T URIERLATE 3 BB, IFRTAVE RE
T (RERAEKN 12 8) . FINKTH#
8 WA D 9 WO R TEE S - i
ERWTCT 0T A 7A@ ET o7, 13
Bl 2220 R 50% LA E o FERh 6L 6 #l, JEE
DL T TH ST,

B-1-2. ¥ 7 /L RIALER

EBBREDIZ, mMiEsBEZ 1TV ERE . Rlig
Shad Z e RFEINmEMEE A
Too BEIOT vEAIZBNTIE, 7
K ECREME L. 20,000 x g, 10 A3fE5EC
Lot RIEZENL L 7=, Al EAALERIZ i,
BT NI —y T A NE—T— ]
ZEHL, £ TOITE% DPC Micromix 5
shaker % ¥ L 7~ Biomek 2000 Laboratory
Work Station (Beckman Coulter) & T
Trao 7=, MiEY > 7 20ul T2y
77—, U9 (9M urea, 2% CHAPS, 50mM
Tris—HC1, pH9) 30ul #Mh0Z. 20 73f 4°C
T L 5 L7, BioSepra Q Ceramic HyperD
F X 50mM Tris-HC1, pH9 {2 TR - T M
B L. 50% slurry IZFRSE L 7=, L o2 180ul
BT ANE—TL— hOZT = VTN Z,
Ul Ry 75— (U9 Ry 7 7—% 50mM
Tris-HCl, pHY IZTOfEMIN L= H D)
200ul T 3 [E, FHi{bEIT/Ro7, U9 TE
P EY B LD ImE, Y
AT 2% UL SNy 77— 50ul CIE
WL, fFHETL Y iama. 30 /. 4C
TR E 5 LT, JER ST 43 A [EIUS L, 50mM
Tris-HCI, pH9, 0.1% OGP 100ul %L ¥
WCINZ 7o, ZOWEHRREEI L, FERER
4y & Ay, Fractionl & L=, Z D%,
pH5. 8, pH4 DEXMERYZ: pH BRI L > TH
VRV BEERBEHEE, FEN Fraction?,
3L (BBEH/ANy 77—, 100ul x 2),

H18 43 RIfF9E RS

RBIZ, VU CREICRES LI Z NS
G R T L Fractiond & L7,
R L7 T 73t 96 =T L—
MZ 40pl Fo47E L, ERRFE T-80C
THRAF L7, 72, ARBTQAEICHER Lo
v 7 7 —flRIZLL T O B0 TH B,

Ny TZ7—UAF:

1. U9 (9M Urea, 2% CHAPS, 50mM
Tris-HC1, pH9)

2. UL(IM Urea, 0.22% CHAPS, 50mM
Tris—HCI, pH9)

3. Wash buffer 1 (50mM Tris—HC1/
0.1% OGP, pH9)

4. Wash buffer 2 (100mM Sodium
Acetate/ 0.1% OGP, pH5.8)

5. Wash buffer 3 (100mM Sodium
Acetate/ 0.1% OGP, pH4)

6. Wash buffer 4

(33. 3%Isopropanol/16. T%Acetonitril/

0.1% Trifluoroacetic acid)

B-1-3. ProteinChip ~* A7 A
WA F=—A—8EEL, A 77—V =
" oo v A T A
( ProteinChipSystem, Series 4000
Enterprise AutoBiomarker Edition) % {f
U TN L7z, ProteinChip ¥ A7 A,
Mg - AR, Sk, Motk &
Bx fp 7 Vs 6 ProteinChip WZXF9 2
BAEZFIA LR LI Z R BT
FROHEEREBMARRAELHET 5720,
TRNRE T RMEEET, BIEHICEN
TeF v 70 L THEEILE Ry BT F
FOFIFTAFRETH D, RS, ZRIFITE
Ltz LE LT HEREEBR T 7O

ProteinChip



BEARAT B E A BV, ProteinChip ¥ A5
LD =y NI, YU FNVAEHO
ProteinChip 7wt Huiry ., 7
VD EF X ERNTF R BRI
iR, RT3 DORFEEREESFHIZ
{&48fi L 7= ProteinChip, FRATHEIMIHROEE
SRR ZIGHE L72BIERA O ProteinChip VU
—&— WE Tz e — 2 — LY
2B, BT VRIEIER T AEA A
g, ProteinChip & AT LT XL BN
A A= —H—RRIEHEHT S ProteinChip
EOHFE L b ST — RT3
VT NTZTICOWTIE, [BA A A
fE (MERTAAIRA OREA A R HEE & L
T, QCeramic HyperDF BfigZfEM L72).
ProteinChip {1 A v &Hfk (H/LHRF v
AFNVE) BLUO@RAA U#EEE (T h
Unr bUEEERE) B RmICEM L
ProteinChip ZfEH L7z}, =R /AF—KIY
5% (EAM) {ProteinChip Y —4#—IZ L 3
HFEIZIL, ProteinChip ICHIES - #
NWIEBLIORTF REAL A b THHE
WD, TRAX—RINSTFIEARA F 1k
FRETHIEMTHERL, vV
AL,
CiphergenExpress /N4 F < — B —fif4T >/ 7
b7 (W TAEROEEND
ProteinChip ¥ 25 L TOHORE, F— Zfif
Fize R — b T DREWRNA v — T —
BRRY 7 b7 T 2ROV T NVIER
EH T 5 Virtual Notebook, T —4# MDHL
BE—RT —FHEE1TS Data Analysis
Module 3 J UME 4 O t FRE =S ROC fi#HTIZ &
DYy TN — R —fRET . BRI OB
By ZAZY T L B NT e —T—
fiZHT 21T 9 Biomarker Analysis Module 7>

( sinapinic acid)

H18 Ay R s sy

LR END) RV,

B-1-4.ProteinChip VAT LI LB/ 1 A4
~—h— R ,
ProteinChip VAT Ll LB XA F<—T
—HRFIL, LT OFIETER LT,
(7)Y 7O
MiEY > 7RI REICEEND T
NT I VENIRITICE 2 DB R R/
RICHI 2 H57-0ic, MEETH. BA
FUHEBIRIC LV 4 B HBET S
(A) V> T IO
RTALE % OV > 7V & H B
ProteinChip EDEEE 2mm O AR v b
HmL, ARy b EOBEREEICEY
Yo FARDE R ERNTF N
BRI T S
(77)ProteinChip D¥LH
KLOBEIRCTAR Y FETE L, B
Redk & BFER R VB 2 b NS v
7 IVRIR B TR O RE TE MR & bR
A
(=) =R — IR 43 F OB
ProteinChip IZHitE S i & /3y
HORTF FOA F bz {RiETH-
DIT, ARy MR AF—RINSF
ML, BRsED
(A)ProteinChip UV —&—IiZ &L A HEIE
ProteinChip RS- & /37
BORTF FOEER LB REES
AT OEENTTEr THIET 5,
ZORE, BRI ERNRNTF RGFD
A F AT E R = R ¥ —T UV X
WA L—P—BBHEICL Y i S h B,
(7)) 7 — & ff#Tr
BlE SN N TEBRUONTF



R OB &3 & AR R B4 BE BT
HDHWVEEE BT TN TA2 LT
NA Fw—l—2HH T3

B-1-5. ProteinChip {2 K B % 7 /L AL E]
AHFFETIE, BBA A T 7 (CM10)
BLUOGRBA A 2T v 7 (IMAC30) %
FRHL TS A~ — I —EREE LT,
Elo. TaT A F T ~OY TV,
el = K% — RN 53 F DU, Biomek
2000 (Beckman Coulter) & B /-, Fh*
AL® ProteinChip (28T 54 7L ALEE )
EELUTICHAT 5,

RV A 53T~ 7 pld (BlES:
4 - CM4)

e - Yelfr /N v 7 7 — (100mM Sodium
Acetate, pH4) % 150ul/spot ¥R L T
SAMERICTRES L, Ny 77—
RO RS, ZOBREEY 2 [EiRY IR
L. Fy7&kmz b, Kz
KT7T 7 a10ul BEEE Ry
77— 90ul {ZmA (10 57 . 30
SEIERICTRE ) LAanbd 7
WOL N BTy TREICEE S
Wi, Ma Sy 7 r—%
150ul/spot #HNL T 5 Sy RIZIRIC TR
EH L, Fy7REEWHF. i3
B4 0 IR U IR R /7 2 B BRu N
%12 200ul/spot DEMIZK T 2 Bl L
HEIToTe, Ty 7R L%, 50%
fiFn CHCA

(@ -cyano—4-hydroxycinnamic acid)
% lul/spot ¥HN « AEL X472, Z O
fE% 2 Bl LT,

H18 o HAFZE RS

(Z)BA & T~ 7 pHT (BIES
4 CM7)

ff - BEH S > 7 7 — (50mM HEPES,
pH7) % 150ul/spot ¥ L T 5 4=
BICTIRED L, Ny 77 —Z2BVER
Wi, ZOBMEE 2 EYVIRL, Fv
TERmE PSR, RIZET7 T
vay 10ul ZHEE RNy 77—
90ul 2z (10 &R . 30 /M=
BIZTIRE S L6 H IR H
PR BEEF  TREICRE SET,
A - Peg Ny 7 7 —% 150ul/spot ¥
MLT 5 HEBRIZTRED L, Fv
TREE Y, Tk 3 E#VIRLT
FEWMER ST ZIY RV EIC
200ul/spot OEEMIAK T 2 B ALEE %
Tolc, Fv 7 &BR LI, 50%EaFn
CHCA ( «—cyano—4-hydroxycinnamic
acid) % lul/spot ¥A0 « BB X7,
COEEE 2EM VIR LT,

()1 A e F > 7 (B E & i
4, : IMAC)

A ATy TREICEELT S
72> 100mM CuSO, % 50ul/spot #AN L,
10 " MEBRICTIEL S LRI
200ul/spot DFBHIA T 243/ - 2 B
#. &51Z0.1M Sodium Acetate, pH4
% 50ul/spot ¥ L 5 =R TR
&5 L7=IZ 200ul/spot DiBHiK T
2 R EIT > T,

RICFRESR - -E\ENy 77— %
150ul/spot #AI L T 5 IR\ TR
EOL. Ny TZyr—mRYRW, =
OEEL 2 BIRYVIRL, v 7RE%E
P s ¥, RICKET7T5 7 av



10ul Z#EA - PS> 77— 90ul I
iz (10 fF&F) . 30 pR=RIC TR
EI LB YT AFDE NI
Ty TRENCRE S, e -k
#roX ey 7 7 —% 160ul/spot WML T
S5AaMERICTIRE 5 L, Fy7&Rm
e, ik 3 [ERDIR L CHERE
%4y 2 B0 BRUON 729212 200ul/spot O
MK CHBEAE AT, Fyv 7%
B HE U 7ot S0%fafn s v v E
(sinapinic acid : SPA) % lul/spot
whn - Bz w7, T oEEE 2 [Elig
DikRLT,

B-1-6.ProteinChip Y — # —
PCS4000, Enterprise) & 2HIE

{ Model

H18 Z3HEmfFsER e

HIE T — % B8 CiphergenExpress™ Data
Manager version 3.0 [ZX YV iTo7-, HIE
HFHI RS F BT — & & LT 0-100, 000
m/z (Focus mass: SPA-Low /6,500) , &%
FREET — 4 & LT 10,000-200,000 m/z
(Focus mass: SPA-High / 20,000) & L7z,

B-1-7.ProteinChip VAT LT L BF—Z
fi

5 — & f# #r 1% CiphergenExpress™ Data
Manager version 3.0 ZHWTIiTo7=, #]
ESNTEANNT MANLR—RT 4 AHIE
ATk, BEERIEZITo7, BEE
WIEICRW & 7B TOEY Th

o7

SFHIER S R0 B SrE | BT &S

m/z W= F—H

SPA
SPA

Dynorphin (procine) 2147.5 O
ACTH (1-24) (human) 2933. 5 O
Insulin (B -chain) (bovine) 3495. 94 O
Insulin (human) 5807. 65 O
Hirdin recombinant 6963. 5 O O
Cytochrome C (Bovine) 12230.9 O O
Myoglobin (equine) 16951 O
Enolase (S.Cerevisae) 46671 O

HEHHIKIE%, Total Ion Current (TIC)
Normalization & & ¥ IER(LABEZ 1T > T,
EFAEIL, UTFIEARTERENRORIE
GiEE (B2440) WWEHEL., R—oEHR

LA & Ef L 7o 7 — & BER CHUE AT %
Eie Lz (FRETRESIZE—78%
fFaL),



H18 4 48AF e s

ProteinChip I ALER R
HIE St Fraction EAM Rt s v— 7 ¥

1 CM4_Fr1 Fraction 1 SPA m/z2500-10000 60
2 CM4_Frl Fraction 1 SPA m/z10000-200000 195
3 CM4_Fr2 Fraction 2 SPA m/22500-10000 50
4 CM4_Fr2 Fraction 2 SPA m/210000~-200000 130
5 CM4_Fr3 Fraction 3 SPA m/z2500-10000 47
§) CM4_Fr3 Fraction 3 SPA m/z10000-200000 67
7 CM4_Fr4 Fraction 4 SPA m/22500-10000 65
8 CM4_Fr4 Fraction 4 SPA m/z10000-200000 152
9 CM7_Frl Fraction 1 SPA m/z2500-10000 85
10 CM7_Fri Fraction 1 SPA m/z10000-200000 186
11 CM7_Fr2 Fraction 2 SPA m/z2500-10000 56
12 CM7_Fr2 Fraction 2 SPA m/z10000-200000 191
13 CM7_Fr3 Fraction 3 SPA m/z2500-10000 43
14 CM7_Fr3 Fraction 3 SPA m/210000-200000 100
15 CM7_Fr4 Fraction 4 SPA m/z2500-10000 56
16 CM8_Fr4 Fraction 4 SPA m/z10000-200000 218
17 IMAC_Fr1 Fraction 1 SPA m/72500-10000 65
18 IMAC_Frl Fraction 1 SPA m/z10000-200000 169
19 IMAC_Fr2 Fraction 2 SPA m/z2500-10000 73
20 IMAC_Fr2 Fraction 2 SPA m/z10000-200000 89
21 IMAC_Fr3 Fraction 3 SPA m/z2500-10000 67
22 IMAC_Fr3 Fraction 3 SPA m/z10000-200000 68
23 IMAC_Fr4 Fraction 4 SPA m/z2500-10000 60
24 IMAC_Fr4 Fraction 4 SPA m/z10000-200000 98

B~1-8.ProteinChip AT LIZ LB/ A4
~— I —ERM ORI

fEHT %I 821% Signal/Noise>2.5 LD —
7 LU, LUTFOREZR b O AT 4 E i L
7=

(=)Permutation f&7E

& H A LHBA b (dO, d3, OP, OP35)
BT D ERE L HERDBOLER D
NZ R —BEPIC BT 5 RSB 0 iR
IZ1E Permutation FREZEEA L7, p
E<0.06 #FEEDHRL LT~—A
—EAH A L,

F7o. BEFEENCE LT, &BEC




BWTLUTD 3 A LKA FETO
(B % Permutation ¥a7E CHEHT L. p
fE<0.05 #HEZDHEHEZ L LT~w—%
—Em A L7,
@ do »5 d3 DZE{LE : d0_3
@ d0 235 0P DZE{LE : dO_OP
@ d3 725 0P DZEALE : d3_0P

(v PRT 4 v 7 EURGHT
Permutation ¥RE CHiH S hi-/34
T — T — M — 7 EARBEfETIC &
DS LITRVIAATE R, ZEERIT &
LT YAT ¢ v 7 Eaatt e £ L
7oo BRI #% . Bootstrap $EIZ LY
FEMTRE R D2 EVE 23541 L 7=,

()RS A — D — R ORI
& — AT

Permutation MREMRICESIx, %
B A LRA LV MITBOWTLL T ORERA
BEERRTE I F— (£16 34
—) EHhi L7z,

BRICEMNRERH D HEE 1, 5
RODEEIX 0 ELTERL, T
DEALRA Y N AR ELENGIE
(AT A HTDEFER - T,

0000 : ¥ XTDH A LKA FTHE
EEREE LW,

0001 : d4 DA THEZZBE

0010 : A3 DA THEEZBIE

0011 : d3, d4 THEZZBIZE

0100 : d2 DA THEBEZEZBIE

0101 : d2, d4 THEEZBIR

0110 : d2, d3 THEZEZBIE

0111 : d2, d3, d4 THEEZBIE

H18 Sy fEAFE &

1000 : dl DA THEZEZBE

1001 : d1, d4 CHEZEZHE

1010 : d1, d3 CHEZEZBIE

1011 : dl, d3, d4 CHEZZB2
1100 : dl, d2 CHEZEZHBE

1101 : d1, d2, d4 THEZZBIE
1110 : d1, d2, d3 THEZAZBIE
1111 : §RTOX A LFA 2 N THE
G R

B-1-8. SLEEHIAKE MCF7T L v B bhi-=
A ra g UG ERER T ST T r—D
o

AL RFOWE—#EFE, T AMER L
O FLFERFFIC & 0 IR MCFT L 0 &
¥ (W iD= AN TS 3 i SV A
Fy¥—2AWEBREZITY, ILEALVE
VEESRFRNCB I B H AR BE
HZEHBEREL, TORKRTT v b7
F— L DIEREIT O,

B-2. HiL HER2 EIEIGEMIZET 231 4~
— A —DERE
PUHER2HFRVE & 1T L 7-HER2[G 1 P9 F8 SLIE
BITSHIZDWT, P & R ISR+
DHER family®E HFEH & OBR LB LT,
HER familyZ HFBILeTAGIE R & DE &M
EETAHBIEANA—RADOT v A RER W,
HMiZFERL2 ) CTCERES N RT T
A AR E AV, FEEEEROmL
& L 7= (Chan-Hui PY, Stephens K, Warnock
RA, Singh S. Applications of eTag trade
mark assay platform to systems biology
approaches in molecular oncology and
toxicolog y studies. Clin Immunol. 2004
111:162-74.).



B-3. (LIBT3 A A~ — I — D
£
ERBGIE. MR Y o/ ERinE Rtk o R FE ML
FETHT R ba 7 U fdH D IR
fil +Him A b o 7 UoREMIZ X DB
BEIEDHETT S v, O S4ELL E AR - IE
% WG 2N B BTV 7T F v —2HET
BT EE L, MERBIEIPERLY
TEESNNNT 7 0 EBYT & L,
#f B o  FEC(5FU, epirubicin,
cyclophosphamide) 494 7 /L-DocetxeldH
A 7 VFRERITENC BT, RRAT. 15
BLRERRICIE R BERRE L, T e
A7 AEIC K BT & T E LT,

B4, JFRHEMABRICET AN, A —H—
DERFR '

THVE TR & OEEIC BV TIHE
REMEIE IR AL e — 0 — D
RHENTI2 N, Lo T, FERMEIE SR
PEFLIRIR . & Dl 72 & QNS IR LI
ERBEERLE OIS WT, FEEEMERL
BB ME A A~ — I — B RERT
HTEELT
JRFEVEFLIE OB EEE I TR I - AR
FEIREMEFLRE & A VTR MRS, 20 RELL
LD, Performance status (PS) ECOG
DOFYE 0—2, UIBREIRIEMEE BRY L LR
BFRRRITON D TEOER T, BEARA
NOXEICLAREBENEONIREFE L,
s (MAMELEL &) 2/ 3 M.
BT AT AT HARMER (BoR
R, RRNIE, BIGTRIEMSE) EILS
[FDORET BRI LT,
BEVEFLIRR B O BPE L, MRFEICR

H18 ZrfRIfFsEEm s

PRI (HEMRFEZR &) 2l shic
20 LA ok, Performance status (PS)
IX ECOG BT 02, BEFRADDLXEI
LAREBEREONEN & LT, B
MRIEBE, MBEEEOREE AT 5 B
RE (B OREER, BN, AHERES
%) OBREFIIBENOBEI L,
JFSEPEFLIE BB X L C OB MR R ML
ORI, Thbb, BEZ{T-> T
7RO EIERAT 1 A LAN. SR EIRRTE 21
H—28 B, FLELIBRT% 90 H—100 H D 3 7R
Ay MZTHATL, MiEZFHEM LA, 1|
S oM E (£M) X ioml & L, i
WXIEH ORBERHCER L, 2 A2 EEEY)
bR L7c 5 aicid, Bikuibra 2 HuEL L,
BRI B Ok L TR 1 [
B L, g (£M) i3 1oml &35, B
PEFLIRE B 2 OBk L. BEORIENE
BAVIZREGI T, YIBRTE 3 » A LUNIZ 1 [E
B E1T -7,

MEY 7 IIEREIAE A 17 B, Rk
L 20 B, BMEFLIREA 0L 2 bR
7o FEERIT 33 M D 83wk, IREMEIIED
L Stage 128 16 5, Stagell 2% 4 fT
hole, BYEFLIREKBHAONIRILHLERE 5
B, HEHENRTE 3 . Zofh 2 Bl Th o7,
TuT A s AR L BIENTIE, B-1 LA
FRIZAT o 7,

C. MFoeHER
C-1. RNE ARIEISBEMRIZET 531 A=
— 7 — DR _
C-1-1. 5 4 & > & #¢ pH4 Fractionl
(CM4_Fr1) OfRHT
AT L, FEDT —F (CM4_Frl :
2 7—F%Ey ) BRNGEELTTFHORT



— 2 AT 2 FEhE U 7o, TARAEAT TIL A 255
E— BT GR L i oT, NA A w—h
— ML, Permutation fEANT. FARE{REXIC
LDV IALTHIE L, VAT 1 v [
JEYHT 72 & TN Bootstrap 1EIZ & 5 2kl %

H18 2y HEAfFoEiR s

Ehul7c ERD, &7V THRA B
(4 KA B TR DML L IEEDEE
DEFRATIZEE L Cix, o7k, ~—
H—EME— 28, BLOT—FD05MHm%
R L= (R 1), |

Permutation{& € . fHEE ST, O XT oy oEGES TR T v T T4 X5%k). Bootstrap
ERICRDFGAF 255D E— I MBERYIAAHEITol- 5T ATFVYT T4 X%,
Bootstrap;iIZ kYR EEEFERE L=,

=1

do d3 d30 des d0-3 d0-30 | d3-30
Permutationf& &
(Pfili=0.05) 38 41 14 31 35 15 15
FHBE M
(tBRE1% % <0.8) 17 24 11 18 20 6 9

Histogram of X8344.2

Frequency
0 4 @
|
“.

2

J EF',

@
R

o
&

0.00 0.05 0.10 0.15 0.20 025

X3344.2

Histogram of Disease
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SWHNELD

X1 : T —2HEZRDH

Histogram of X88874
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X8es74
Histogram of Normal
> @
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|2 0
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Histogram of Disease
» @
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e T T T T 1
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Xg8se74
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H18 Sy AT FEHR &

F 7o, REFR RN IC OV TIE, Permutation fi#HT % FH\ N, p fE2Y 0.05 £V
YTV TRA Y METOY— 7 BEDZE b REWT—F2HRTEHZ LT, NAF
RHELUTHEITEEM Lz (K2), 2 BH ~——fEfE LT 189 OV —7 257
DR E R b IR B E 21 (& 2),

X2 : giiiLiE
 RABIED LR
RABIE LD TER
LT KA TDE

YT RAVMETOE— D ELEFHE T A-DICEEHEL THRITE
11o1=
d0 — d3.d0 — d30.d3 — d30

«— &Y
/\4—3?%113

i \

d3

A =

R2ARENHERSNT-E—Y

&R
255 =
do d3 d30 d65 d0-3 | d0-30 | d3-30
38 41 14 31 35 15 15




WIZ, B YVRT v 7 EFRFRT ORI
& LT, 189 v—7 & REICMBEFREKIC X
LR IABEFEMR LT, ZORE, HIEY A
TLADORMEEEBRE L, BEH (n/z) XV
INEWbDE~—I—FEfE— 7 & LT
N1, TORR, "M A~—I—FEMY

H18 SR g i

—Z & LT 105 E—~7 &5t &K 3). 106
DA T~ =N —fEfiic— 27 25 e LT
Y AT v 7 BERSHTE I LR R, 3
DOEME — 27 ZlAEDE D Z L TED
B L IERBEE R 100%X BT B SRV &K
HMETHIENAEETH T,

DEEEERE)

R3: FHBERHIC L DA H

-HHEFRMA0BULDEAEHED R AZHR

2DDMAEDHEDIL ., BILYDE—I%E{EA
(BAIITKIZDONTE—INTO—RIZHE VAT L

d0 | d3 | d30 | d65 |d0-3

do- | d3-
30 | 30

Permutation

BRE

38 | 41 | 14 | 31 | 35 | 15 | 15

R AT 17 | 24 | 11

18 | 20 | 6 9

[X13: Bootstrapit|Z &k 52 iR [[ £ 0 11

So8 Ll
<§ﬁ&uy//’_\\\\

\ ) | E—VDER
\ ~—

BURT

| mEEREN A EEE ||/




LinL, BV 2T 4 v 7 fRATICEA L7z
T U TNVEPR LB ThHoT2Z b,
Bootstrap £ (X 3) ZHWT, BE L
NRENVOEBEMEZFFM LT, TDOREE.
Bootstrap {£IZ & VW —EREHELL BiER S
e = — I — R — 7 IXFEE LT3,
50 EILL EBR S N7z B — 2713 7 ¥, 100
L ESEREINZE—J1F 0 EETH o=,

L LD TARMATRE S 2> 6 LU T OfE i & 15
7o DPermutation MEIC L VB -
NAF=—=H—FHE—I O AT 1
JEIRSHTIC LD . R L HERDREL &

H18 Zy AT FE R &

TR 5 Z N TE BRI SRV &
BESTDHZ ENTET=, @Bootstrap HEIT
& DR EZ UM OFHM T, BERTRRR S 28
FRZ@mWAA A~ — I — D RR S e
Mmole, QFEHOBEL LT, REXYME
BRI B0 v TN E R &
&L A F =T — O Y IATTRRIR
HFREDNTA—FZ—FEAFTHZ L N
ZiF bhnic,

RAADDRIALRAVTEHEEEZEDHIE—Y

do d3 d430/0P d65/0P35 R
X8344.2 X8344.2 X8344.2 X8344.2 ELGORBEHTHER
BRO03_GM4 Fri ELMizOE—STHEEE
BRO03_CM4_Fr2 NHEZETET=,
BRO03.CM4_Fr3 | C06436.8 0064368 0064368 £06436.8 o =
BRO03_CM4_Fr4
BROO3.CM7Fr1 | [ cossa 0893 00893 [
BROO3.CM7.Fr2 | CO6444 4 006444 4 C06444.4 006444 4 o . A .
oro0s o7 prs |- O08HES 006443.3 06443 3 006443 3 o Ejl, _léf:‘/%)/;g_%ﬁ ;ﬁ g 5}
C06642.3 ©06642.3 C06642.3 006642.3 >
BRO03_CM7_Fré IEEZEERNTHT—
s [ 7= < #7177
BRO03_IMAC_Fr2
BRO03IMAC_Fr3
BRO03_IMAC_Fré

C-1-2 AFFAT
TRMATRERICEE D&, T O 22 77—
Z v MIZ DWW T Permutation ¥ 7E .
Permutation FiEMRIC L ALE /K —
DHBIHE, BB RFZ— L2 1A~

— W —EHOKRV AR EERL =,

Permutaion ifAT I L P IRMRET & [AERD 1L
WEVERLE, ZO/RER, 4 2OF A A
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breast cancer i

Masahide Kondo and Masakazu Toi'

Concern regarding the economic aspect of cancer care has been increasing in the face
of mouniing hedlihcare expendiiure in Japan. The need, not only for effective, but also for

efiicient reaiment options in breast cancer care have been recognized in a broader
context. In clinical praciice, freatment oplions in first-line therapy for advanced breast
cancer have become similar fo those in Weslern couniries in the past 5 fo 10 years in the
contexi of so-called ‘evidence-based medicing’ employing clinical evidence; whereas
evidence of cost-effectiveness has been less acknowledged. Limited economic evidence
suggesis ithat current Japanese practice in firsi-line hormonal therapy is cost-effective.
However, the efficiency of other oplions, such as chemoiherapy, remains unknown. The
expanding use of an expensive molecular-targeling agent, rasiuzumab, has great
implications for a reatment algorithm for breast cancer as well as for cost-effeciiveness of
care. Trastuzurab, of which use in firsi-line therapy was not found o be cost-effective in
Western counlries, is expecied lo be used for o number of HER2-overexpressing primary
breast cancers in Japan. The extension of indicaiion of this single agent would increase
nafional hedlihcare expendiiure by 0.1%!: The authors believe explicit discussion on value
for money of new expensive drugs would be unavoidable, not only among heaiih policy
raakers, but also leading breast cancer specialisis in Japan in the near fulurs.

Expert Rev. Anticancer Ther. 6(2), 197-204 (2006)

Breast cancer has become one of the leading
causes of death and morbidity in Japan. It is
the fifth largest cause of death from cancers of
major sites among females after stomach, lung,
colon and liver. Mortality is rising continu-
ously (1}, although its age-adjusted mortality
standardized to world population (8.3/10,000
population) is lower than those in Northern
America (19.2) or Western Europe (22.3),
according to an international comparison by
the International Agency for Research on Can-
cer in 2002 {21. The latest estimated incidence
of breast cancer among females standardized to
world population (33.8/100,000 in 1998) is
the highest among cancers for major sites and
is rising continuously [3]. The number of inci-
dent cases in 1999 was 36,139, which is
remarkably larger than 11,123 in 1975; and
the age-adjusted incidence standardized to
Japan’s standard population increased 2.14-
times during the same period [4]. Notable

increases among the younger generation
implies that it could become as high as those
in Northern America (99.4) or Western
BEurope (84.6) (21 in the near future (3.
Although there is no established estimate for
the number of advanced breast cancer cases, a
proportion of cases with metastasis or invasion
among newly diagnosed cases reported from a
well-organized cancer registration (38.5%) 15,
and unavoidable expectation of recurrence
among early cases suggest that a number of
cases are subject to first-line therapy for
advanced breast cancer.

The increasing number of breast cancer cases
combined with the use of resource-consuming
therapies has grave implications for healthcare
resources in Japan. Healthcare expenditure for
cancer as a whole is reported to be US$283 bil-
lion, which accounts for 11.4% of the national
healthcare expenditure in 2002. This is
steadily both and

increasing in amount

10.1586/14737140.6.2.197
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share [5]. The breakdown for breast cancer is estimated to be
US$18 billion, accounting for 8.5% of healthcare expenditure
for all cancers (7].

These increasing trends, which are commonly observed in
industrialized countries, demand not only effective, but also
efficient or cost-effective, treatment strategies for breast cancer.

Breast cancer is a solid carcinoma developed from the mammary
gland. It is, however, widely acknowledged as a systemic disease,
especially in the case of advanced breast cancer that requires com-
bined modality therapy. It is also characterized by the involvement
of sex hormones in its pathophysiology. Chemotherapy and endo-
crine therapy play major roles in its treatment, along with surgery
and radiation therapy. Innovative — often expensive — antiturnor
and hormonal agents have been intensively developed and
introduced widely in industrialized countries, including Japan.

This review, therefore, will focus on drug therapy strategies
for advanced breast cancer and will discuss current options for
first-line therapy in light of cost-effectiveness in Japan. Major
drugs used in breast cancer treatment are summarized in BOX 1.

Treaiment sirategies for advanced breast cancer

Treatment strategies for breast cancer in Japan are arguably har-
monizing with global standards with the recent development of
a series of guidelines.

A consensus that evidence-based therapy should be provided for
patients, despite the evidence being evaluated by breast cancer spe-
cialists in Western countries and, therefore, there are probably
some unknown ethnic differences [8], has been rapidly formulated
in the last 5-10 years. When there was a sudden interest in so-
called ‘evidence-based medicine’ in the ]apanese medical arena in
the late 1990s 19}, wide clinical practice variations in breast cancer
treatment are acknowledged and the development of guidelines for
breast cancer treatment was launched. The variations were sur-
veyed by breast cancer specialists {10.11] and efforts were made to
establish a consensus. The first guideline was published as a report
of the Ministry of Health, Labor and Weifare funded research in
2003 (121, which was then revised by the Japanese Breast Cancer
Society in 2004 13]. In 2005, the Japan Society of Clinical Oncol-
ogy published a guideline for appropriate drug use in the treatment
of breast cancer {14}. The voice of the patient groups strongly
supported the creation of such guidelines for good clinical practice.

The treatment strategy for advanced breast cancer in the lat-
est guidelines {14] is summarized in FIGURE 1. Clearly, this is con-
sistent with National Comprehensive Cancer Network
(NCCN) Clinical Practice Guidelines in Oncology [15.101], and
its development was based on Hortobagyi's algorithm [16].

Treaiment oplions in firsi-line therapy for advanced

breast cancer

The guideline clearly identifies two types of first-line therapies,
depending on the nature of the disease: hormonal therapy for
hormone-responsive and non life-threatening disease, and
chemotherapy for hormone-unresponsive or life-threatening dis-
ease; however, it leaves the use of human epithelial growth factor

receptor  (HER)2-overexpression screening and  trastuzumab

/ Box 1. Major drugs used in breast cancer treatment

Hormonal drug
* Antiestrogen
- Tamoxifen
- Toremifene

» Gestogen

- Progesterone
- MPA

LH-RH analog

- Goserelin

@

- Leuprotide
* Selective estrogen receptor modifier
- Fulvestrant”
° Aromatase inhibitor
- Anastrozole
- Letrozole™
- Exemestane
- Fadrozole

Anticancer drug
e Alkylating agent
- Cyclophosphamide

» Metabolic antagonist
Folate metaholism antagonist
- Methotrexate
Pyrimidine metabolism antagonist
- 5-FU
- 5'DFUR
- Capecitabine

- UFT

e Mitotic inhibitor
Vinca alkaloid
- Vinorelbine
Taxane
- Paclitaxel
- Docetasxel

e Antitumor antibiotic
Anthracycline
- Doxorubicin

Human monoclonal antibody
- Trastuzumab

“Not yet made available in Japan.
5-FU: 5-fluorouracil; 5DFUR: 5'-deoxy-5-fiuorouridine:
MPA: Medroxyprogesterone acetate; UFT: Uracil and tegafur.

unclear in the strategy. Furthermore, the guideline identifies two
subtypes of first-line hormonal therapy depending on the meno-
pausal status. For premenopausal disease, combined therapy with
a luteinizing hormone releasing hormone (LH-RH) analog
(e.g., goserelin 3.6 mg/4 weeks or leuprolide 11.25 mg/12 weeks)
and tamoxifen (20 mg) is strongly recommended compared with
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Cost-effective options in breast cancer therapy in Japan

‘ Diagnosis of metastatic breast cancer

!

Determination of site and extent of disease
Assessment of hormone—receptor status,

disease-free interval and menopausal
status

Hormone-responsive disease
No life-threatening disease

l

First-line hormonal therapy (Panel A)

i Y

No progression of Progression of
disease disease

r'e

Second-line hormonal therapy

No progression of Progression of

}: \

Trastuzumab alone or trastuzumab + chemo-
therapies for HERZ2 -overexpressing disease

Hormone-unresponsive disease or
life-threatening disease
Support therapy for chemotherapy

}

‘ First -line chemotherapy (Panel B) l

s ~
i }
No progression of Progression of
disease disease
P
] Second-line chemotherapy ‘
s AN

J N

No progression of Progression of
disease disease

i

l Third-line chemotherapy ‘

|

disease disease
d
t Third-line hormonal therapy ‘
rd N
Response No response
Panel A

Aromatase inhibitors (anstrozole, letrozole) for
postmenopausal disease

LH - RH analog + Tamoxifen for premenopausal disease

l Supportive care !

PanelB .
Regimen with anthracycline or taxanes

Figure 1. Japanese guidelines for treatment strategies for advanced breast cancer.
LH-RH: Luteinizing hormone-releasing hormone; HERZ. human epihelial growth factor receptor type 2

inhibitors or
tamoxifen. For postmenopausal disease, aromatase inhibitors,

single-agent therapy with ovarian function
anastrozole or letrozole, are strongly recommended compared
with selective estrogen receptor modifiers or progesterone. As
first-line chemotherapy, regimens with anthracycline or taxanes
are recommended based on results from randomized trials and
systematic reviews. Suggested regimens are doxorubicin and
cyclophosphamide (AC), cyclophosphamide, doxorubicin and
5-fluorouracil (CAF) and doxorubicin and paclitaxel {AT).

In practice, however, treatment options in first-line therapy are
not totally consistent with those recommended in guidelines due
to two factors: use of trastuzumab and variation of preoperative
or postoperative adjuvant therapy. Trastuzumab is one of the
most innovative agents introduced into breast cancer treatment

since the 1990s, which is famous as an example of the product of
genome-based drug discovery. It is a human monoclonal anti-
body, targeting HER2Z, and its use, combined with chemother-
apy for advanced breast cancer, has been proven effective in sev-
eral clinical trials {17]. Assessment of HERZ-overexpressing status
is routinely performed following a guideline formed by the
Pathology Committee of Trastuzumab in 2001 (18] and, pres-
ently, regimens including trastuzumab are usually applied as
first-line therapy for HERZ2-overexpressing disease. Current
treatment strategy for advanced breast cancer in practice, taking
HER?2-overexpression status into account, is shown in FIGURE 2.
For non life-threatening and hormone-responsive disease, sin-
gle-agent therapy is often chosen regardless of HERZ-overexpres-
sion status, which is in accordance with Hortobagyi's algorithm.
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