WA Z,, SAL3TH durzdo
2 99 T2 HdAzVd e ZAREE FAE, 53 g2Eav FAemeE dERA
(continuity correction)o] $l= ©3 F4 o] B& F& ZAFE AT TH (cf. Fleiss et al, 1980).

v=(1+ 1+Ar%11)2.

Zt a2goA 100 p% o AT ERoE oFIESY olfz FAHEBINFTu(oss to
follow up) 22 AARAELE 7] A&x daF 829 = N(A—-p7t 2. 33EL =24 3
7l Al e F aF &2 B ZEE(r=1) 3t o] wFAINY FFH == A
A olfrTlE M2 & F9 A& st ol Yad gx Yok AxaFol EAY &
(strata) 22 FHE= Ao & ez FEAVE AT (cf. Gail 1973).

sz ARH FF54(equivalence)S Hol7] At AFolA e FRAA O datd Hs}
A old AWl disix F 7 A& 71E XNEH] AT AL MEE X FHo] 7EA
EHEG A 540 glx AQsty] dAY FFEe] Aok god, o) Amyo] AE AFET
F9 A7 AvdE AE Bol7] A A7E A& Aotk P PE 44 J1E Aayy
ML g dFgojeta 3zt F A7 Aoyt dRtt AU 2&w, F sy axrt
Ztti(equivalent) 2t} o8l HLole= T XNERY axrt FHIdE AL g€z



(Hp: Pi—Py<9), M2E Asde axrt 7€ AgyrRd Ridges AL ARAd=
(Hy: Py—Pp ) AT dutdor F54d e 4544 L Agsed, 1 of:
8ol 7|1&E AsHEY ] Foe A& Holy AHole Bl gVl wWiEelth, NHe #xE
AR gel NEe BaE N2E Angd ¥IAW, NG TaE THE g LY (cf
Donner, 1984).

W
Ho

{z¥ (r+1) P(1— Ptz vPi(1=P)) + Py(1 =Py )*
H P, —P,—8)*

N=

471N, P= (Py+7P)/(r+]) oty AA2E Pt P, 24 o3 68 dFx7 2AHE
Fe AR Aoz FL gl o FAL HE3E o] RFoln
oMol WAl JUH A2, FALHE 7, A, ALTE A48 Wgwse BAL ol
A @ dol ER2/E PaE $HS olus wMeWE wh FFol polm, BAtel P
FEEE Wedy AAHew, 1§ 1% 2§ 20 22 N9® Ngo| BEse Fu ¥9w
o A AT PEE

Hy:6=p—p=0
Hp:0=p1—p370

B33 @ @ BEFAL Aol7t AFEEE BEohe AL olgetd R A/E 4A AEY
& r=199 N& tg3t go] e

= {2(Z,+Zp*"}] &

H & v uste 359 IR E F5HAL Aede Z, dAl Z,, EALESY. 9o F4
o] ¥R AJjE BAUE HFTAo] (H7F ALFE B (Do) 24842, 495
< 48 (1—-H8)° E55 F78H4 "t

Zte] B Aozt Ae=rtE da AL FASE AZE . ZF gl fE #E
ye&} & ol& 3 AY y=a+btte F YEE F Ut g7 g HEH, e V&
e 9x3e oualtt e 24 g0 7t @AIwlc) i AR ETim
APy dG=2HdAe AL zZF aFdAe FEAVE v el AAE = gdrd (cof.
Schlesslman,1973a).
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238 utual, o] )9
N={2Z,+Zp)%A)} /| &

A714 o F 2FI W9 Folon, g2 71879 ¥WE(variability)d FEE slalzic)
add ¢ & 9gd go) BgY & Aok

2 _ 2 12(K—-1) 2
op g +( T2K(K+1))Ge'

i)
L

P

A7l T &2 Aol B BEX £ 7 (time duration)o] 1, K= 2o 717tA9] ¥

% #32 F(measurement error)Yt A AT AN (lack of fit)S ol

g BARFEES YEY, 97N T K7 AXE "Wed xR =77}
o7

A EEZA AYS A& 5 Ut (cf. Schlesslman,1973b).
9 AEE Z(survival distribution)®] vlie] A o] dE AL Ut A&

S
otEzt. F aFolAMe $¥&9 ¥l(hazard rate ratio) A;/A,E 1 LW AZAML
Hi: 612 x4 dAF9d4 FE=dDd(censoring)o] i zZt 284 £Y3s

Kol
T9 3?}7‘}% ‘?——_}%‘?ﬂﬁ}‘_ A EA|Zko] A4 ¥ (exponential distribution)® W2tz 1AL w)
g B E 33 2ol AAE = duk (of. George and Desu, 1974).

N=2{(Z,+Z»}* | {In(8)}*

Rubinstein et al.(1981)2 Rt dAAAH oz Fxddo] 1 F7}13%3 7] 7k (additional follow-up
period)o] AL o WA FAFE Aidste BHES AGstA. 2 2FoAe FEHgu 8o
c1,Cp T A ATl T, FUMEAH) rddy mid NEHol 3z s} TolgnA
(poisson process)ell Wzt Ao So]2tix 71 Fajo] Wad A4 E S o] T
=

2 e M-
ogs ) 2 T, (1T R )

A7IN AT =A4c; oIt} ol9olE HEEEE v o ATAFE ANSE uhne Ay
of met thFstA ML o] Ath(cf Hsieh,1992; Xiang and Lee,1994).
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PEANEE Bt o] v A A-T Azl & e AL FozH AU &
HFE& HAAsE A2 FAA FHAAN B H A Ztedgk dolth, a8y AAzes A7 ¥
A &3 A9 (AL Y3l A7IAHQ F7HHE 7 (interim monitoring)ol H A 3+A Hrl, 4
Ad A 2 A AFANA ARE A5k AFAQ FAo] o7 BFASANAAN SAHAA JAAEH
= Z | vpgAld Ao ES Al 34 AEeA FUHENE B3

>
2
m
s
o
o=
of2
tio
| H
i
of
rlr
»

Aoz =8uud A488 48 T539
o] Yottt watA] dAFfzteE AFAAG
o S AYstool g oz FHA
I #A3 %“5”4 gﬁ]’“ wAHEol A =94 vt Uvh(cf. Fleming et al, 1984; DeMets,
1984). A7lA e A 344 Ado| FHE wFo] FEA 9 W didty duRrE jioh
SHE EA & A e SEY A AR EE FolgFEol 2FHo ok 3t 7 F
A et Az Fo (A 05)& WHEsle ALgEA AAHoE A 1 F QFI A
s AR W F e A %E‘r. AN 28 ZFAo] 23 wrEHWE A 1 E?rﬂ ‘31“ 8% 7}
5oy, 5319 AAL ¢ 14%9 A 1 F LFE A fvhcf Armitage et al, 1969). = TE

9l A 1 F 0FE AV YA we ?Z}@zé‘?i(sequential testy ol MEEHANo 1 HE D
MZE dolelrt fdojd wulr} EAsop g Aleko] glo] AgAIFH AAZ HEAF|=d B

£ ojgl&o] 9}t (cf. Armitage, 1975).

Hoh dA4Ad Wio=m AAAEET R ad AR w9 Add #4& AAste 9S4
A" (group sequential test)o] Beo] 7i#=E] $th(cf. Pocock, 1977; O'Brien and Fleming,1979;
Lan and DeMets, 1983; Lee and DeMets, 1991, 1992; Lee,1994a,1994b). ©] Hiwiel A A2 &2
EAg AdAFe] @t B9 AlAH, 35, HAFEAANFY tddd 2FE a7 FolR
g% Z4zZe] S8 A 1 F 2755 94 Ea AQVE AAs o v} B2 TASAAE
2 HEFo B XY zolE AR L£dsle dFE XU|FHRSIE RS HEA ¥ E 3§

° o

71 f3A 271 EHAAM Y FeFEE we ZA dta v Z4o 9 FofFEe G
lcA,

FEo MPEE wiAss WS 4= 3

gyt Jd=AAdAE 2 oo A Y ﬂ? FTEAY AAHS 9% F2HA Ao EHEH
a8g AAol WA 7] "o mesor & thE QQlE0] ®o] Utk dE EW F43 oFAqA
(prognostic factors)7} 2zt Mg 2 FolAe] #8& o|F A, A7t SAHLE {Fo% uf 1A 9]
AR E fFosty ofE A" A7 dAs=ATE aHoF &, A7 Art ZWA
g8d8 F de AAA o™ E5AH BATAAE 43 g 7 de AAAFTE nHdof
o Aol

Aot A7 HAC i FAHA 7]Fe] AAHT & Fo |Aslol & Fa3 FAFT d
e 77 88 AASE ArbA] AA o dis AL A=ste el v 2 fFHeAE
dFANEE Fse=d dol A7FHA Y Y33 (study data monitoring committee) 2] o] ¥ H3} 5
o] lom, o] YA3E FHEMNAAI HEtHoz g AJAE HPsn A FF9 ol
o] Hujg AL F v AAES Uelor ot AYsie A 9 89430 s B =97}
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AKX cf. Green et al, 1987 ; Geller, 1987).
Ad3s AR AFAENATY #F, BASAE) 2 BHBoY QEAZ TAI

L A
= AFAAE FGATE olfE AT ARAE o= Ax ATFAT s oHHAZ nw
(7] WEF AT 74] P& AAsE EAC oA &dd AR A B S8}
Q7] HEolc} o= ol 9] ob& 2 E(Childrens Cancer Group)el A& Q79 =%, o
EAsR, 189 :@P‘}ﬂ of m==¥KX A9 (National Institutes of Health:NIH)& thEsiA] <
THE AEosaret FANA, S L] Fstm Yuh EH TP roas Hd 79
HA, @A, WEAl, 2FEA 2 AR} Ao

YNNG FAF dAt FRHENARE GA Hd 75l AES v A Ho W
TE G713 944 P (multicenter clinical tria)ol A& 993 939 R So) A= 2% 2
T A 5 pad 54 ¢ %““ZOH e ARFY F3] Atd RS AFsta Yot
¢ FRAAE dEE oot S Hell®E ANEUE x, y5Y F5FHo2 Frsd 24w

AAHA WAL AAsF svl o8& Wo] AP HAMo] HAE Faimz A4
o oE BolH, ¥ 7HA ko] Aol uxw AWNEF uolm Arkw AR Holx
G A Agol Aol FFL VAN FE Aol Huste] o ol
Atk olel ol folH DL FATE o] AN AU e Agol £

o o fo ok
)
o
z]_:‘

oY & ot 2 i R 8
Emlmriogmg

ki

;9{ i

L‘{\ru

3.2 At A4 (protocol violation and intent-to-treat analysis)

AT7AE] YEAFEATE AT i 71 dA o F U AFFA(study protocol)
S T Aoh FAAE dutd oz A EY EHI AFHA, FPIED A S A
FA2Q AgFol AAFH ol T} o E Eo] v FHYATANNCENational Cancer Institute)

olMe A7 EX3 ey, #A HAMA F(eligibility criteria), 82 AF, FZo]
AR, gz A, w3 rte] 71E, 8xe B, SAd 3 Fgse] 24AE Al
FTEY B2 A A 7FE, FAEY WY, 4EV 2 FosteE dNdEs S5 dA4 o
718 A9 Ae F7ks e 27HA AR ES eF“*H"“ EFAINEE st Ut

ol g FANURE AT FHFojof = AL ADd Fesith 1Y AARE He 28
9] %4 flul(protocol violation)7} LAIEAl ¥ o] Aol AT JEAANES A¥Y wIT Fuls
A FE Atk AFA dojd = JE BE FF9Y FAYME vlg d4ErE @A o
T2 AAAE o' SAEokA A eA-E HAE odsior & Part vk dAY
Zledo® oJygdn Y7t Wol = A¥olyd Ay HAEWHA g =g F Ao W
AES P dole Al FFYMY Aol i mEst Yook Frh a8 Yow Ao
Azt E zpekat ol el @k FAlEo] UEYA Hu FA] £ANSI EAZ orvetd dFe] AwrA
7HAE AsEurEe B#E &40 Jd& £x U wgkd A7 AAAANA sted = 9l
AVFEE vlE d&Fsta 7tse & o] FAE 1 AlFAAM A2 F YEE &= AHo] up@A )

l

¢

¢

—_

t}.
%A Abdel FeMel F9E nelste] zAAUA AAE WY uiehs o)) WA 4

£ A9 goladth gaue Feas 4 APeld 559 Fuz v Pu2 dugoz

ol + Qe AFL FUAF RE PoAe GAAN FHE ole AL ojd EAle
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EAZF HEWo 222 F 5 UL 27}

FE3}AFoA 74 71 EH A FHElE oH AmHo A9 Z(randomly) TFE
A7 EA O A EYHES B2 A s Aot 28 AV A E olfe thdsy
T H3l7lE oj¥gy. 44 o o 71318 4L 3o ARAle] Y= A8
2 AggA] gow A FAHAAE ¥EHA He X Jda BAY 29 sEo) ngg  w
ASE Utk o] Qo= XYM NFEE B AR AFAA] thEk ol R Fol Y}
F59] gr7tx g SRAAGe o FFAu HAY 5 At FA AEIYE AUIHR
Mol old EA E&ol B F o 5 AFAAe gEEHQ ule ddE BAls
Ao gt wlZe AL Ry vr# FEAZANEE FIHT A FHAwY ARE
ATFee AAn GFEAGA A AR, 2HE ARE o mE & X 74 9
oo A ZA Bustn Yok B3 BAAE FEOZ A JNAJY HHFANAFE HES
= 9143} (performance monitoring committee)”7} %} o1 A] dHHde) AAT AAANYYES F7)
Aoz AAsla ), ojepo] ot R PAA ol A FA S HA3 HeEsts Fol Y4H
9l AolW ol YaME FaHola FstHA FAAR Alugae] Has wrF FATEgAY 94
o] Az vk

o)A olz|3t A-$o EAubio s s Bz FAANE Holv FAEE FAEHY
SA A AGAAAE gEtiE Ao YA ot} olH ARES AYAIIE AL vlEIHF3
AGS A71Y% &3 7| Boldd Htee AZtE He(bias)E ;T 7FsAdol Aot 4
o AR E0] BT F&i MAMANEE W o]lFo FEZ g3 R=zIIFAEE WA <t
=Xg AAstE AT7E AR o' #XUF FESE o] Fo| FA (e dutFd)

24 4712 Y& 25 EXHA Agdtn spgeA. A2 F4 4 #2371
SRS WE Zog FFHYLSY A FX 7} FEAEHY FALE st 1WA
Wz A 2RZE £ Aok 28 Al Ee] BolXW EXHFARE BE JddMe A

F o @xsoe] Age ARy Hol nxistAged feEd A2& WA 2 + Ao
gt tiREe BASAEL a7l AAE ofE® A g @t=riel #AGl A FFH A
3 s BA o st Eoh o] AL A9 gEA (intent-to-treat analysis)e] 2}l
3}, BAE AAZE 27 BAE Fe Ao FJodd EFAIACE ks Ao YA T
o}5o)7] oA & &= YUAT A AwF uie} o] o9 FAXA MEL we JEFH] Ao
tHcf. Peto et al.1976).

HLF dul U FHYE Hole B WM 2 AHE FEHEGAVIE Kol &4
= Aeke] mo|7|E ded, ©sd 1EH BHAAY Eod 18 A4S FEE Aol
o AAZE AAEL AYAZ de} unrbx o] HevE AzEA HAAG.

o'l Xzl TLAA DI FAL FAYuacel W HHEG 2o HuFgo= N e
2R 2 F Ak opgol #E AFelA EAHFF O HALA FAHLAuisL ot FFH} 28 F R
9] MeAH EANE we g #Hol vt Fvde ATV Ahcf. Tebbi et al, 1986). ©1&
3 kA= gto g B A3/ 87HE F9eld.
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4. AN EATERY BRI EE g}

AP 2RE Aoy AFET 2 g EAo] e HH3 ggol AN A7E 2T
g + gle 238 BAFA @9 & d 2 The British Medical Journal, The Journal of the
American Medical Association, The New England Journal of Medicine, The Lancet ¥ A A A
o2 UAJE 307 geHEstEd dEY 42357 =2 F ?é%fﬂ 71EE WMFAZ AL
20% Bxol| EFsvte A7 A7t gui(cf. Williamson et al, 1986). 3 o5 = 9R=E A
skl ARG A3 BEFEStn Algol #RE AT 80%7F UstE A (positive findings)S
Aoy ARE AYd A7 HAfole @x 25%%o] dats AHE IS 5 YUvm o)
dete Ao 238 AR AFE Q7oA © Bo] FojAx gtk AEojth welA o]e g
A7 ANE AR 3 YRHJES 9 v xe= ddFge Azt Ry A9} ojn Ax
Aol JAeAE dEatA Frkstzl sl AR dde] Besith H EASAI A

+5H Bty HHE AYH &, £4o] o] Fo4 dFg dXYgE ATEH ATAY, it
ﬁZP—r, AT, TAEA 28 AT AT It ulE AA 7 glo] HFAYY 1A o]
R olafH i FREEA A& Ho FHA] AoE 2T £ A doh

JIN ne J% Fl

}ﬂ

‘ﬁxﬂ QR dAde gadEged e FAgAE] AR FAdsy rnde »E
=ES ARSI Jdon, mEtA =g FAEES dAANHd AR A49d 2AEA
7v Agste AL dFHolth, dAA o2 YoM AdHE AANHAME AR Bt
© F&ol A5 FAEAN 3T A7 EAAY Ry HIR RN E wiAgn e FHol
ool Hzak fdEojol & BEolth o] Mo =i EXNS 4Lt Ao e 2
A Ee FA 98 A8 e aslskATh

o)t =2 dityg oz Q% (Abstract or Summary), A4 &(Introduction), & 7% (Methods),

T2 3 (Results) 28] EE8Y ZA2(Discussion or Conclusions)®] THA & (section) 2 T3 €t}

YRR oEsteooa QRERre] WEHT e AFTgEXqE o] RErlo) 71]]}1%
B2 g EobY A7 =3 28 ogh=ie 848 EL Fa3A JdARAY o=
o] BAHE 58 AF7uAdAY Meolvt AU ZEFA o hE A, —rﬂéﬁr(eﬂfﬂolﬂ
o BAAR FoA), a8lam FoAE] AA Hoh

MENANE A7 533 gida, 77150 ARG (el AL “d
T k) Fosiol & H Fo sue AFEHo] dolel =AA 9
HolgtE B3 UL ARE EUR AFAT RAAE Hogsts Aoy X
E 43 @AY BAEE BF ok gt T AFEHo| H|Fo] Buf 53
A E7HE A Holo i},

ATLEFEAME ATFAANHS g8 HANE FE A7, AHLE EAFH NHS
o] 2oXth Ao fFPolu ALSH AFAYY, aela FE3Y Wo] FAFew AsHE
Zol utgAsitt WAAFHE AL HASoE FA7ZHrun-in  period)d}  SFE A A7) 2
(wash-out period)-& WAIstE AX et v EgAGNME 53 2T F d= Fo @
oo g AFol Adojor 3t ulFEFHHEL A @ olFE HE&of I} Loz QAR
o] 2277 F(eligibility criteria)o] zHAI3}A 2ol gt YA FGoAME Al EZBAT F
P ARE AR HE2 Ay Aoyt guz HEHHE ol AT e A A
o] YasdtA "l =F Sol3 Ay} WE 7l o 3} (prognostic factor) S5 712 AR S
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S Ado] EIFAFA &7 HAMAE o3 gABAe] HAV|EE AAME] Jlssior & Havt
QA "Bk olw HANES FIA HIWH WELE Foln FAA HE(precision)E Y F IE
wE FAosteE 829 £ ol ARE dutaA e o Aleke] YA Ao gAY A
A713& AAAFAA ng Ao & FAF 84FY FUREA] A IFo] HMWAR ol
ARG A A AMF gt FEe A9 of FEY £5 28A AT dig 2AE AAstE
RAe =i HFHolth B A8 AHste FAE 79 A (power)E ZAstE

Aot AT E3 U AEY o7l HAHA G A oA HAPHEY A7 5o
t}. Frieman et al.(1978)% wE¥ =583F 7|3 Ao Aolu #AVE LHEHA ¥ A+
(negative study) 719& XA Az ¥ 50%9 Aozt AAviete X A77F |WF ZopA|
a3 o)l Fold F QAL =¥o] 508 2Rk R v vk hFo g AlgdE FA
e AT, B BEAHOR »o)x Y BAVYEE ALY 1 ofE HEIA A
[3lE 7ol Foh

ATABRREENAE 8o F 71& %5 A F(descriptive statistics) @ A FAHH ] A7}
2o AT EAAA AHE AN wolx AREAFTUH I p(p-value) & AAstE Aol
gt A s, g2 Rotol 4T % marxoly 53] &zt & FEI FRET] o YA
o e o] dFoMe ARE HIFgsle ojw AL U nAstE WEEA(META analysis)
o] H&3A 2R} vlEtREAdAE A pgt B ABEFALEE ol & FoFE EE‘_ s
2azjg ¥y, A 143]'7“ ) (cf. £33, 1992, Hedges and Olkin, 1993). gt o] FRoA=
e 12 E 223 98AR sk factor)ol WF FRI AFHCE AEAAEAT 7370— =t
o] B4l FAH( Hﬂtﬂ xlo] Ao}l o] wE FEAl AH)TY 8ol A9 Ao
=] 2o JdEgg wA &AL °‘EP ol WAsly] Y FFENALYTY FEFEE
bR o]2d ASelE ATFAEL FF AFAAE A TFAA AUt Ee HolY
A8 SAHAEE FaFr WA 4017} Ade PR/ wAEHA 1 Ak tiEiA BA
(adjustment) s} HE AR Eofor 3 Aot

EZ 2 AR = Soy AAe AFRE A stA gk Fsor & F2 FAAL 7
] Zojof gttt Holth EAAHSEZ Fojg At WA
o w2 fo8kx ¥e Adet A Age E&Rvt Oi‘:}”
A pare AAslE dels o= HEY §FAF Fasio
o] A717} AR L A4 ALE USE F 91‘3}. g2 Rololl A= U}{W}
3Ho 8 A (extrapolaion) ¥ o] A & =teksieh ohA] A Ao
o ok o] Hg3lo] O*%E}E}Cxl EE AFUEEA o]
2 A3l st Lol glojok gt mpA TR AT
1-4 21]91‘;3 azel A Axhy Ao FFS uHE sheAde dE) A
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AAATY AR uAE A, Frsr] 4% =4S
JZ o]t} (cf Altman et al, 1983; Zelen,1983). v}x} =t
3w M= A] "sjol & AEE UST o] FEHE YT
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H2TE e7t? AvE ojgA HASHAENN?

AT EAE EF ALY TN E 7)1 F(eligibility criteria) F31¢17}?
F&o =7 HAH(powen)ol dg AFo] YET?

ATFAM AHEE FAH EA7IH dHE dHol A=T)?

T8 APJAATE 2F % FEeA AHAEAN?

207 SAHLR Fo@w IR0 dEHerE FoF FFEAAN?
TAHR fFostA dvid, BE £ FEINN?

AEL HAD] 2z 2AF AJA7? GdaA e gEest?

A7 AT FFATE A Ado] =AHAE=?

QANFAT 4, $8 B BHE oz
AHUDAT A4 EL DA AAH FARAZ DEA Sk A}zz}—;— o s A
Hoz 2FSA wYSd olU e =T AN FAGAE] Aol BAL 23 P23
o2H ARATAETR FEATI TR o] F4AIE S B,
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ky
i
2

(11 &4 (1977). TA s FEs , AFEHAL

[2] Ad<s (1986). THEH A+, st A AdFAE 41, DAL

[3] #3%F (1992). TelebEA ¥y, Afrotatdim.

[4] 8, o]3F (1993). FostAddA L E, , 2}%0}9}Eﬂ”l

[5] ol A9 (1994b). I SGEAFARAE B 2@ TSEFAAT, , A7 A A 2 &, 35-51.

[6] 313 (1992). MuATE A% ZAA YHE, , AFotstdn],

[7] Altman, D. G., Gore, SM., Gardner, M. J. and Pocock, S. J. (1983). Statistical guidlines for
contributors to medical journals. British Medical Journal, Vol. 286, 1489-1493.

[8] Armitage, P.(1975). Sequential Medical Trials. 2nd edition. John Wiley and Sons, New
York.

[9] Armitage, P., McPherson, C. K. and Rowe, B. C. (1969). Repeated significance tests on
accumulating data, Journal of the Royal Statistical Society, Ser. A, Vol.132, 235-244.

[10] Brown, B.(1980). The crossover experiment for clinical trials. Biometrics, Vol.36, 69-79.

[11] Dawson-Saunders, B. and Trapp, R. G. (1994). Basic and Clinical Biostatistics. 2nd
edition. Prentice-Hall International Inc.

[12] DeMets, D.(1984). Can early stopping procedures impact significantly on the efficiency of
clinical trials without serious loss of information?, Statistics in Medicine, Vol.3,
445-451.



(13]

[14]

(15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(31]

AN GATY FAR 12 245

Donner, A.(1984) Approaches to sample size estimation in the design of clinical trials - A
review, Statistics in Medicine, Vol3.,199-214,

Fleiss, J. L. (1973). Statistical methods for rates and proportions, John Wiley & Sons,
Inc., New York.

Fleiss, J. L., Tytun, A, Ury, H. K. (1980). A simple approximation for calculation sample
sizes for comparing independent proportions, Biometrics, Vol.36,343-346.

Fleming, T. Green, S. and Harrington, D. (1984). Considerations for monitoring and
evaluating treatment effects in clinical trials. Controlled Clinical Trials, Vol.5, 55-66.

Frieman, J. A. et al. (1978). The importance of beta, the Type II error and sample size in
the design and interpretation of the randomized control trial, New England Journal
of Medicine,Vol.299, 690-694.

Gail, M. (1973). The determination of sample size for trials involving sevral independent
2x2 tables, Journal of Chronic disease, Vo0l.26, 669-673.

Gehan, E. (1961). The determination of the number of patients required in a preliminary
and a follow-up trial of a new chemotherapeutic agent. Journal of Chronic disease,
Vol.13, 346-353.

Gehan, E. (1986) Randomized or historical control groups in cancer clinical trals :Are
historical controls valid? Journal of Clinical Oﬁcology, Vol.4, 1024-1025.

Geller, N.(1987). Planned interim analysis and its role in cancer clinical trials, Journal of
Clinical Oncology, Vol.5, 485-1490.

George, S. L. and Desu, M. M.(1974). Planning the size and duration of a clinical trial
studying the time to some critical event, Journal of Chronic disease, Vol.27, 15-24.

Green, S. and Byar, D. (1984). Using observational data from registries to compare
treatments: The fallicy of ominmetrics. Statistics in Medicine Vol.3, 361-370.

Green, S., Fleming, T. and O’Fallon J.(1987). Policies for study monitoring and interim
reporting of results. Journal of Clinical Oncology, Vol.5, 1477-1484.

Hedges, L. V. and Olkin, 1. (1993). Statistical methods for meta-analysis, Academic Press,
Inc.

Hsieh, F. Y. (1992). Comparing sample size formulae for trials with unbalanced allocation
using the logrank test, Statistics in Medicine Vol.11, 1091-1098.

Jennison, C. and Turnbull, B. W. (1989). Interim analysis: The repeated confidence
interval approach, Journal of the Royal Statistical Society, Ser.B, Vol.51, 305-361.

Kim, K. and Demets, D. L. (1987). Design and Analysis of group sequential tests based
on the Type I error spending rate function, Biometrika, Vol.74, 149-154.

Lan, K. K. G. and DeMets, D. L. (1983). Discrete sequential boundaries for clinical trials,
Biometrika, Vol.70, 659-663.

Lee, J. W.(1994a). Group sequential testing in clinical trials with multivariate observations:
A review, Statistics in Medicine, Vol.13, 101-111.

Lee, J. W. and DeMets, D. L. (1991). Sequential comparison of changes with repeated
measurements data, Journal of the American Statistical Association, Vol.86, 757-762.



246 ¥tv) =}, o)z

[32] Lee, J. W. and DeMets, D. L. (1992). Sequential rank tests with repeated measurements
in clinical trials, Journal of the American Statistical Association, Vol.87, 136-142.

[33] Louis, T., Lavori, P., Bailar, J. et al.(1984). Crossover and selfcontrolled designs in clinical
research, New England Journal of Medicine , Vol.310, 24-31.

[34] O’Brien, P. C. and Fleming, T. R.(1979). A multiple testing procedure for clinical trials,
Biometrics, Vol.35, 549-556.

[35] Peto, R., Pike, M., Armitage, P. et al. (1976). Design and analysis #f randomized clinical
trials requiring prolonged observation of each patient. I. Introduction and design.
British Journal of Cancer, Vol.34, 585-612.

[36] Peto, R. (1978). Clinical trial methodology, Biomedicine, Vol.28, 24-36.

[37] Pocock, S. J.(1977). Group sequential methods in design and analysis of clinical trials,
Biometrika, Vol.64, 191-199.

(38] Rubinstein, L. V., Gail, M. H. and Santner, T. J. (1981). Planning the duration of a
comparative clinic trial with loss to follow-up and a period of continued
observation, Journal of Chronic disease, Vol.34, 469-479.

[39] Sacks, H.Chalmers. T. C. and Smith, H.(1982) Randomized versus historical controls for
clinical trials. American Journal of Medicine. Vol. 72, 233-240.

[40] Sackket, D. L. (1979). Bias in analytic research, Journal of Chronic Disease, Vol.32,
51-63.

[41] Schlesselman, J. J. (1973a). Planning a longitudinal study: [Sample size determination.
Journal of Chronic Disease, Vo0l.26, 553-560.

[42] Schlesselman, J. J. (1973b). Planning a longitudinal study: II. Frequency of mesurement
and study duration. Journal of Chronic Disease, Vol.26, 561-570.

[43] Schoenfeld, D. A. (1980). Statistical consideration for pilot studies. International Journal of
Radiation Oncology, Biology and Physics, Vol.6, 371-374.

[44] Tebbi, C., Cummings, K., Zevon, M. et al.(1983). Compliance of pediatric and adolescent
cancer patients. Cancer, Vol.58, 1179-1184.

[45] Von Hoff, D. D., Kuhn, J. and Clark, G. M. (1984). Design and conduct of phase I trials,
in Buyse, M. E., Staquet, M. D, Sylvester, R. D.(editors), Cancer Clinical
Trials:Methods and Practice. Oxford University Press, 1984, 210-220.

[46] Wald, A. (1947). Sequential Analysis, John Wiley & Sons, New York.

(47] Williamson, J. W., Goldschmidt, P.G. and Colton, T. (1986). The quality of medical
literature : An analysis of validation assessments. In: Medical Uses of Statistics.
Bailar JCMosteller F(editors). Massachusetts Medical society.

[48] Xiang, A. H. and Lee, J. W. (1994). Sample size estimation in the design of randomized
clinical trials:A review. Technical Report, Department of Preventive Medicine,
University of Southern California.

[49] Zelen, M. (1969). Play the winner rule and the controlled clinical trial. Journal of the
American Statistical Association, Vol. 64, 131-146,

[50] Zelen, M. (1974). The randomization and stratification of patients to clinical trals. Journal



A EAT TAAN nF 247

of Chronic Disease, Vol.27, 365-375.

[51] Zelen, M.(1979). A new design for randomized clinical trials, New England Journal o
Medicine, Vo0l.300, 1242-1245.

[52] Zelen, M, (1983). Guidelines for publishing papers on cancer clinical trials: Responsibilities
of editors and authors. Journal of Clinical Oncology, Vol. 1, 164-169. '



