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1 s

Historical Control Trial (HCT) &1&, #1THOMIEICIB T 2 EE OFRERIRITN T 2 BTN R K
JEEHEE T 272D DIET ¥ X LB D Z v TH 3 [1]. HCT OIRBRAIATN ZFFL T, XTHRARE
¥ Real World Data ZH\W/=RAMEMEDH, ETOITY MY —%FH LWIBEEICE D5
N2 D 25, FRNREETIXR VDR LT 258D H 5 [2]. HCT ITEBIT 2IB1ERIANA
T AZERT 27012, AR TEZFNEIN E L THW BT A Y iZonTiEams 2.

2 BESHEOETI

HCT ORETYA VICRET 254 7 22 WHECT 2720DEF AL LT, BENHMOETLE
B LT, BREFOBENMZERITH Y, FEMELr L UE L. 22T, 4> FAdA
2, it BRSO 3 ODRT X — KT, FENMIE N(n, 0%, %) TET Y, ERMGEOMEE
B & DRRDE R BN,

2 52 2
N(n+n,02—|—02, o ta ) :N(Zn,202,\la>. (1)
n+mn n

—RILL T, BEHDOY > TIAHF A X ng=F-n (F>1) LERTD L, XANGAoN%.

2
N P ) R RN = B P

K (1)K (2) &b, AUAEM»SIRE LY 7ty b TIHEEREDSE LW D02 5.
—77 HCT DA 7 2220 TIE, B A MY DUMIBER T 2 2 22, RN 7 224 T
5 EIWZHMBD, ZOBIONA 7 ZDEREE E NREE O FIIEOZIE T T T 7 RICH A F RIS
Zt 5370, HEBOFENHEL W DD 5. DF D ZOFERAL 7 22 HRT 2121E, R
kU FURHRERICN U CIE(EA LR COFIEDSBETH 2 Z e 0D 5.

3 EmRXAOT7IvFrIZBVEBNEESL

HCT OFERANL 7 2AERETZ 7272w 272 LT, HAIRa T~y F ¥ 7% HOTBINEIN2E
Z o5, il ZOIFEEIC A 25 & [F UHERI R 2 7 2 R0 A ORER 2 B E b 1) 2 FIET
»H5 (2. BRI, A EORBERICAZEFOMERI R 2 7 1Ick b EViEEDENZ 1 o3 0%
RT 2. ZOHIIERIZE D, HCT ITER T 23BIRANA 7 ZA2F TR, BRABRANA 7 2% HE
bRz zehafiffxhng. HL, HARa7Zad 274 v ZEGEEHWT, BHROBEREZ< v F >
TLBVESIITI DDA ZZ1CF L DHRDT, ABEY 22758060082 2 £ D Iz
B, flzR, 77 REE QBB ERIR a7~y 7Y XS, HiHoMR oo
X WRHAR a7 AL 727 — T DHBGERER DT A3 LT\ 5.
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4 Historical Control Trials (HCTs)

2 a7~y F > 7 EAWEEBNEEALE, HCT ISERET 284 AL 7 22RETE
MHTEL. LrLRds, MEMCENEEREZEAL TRV E W IERTIERW. fbiizfle LT
X, ERX MV AINLT =R EWBEEDY > TV A4 ADRFEL WS, &~y F U 7ERIT, ANV
ANT—=ZDOBEBI1HIET2D, =y F Y 7OBROBEBIEZRL, vy F U IRERRRKERS.
DEIICLR MY ASEBREO BEFEE, XY AT —XDIEFIE L O DS DL 2
BHThs. Wiz s, RURERDSIRE LY 7€y b OREHEENLE T % 72 DI
YINYAZDEMERDZZTHS. LA MY ANAMBEHIL A M) ALT—ZDH Ty b
DT, EEREI TS, WMo TR MY AINLT—=XDY Y INY A XIDBTFITRKRETR, < v
F U PRI ET RN 12 . WICE R MY AT =R DY TP A XN Ve, v v F
YIROBOBIROBHIIELS D, v F Uy FEETIRAET S, ZhSD&EEISEAIRATT
<y F U7 VBRI E T, #/in S ERED BEEZ ni. EX MV AILT—ZDHF Y
TNHA X% ng T2, RRAEMET 2HEND 5.

Nno Z 2711 -1 (n() Z nl) . (3)

5 &8

SURMEENTOVWARVWER MY AL ay ba— P — AR HEGERBOMEEZ L LTRD LR
. FRNIEEECIE iz, RN 7 AR HRTER VWAL TH S 2. LHrLAENS, [EA
Aa7yFr7ERAOVEEBNEEAICED, eX MU Lray br— LW BR2REE 5. BAK
X, Al EORERZE D 2R, FCEMR a7 2R0@EQRER% 1 #5 D% b i)
3. L LEDNS, HERa7~yF 7% Hn-ENEELLTE, RifSHEERD B EFBDD
BB 2O A MY ANT = RDIEFIHBREL 2L, ZNTHIDT 7=y 72k, >
N7 —LDHFI» HHMEN, ThETEMINTL A MY LT —=XOPENIEMEHEINS. 2
EY Y IR NCEDL ST, AUBERD»SIRELY 7y b OFERZEIT T 2205
BEERICEDOVWT WA, vy F U AR 2T, 123BHT— X087 =X 5H0 Dl
DICHIT 202 WHEEERZTRINZHEEDN D 2. Fil EIRBFICER T 2~ v F ¥ F3REE,
COEMREAETRINDIEETH S, 220HEX, TOBHFT—&2rrhizdAnt~yFrrans
DYV RS TR INZRAETH L. LA MY IVHBHICERT 2~y F 2 73EIE, ZOE
WMETRINZUETHS. o T, AMTREFALCHERD» SIRE LY 7€ v b OREEEREIC
T —HALRETVERGI L. LELEND, ZOEFTILERARL LT, ZOMDRETFIZOWT
HHEELRRRPDEEEZ S,

BE XK

[1] Ghadessi et al, A roadmap to using historical controls in clinical trials - by Drug Infor-
mation Association Adaptive Design Scientific Working Group (DIA-ADSWG) Orphanet
Journal of Rare Diseases 15: 69 (2020). 1-19

2] BAGBEERREEEHRER, ERERE 136 5 Gl HRABICE T 2 R OER ¢
CAUCEEE T B b, P13 2 A 27 H.
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1 [EC®IC
—RACEET A ZBBIL, £ 2 TEELFREZ R OEFER D HBEOMEEIZOWT Bregman X A
N—T 2V ADEHETE LD 3.

1.1 —LEEETIL

—ALAEE 7L (GLM)[1] &, [EBEBHIERD NS & LIWBETLO—RILTH D, IE
D 2B A EAN—RAL L 72D DI 3 5. FEREERE p(y;0) = exp [y — ¥ (0)] po(y)
TRINPIEENHEEEZ S 22T 5L, 0 ZARRREMIN 3 RMBHTH D, 2K
Y(0) 13F 2472 PRI S. EEESHRICIRERNRERIMOL B EN, Fa
L7V MREBE Y(0) OTE%R 52 5 2 & THERDMAPIRE S. 0 = p, (0) = 02622 ¥ TIUIERD
i N(p,02) WIRETS. —HTO=\90) =exp(d) ETIUIRT Y V5 Po(\) IKIRET 3.

TR CREHODHEGOSEE2E R, MYEROT—X = (z1---2,) LWEBEBDT —X
y=(y1-yn) ZEZS. GLM TI&, BIETHT o+ Ba; By, DHIFHE p; OBIEL g(pi) 1TFL
W5, O () 13V v Z7BBEEN .

1.2 EHESHIKRLE Bregman A1 N—J 1TV R

N7 MLy 1T M o(y) DDHo7ce T3, ZOE, B ¢ IcHIX ¢y, 2z HORRD
DEEWEKRT Bregman XA N—Y = VR dy(y,z) BDUTDOXIITEAZINS :

dg(y,z) = o(y) — #(2) — (y — 2) - Vo(2). (1)

MR MV y DMES TR MIGE RO 2% 2 7 2 MRBEE ¢ (0) 1T LT, V¥ % U K
VIR () =0 - —(0), p=Vip(0) BEUIHRLEHREEZ - %, pld y OHFHETHY,
Yy D purodDREEDIE, 0=Vo(p) ZHVWT dy(y,pn) = ¢(y) +¢(0) —y -0 EEINS. (0)
PRIE SR dy(y, p) B—REIRES N, ZOWHRLT 5 [2]. 5EEDMETIE, AORNEL
2B 2 BBAOKEEZ Bregman X4 N—Y = Y ADETHD €2 LW HHD D 5 [2].

2 Bregman #1N—J TV ATRZAZ3—MRILERETIL

HE GLM TRERAER X o CTHIFRBOMEZIT S A, S HEEZEZEZ5RD, TEORK
{tix Bregman &4 N—3 = Y ADEMULEEHTH % [2]. UFTIEZOBIHRT GLM 222 5.
VY BBOG AR FELL 0, =g(w) =a+Br; THRL T3, O EY ¥ 7BABUIIESE
V7B G, y OMfFEE p 2 TBE, FAN—V 2V 2ABEMET B o, B RHEET S
72D OHENTERIIUTD X S12E TS -

D ol ) = (1~ 910 =0, )
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;ﬂa%uﬁﬁu—w%ZQ (3)

ZZT 1, EnXmRZ b (1,---,1) TH5. (2)3) »oiRES o, fI10X2 p OHEEME
YELLZOHERIT G =g o+ Br;y) DEIITHNIER 2 WAL TIEREE D 5525, 2D
ZEROTIIRIEE T BT 3 ERARXE RO ARG oML 223 55h 5.

RIiZ B =0 REELEEE, ZhiZ 0, =a LVWIRIXXBHP 1ELRTIOETLEEZ S
TEXWRMHHL, ZhEnull EFLEMENE DD, TOLE u OHEEMIE I kST
Ji=g=9 ") (g=21"u/n) b a=g(y) PRE2.

3 —RULEETILOIEERE G

AR (2)3) 1, 1, £F—& x PED FHARERII, F—& y ¢ HEH § 2R m-
HPARDER T2 e 2 BHKT 5. T2LEED a, bi2kd 2, = g '(a + bx;) THEINS
z= (21, ,2,) EOMII—RILE X TF7 ZADEM [3, 4]

Y
)@;

dy(y,z) = dg(y,9) + dy(9, 2) (4)

D DALE, EHE—THIIARET LV CTHATERWERR, H0% _HIAE TV THIAT = 2 HHR
B, RIS, ZZTRIC z; =7 e THUE, BIBEETLIZBLWTE2EFH O ERT e BA
WHR L7z DIZR > TWV5H, GLMIZBWTH null €TV g 2H6DT—X y DXAN=T =
2%, WEME § Z2RELEZAN—D 2 VRCHRLTVWA LA DI ENTEX 3.

4 FH

E#EY Y ZEBE WO REDD & T Bregman X4 N—Y = ¥ 2D /ML E WS FEHHITIH - T
GLM 2B} 3 RliREHEHE S 2 FEX2EE, MYV ZHTH SN e- FHRZERMANDIEERER D
m-S15 &\ S RMGE E . BEE T GLM [KiilkRXh 3 Z 2 T, B 5 ZEMEF2—27V v
R 22 2 & RO EHZE RN HRER X v 5 .

EFLTHATERWVERRX, EET BV TIEEZEAM (RSS) e MEh 38 i, GLM
TIREMLE (deviance) LFHIN 2 EISHIGHNIT 55 [1, 4] A3, THBREBXAN—T =z VAW
BEDLOIIM—ANCHEINS., ZCE-T, FIZIE null ETADLLDX A N=T = ¥ ZAD 7R
EEZBHI LT, MIBET LTI CFHliZ N 2 REREA GLM D5 &I BRIIRRE NS 5.

BE R

[1] Nelder, J. and Wedderburn, R., Generalized Linear Models, Journal of the Royal Statis-
tical Society: Series A 135 (1972), 370-384.

[2] Banerjee, A., Merugu, S., Dhillon, I. S. and Ghosh, J., Clustering with Bregman diver-
gences, Journal of Machine Learning Research 6 (2005), 1705-1749.
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1 @C®HIC

FEWDH (PCA) X, FEABDSIKITH L D Z Ve WO HITRPENS &, BEEHEOHEEDIRNLEIC
ZoTLED [1). ThZ, BET — & ot@Fmkn %ﬁﬂjfgé,\n_fﬁi“’\ﬁ (CPCA) T®I[H
RTH 2 2. B—omXowMEA (DI HDLSS) 7— &I LT, /A XimEHLE (1] reh
REINTVEH, BED HDLSS 7 — XI5 2 FEIFR oA TV S, AIFFEIE, HE D HDLSS
F— R M F 3 FHED NR-CPCA[2] 12, A-SPCA[3] ® B % I L 7= KTeHITF B A-SCPCA
(Automatic - Sparse Common Principal Component Analysis) % HREES 5.
2 EEF->Zal—>3a kst

NR-CPCA[2] Ti&, #® HDLSS 7 — &3 2 @@ A N, &, 2 AUIREd 2 e[
HAZ MV hy ZRD XS ICEHLTVS

S\i = j\i - tr(SD) — 28:1 )\S iL = XX f&i

(ni4+ng+-+np—1)—1i’ ’ \/(n1+n2+~--~|—nk—1)/~\i
X; e RXNi(j =1, k) DRICEE d, BEAREE ni(n, <d) 255, IHICX = (X1 Xy) €
RX(Zm) (S, < d) ¥ L, X IIERFEHRZ bz % S on; U7 X = [7,---,7] £ T 5.
F72, BRHIEUTHI Sp »oEE IR EEEE N, BENZ MLE 4 &35, HEiEEEEE
Ni & ZRUSHIET 2 HEE HEEG X2 MoV by OFHEIZ, i =min(ng — 2, 0y, — 2,d) FTEME
05, HESNEERNY AR = (hiry, - higa)T OERE, |hoic| 2+ 2 |hoia| &S 1
IHEORIEIC O R 5. & C TRk %, ROKH (1) 2T X5 2R3 5.

Z hm( ) <w; & th(s) > Wi (wi S (07 1]) (1)

ZITEONEBE k VT, BANRZ MRS = (hi1y, - hie )T ZROR (2) DE S
HET 2. ZOFEICED, KL ThA 2@HALT i BHOEARY M ZHEET 5.

R (iry = {

2 ‘hcil(l::l)‘ (Z, = 17 s 7d) (2)

0 else

ARFZEDS I 2L —>avid, B|O12HOY I 2L —> 3 YiIZifv, CPCA, NR-CPCA,
A-SCPCA @ 3 FHEOWERITS. FEBAME )\ = (d2/3,dV2,1,. -, 1), HETZEERZ b
% hy = (1,0,0,---,0)" ,hy = (0,1,0,---,0)", MOEERZ Mz —1 25 1 OFERED SAERK L
e $ 5. HOBITH S ZHWT, dzﬁm%ziliﬁ I3 Ng(0,%) ZERT 5. a7 —&I13,
X1, Xy~ Nyg(0,8) £33, ZOF—KIIHLT, CPCA, NR-CPCA, A-SCPCA %=L, ¥
— SR MSE TaMiiT 5. JOTE A3, d=2(s € {5,--11}), A, ny =ny = 21 5
5. FMEZLIZY I 2= a3 % 1000 EITV, 2O FEfEZ ST HWS MSE & waﬁ@%
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3 R

M 113, A-SCPCA(AWI%ETIE, w; = 1,w; = 0.1 D 2 3% — > %), NR-CPCA B X U CPCA
EFHOWTEMLES I 2L —2aYORTHS. K1I1Ckdy, Xotd BN 3i1co0T, X
TOFED MSE 25184 L, FEMD MSE OED/NE K RoTw2EMBMR SNz, A-SCPCA I
EHT 2, BMEIC ICHERCEREND 2 Z R ENz. FHZ w, = 0.1 DS, Zr0rXoF
EEDBEREICMSE 2VhXWnwZ eavra iz (R 1).

BFECHIT DI FEE (MSE) DR

0.3 Method
“® A-SCPCA (w; = 0.1)
NSE 0.2 “® A-SCPCA (w; = 1.0)
“®- NR-CPCA
01 -9~ CPCA
— 32 64 128 256 512 1024 2048
IRTTER
1. 32l —a yOfER
A-SCPCA(w; = 0.1) | A-SCPCA(w; = 1.0) | NR-CPCA CPCA
A-SCPCA(w; =0.1) — 0.0009742*** 0.002281*** | 0.001332***
A-SCPCA(w; = 1.0) — — 0.02324* 0.009646**
NR-CPCA — — — 0.04436*
CPCA — — — —
# 1. Welch-t BETHE SN p HOME (xx*:p < 0.005, **:p<0.0l, *:p<0.05)

4 R

ARWFFEE, BE D HDLSS 7 — & 12Xt 5 2 KotHITFE A-SCPCA Z42R8 L. Z0HEMMEER> 2 2
L—a X ORIEL 7. ZOFEHR, A-SCPCA 1, NR-CPCA B X CPCA 12t~ T, MSE

PHRINS 222 eh

SRS D . S]KIZ, ETF -2 OHEHzED, ZOAEMMEEZRIEL T <.

HEE AWFZEIE, JST, X Z=A0F, JPMJPR21S4 OX#B%# 213723 DTH 5.

BE XK

e, ZofERE, BEw, ZRE(LT 2HT, LDRVWEREZR
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