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2 HKICLIREZEEDOER

R LR Fa s &2 —E(TK)AE D
) UEMEERIL, Y FVRTHRANMERLE
X%k H09, EGFRIZZDIEFE L MEMICE
BLTw3D, ZLOVPATEBEAEZHL TS
ZEDPHMONTBY, RIBGAA25~TT%, A&
3 A43~89%, FHSEERASA80~100%, BIVIRAS
Ad0~80%, FEDSA30~89%, EHIFEATAS0~
90%, FE/NHHRAIATA40~80%, FHARIERE40~
63% LEFESIN TS, TNHEGFRDOBFEIZH
i, MEFEDFER, 7RIV AHEELH
BLTBY, Y7 FIVoOMERICL Y EEDEE
PHITE S EE 2 b/, EGFRILAIZEGFR
IZREE L, PUED%EE L7-EGFRIZHEIAZ N~A
721t (internalize) S5, ThIZ X Y RAEE D
EGFREHA L, RELTU T Y FOEEL
ZDHD 2 EFROFH (dimerization) 72 5 2 ¥
TP MEETEIFIT 5. Gefitinib*erlotinib7z &
nFayrFF—YEEFLISA v — %KL
72:OBLDEGFROBETY YE{bxHET A Z LT,

ST VEERNT A bR TWA(3). EGFR
PuRix, AT AEF ) CIESEEING %
RL?, EGFFR% % — 7 v MI L7 FiEEE
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FEEHREDVEA TN,

BEWCOPDEGFR%E ¥ — 4y M L7zHifk
HRPREFRSLVETTIERFTHY,
NENEDOWTHEEINZ 5.

2. Cetuximab (IMC-C225) (Erbitax®)

CetuximablIEGFR%Z ¥ — 4"y MZ L7k b-<
T AF X FIgGIIUATH 5. EGFRNDEHA M
AEEDY T FL D b 1 WHBEAE N0,
BEMICHEV/ERZRY. Cetuximab®D# 512 X
DHIBREEE, 7RV AGHE, MEHE
FHE, SmBEEIFILEED LN T NHHE
BRI NoTnBEEZLNTVAS,
BATIATOERTIE, 1)/ 7720k
BILBREHRESR, 1V / THVRInE o
7ot Zcetuximab& 4 ) /T AV EHERAT AL
T, TIEBRIREVSBUREDLNE Z EATREN,
FRIRABRICEIRPES o /2.

FTEGFRIGEA ) /T 0 VARG A BE
57125 L CeetuximabBE T 55T H L7110,
PRE 2o 7-fEBIE 5 & (8.8%) TH o748, THh
I3RIE G TOEGFROFEHEE L HEIEEID 5
nixmosz, £, BERGE LT, grade3/4
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=1 BEEMEBAZIATVBHKEEEZOET
HAFE R o y47 PR EER
FEARTF ) VNE CD20 Rituximab F AT 2001 H A
CD20 %Y.ibritumomab tiuxetan < 77 A + M4 ERIRLTTE 2002FDAKER
CD20 Bitositumomab ¥ 7 A +iggHERIEE  2003FDAKEE
CDh22 Epratuzumab v hMb Phase I-1I
CD22 Y epratuzumab & ME+IGHERITE Phase I
HIA-DR Remitogen v b Phase II
v =R CD33 Gemtuzumab v ME+HLA AR 2000FDAZKGE
ozogamicin
B iRt vosEkERE  CDS2 Alemtuzumab v Mb 2001FDAZER
KAz L EGFR Cetuximab F AT 2004FDAZGE
EGFR Panitumumab <) Phasell
- EGFR h-R3 v Mt PhaseI/1
KA A, BPARYE VEGF Bevacizumab v MMt 2004FDAKER
KIGHS A (JiF#2) Epithelial cellular- Edrecolomab <A 1995 ¥ A v KER
adhesion molecule
HASARE HER2/neu Trastuzumab v MMb 2001 B AKER
FEBARE CEA WY.CEA-cide & MbE+HEHERRTTER Phase I /11
BEREE VEGFR2 IMC-1C11 X A5 Phase I /10
KIGHS A A33 huA33 v b Phase I /1
B A G250/MN G250 F AT Phase I /10
LA Lewis Y HU& SGN-15 F AT Phase I /I
Hu35193 v hMME Phase I
AT /)= GD3 KW-2871 FAT Phase 1

DT 7 WEEB16%, TV VF-RIEA5 %,
REERRAT 4 %D b7z, KB Dgradell &
BRI, grade0,12,3-4 DEBEFERI o7
BFNFNOEIIRE P IYEX1.92H, 640°R,
957 B TH Y, FEEHIEAR VRS S EEH
FEEDEOREL 21 ) AT EEEZRLL.

BOND study CW¥EGFRIGHEA 1V /77 VARG
KIEDABREE T ¥ AL L, cetuximabHIHEF
¥ cetuximab+A U /7 VEEE THEILZZ?,
HIE B BRI B R BB TL1%, FRET
23% L ABIHARTERL Tz (R 2-3,b, 0).
HFEESTREARCBVT, IVTH, B2
B, 77 AERES, FHEREL R SN CRR
L7>. BOND studyTb @iz, BEIVEI o7
EENIIR T & 2 WERIC IS TEFIREWER
ATREN, TAUZEMEE, GRRAEEL LICEEDD
niz.

BOND?2 studytZBOND study & EIFR DR R E
E(L ) )FHARBIIFLTA ) ST+
cetuximab -+ bevacizumabfif I & (CBI) &,
cetuximab +bevacizumabft FEE (CB) 125 Thb
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(3CHRE & 0 YE)

L7 CH B, BOND studyDZhEND
arml-bevacizumab % b4 L72#&4F724%, CBI
B L CBEEDZRITFNAN3T% L20% TH Y,
ST A fT AR I F AT 9mon &£ 5.6mon T&H o
7o T OREBOEZEIL, cetuximabDERIMEL W
310, SFEMEEERLOREBICLN S
5 BNBEIEETELIEERLIIEIS
72, L7L, 2O RFABCEREOSE L
W MESERIC o TWA I L ERRL T
7-.

Cetuximabid, #EAEFIF LTS, BEFFD
HAARE OB ) BVREENREZRL
TW5(FT3). TNHDERIE, wiNlbphasell
DLOTH Y, BROBEFIIEIANLNLIZ
I T T\ Aphase I DRERZF2 T
Wiz,

BERETHWABAIEETREEESERN,
B b SEEOBEETH S, BB IIEGFRIEE
# T Bgefitinib & FAEIZ, VWHWBT 7 2R
BAEMETH HHS, T5%CHIRL, grade3 Ll
bz BEIAE, BEIRESTE2%, A/ TA
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H3 EGFREEMILD A H = Z L (L Ly B HEZ)

YEDBATIZI% LFHESINTVAEY, Grade2
ITORE, E¥I DRI/ AT oS,

Abu= 5/-»7U~A&E@%ﬁ%ﬁ5#
grade 3 DL EDBAIIIRES IO HND., Tz,
BEE OB (mfusmn reaction) t¥, #IEF%
BT D ZEHNE L, FOERIIME, BE,
Ik REER & Ch s, MERT, [EkERE
Dgrade 3 L EDORIG % & 72T ERNIL 3 RRE
THHH, 0.1%DEF CHRILHZBE L2
EHBHY, EEPULETHE. T LIVF—HE
DETHEVPHERE I N TS

3. Matuzumab (EMD72000)

Matuzumabid, EGFRIZx$ % & MLIgGlit
HTHbH, Thbb, URZRERT LS TH
BHBERERMN O AT ARRDY V37 T
%hﬂ%@%%ik%@%@&yN7<4§/
WAHBERTH 5. 5 1A CIIZEGREIC
o & 72 o 72EGFRIGMEDKIGED A, EEDA
SHERASADBE22% 125 3, PR23%, SD
2%, 77 AMEREBEOESIT64% LH/EINT
VBE), KIFTHEGFRIBEDOKIGIA, B A
é‘ﬁﬁ%ﬁ%‘%@ ZE TMERERE L L?”‘—’:f’én
KBS A BT 2 BIDOPR, 1061 DSDIES] % 52

BTB0, FHEACEREL DI £ 2 BHA
TORENR, FERBACORFOHFTHNT
W5,

4. Panitumumab (ABX-EGF)

Panitumumab{ZEGFRIZITT 5 b MgGHiET
H5BH. 100% PHED Y V87 TTETWS T
O, BHIIFTEHENTE R WOPERT,
fHDOPIEGFRELE L b & X D EWERET T 7 7 4
VOYEHNFTE S, PanitumumabBE|#x 5

i, BEREEICRICIC R o HEBEBITA
BE T Sphase T 12BWT, PR11%, SD 36
% & BIFRREE IO, EEEMEIZ5%IZEE
W HN/AS, grade3 LLEDHEEIX 7% TH o
7z, EREEMEDITIE, BARS51% (grade 3 Ll
F9%), TBER39% (3 %), FTHI36% (2 %),
FEFE30% (3 %), % & Tdh o7z, CetuximabiZgh
% b N Ainfusion reaction b 2D SN TV vy,
72, 20054E11 i, EEMHFEIRNGE 2o
724632 % 5 » ¥ 14 L T{Th N i-phase Il SLER
1BV, panitumumabE &% 5-13best support-
ive careFE IR THBICEREETHELEE
TAHEERIN, TNITLY2006FITIET X
VATHERBENERAATH A, 72, /I
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= 2.p BOND study—HESR (grade 3/4)—

CPT11+ . CPT11+ .
: Cetuximab . Cetuximab
C(ent‘-i-le%%b (n=111) p C&tixzul%%b (n=111)
CR+PR 23% 11% 0.0074 TH] 45(21.2%) 2(1.7%)
CR+PR+SD 56% 32% 0.0001 =N 29(13.7%) 12(10.4%)
MedianTTP 4.1mon 1.5mon | <0.0001 7 ARG 20(9.4%) 6(5.2%)
MST 8.6mon 6.9mon 0.48 TR ERIRA 20(9.5%) 0
5/ MErE 15(7.1%) 5(4.3%)
=y 10(4.8%) 3(2.7%)
Wi A, MTHAA, BEEAAILDUT g 163 ol
QAT A, BISLERA A, REAREEDTA - /MR 1(0.5%) 1(0.9%)
%%%Hﬁﬁ%#ﬁbﬂfﬁh,wmﬁﬁto BIEE 0 4(3.5%)
WTHRIFENTV A, Cetuximab ;258 0 0

5. EGFR&ER & HEBFMR

2, H5 A DGR BV Btratuzumabld, FREID
FCH HErbB2NFE & FUEHEMRA & < T
5N T WA, Cetuximab d HHEGFR
BB KRB AT A KT L TR R ATED 5T &
#2745, BOND study TR ENTZ LI (T, cetuxi-
mab O HiEES B EGFROFHIMEE L T o72<
HEAZ0 R o7, FLCEGFREER & 15
gefitinib b FERICHUBRAIR & ZEBEENSMEE L
NI ED—DDFTH o 727, EGFRMDATP#E
AT (exon 19) DERFHETFREFIR S &
DIMEDT BT, KIFHAT S RERORE D
T ENT, j(ﬁ%f)i/v“C“@EGFR@jﬁ?ai T&A
VI b b o7z, EGFREMET O &g
EME LT A L OWESHHNY, S0 %5
BHEPLEEEDNS.

VEGF (vascular endothelial
growth factor) £1FRIIC L 7= AR

1. »h EVEGF

T e, AoMEcBNT, ERERK
HEHoTVEEEXLNTVD, TREDVA
DEFBTLERTH L. MEFECHETSS
¥ CHIBEM SR S ND L) IREHAS, 1971

% 2.c BOND study—RESZMELE HEESROBER—

CPT11+Cetuximab Cetuximab
RR MST RR MST
EREkzL| 6%  3.0mon 0% 2.5mon
EEEEDY 26%  9.1mon 13% 8.lmon

4|2 Folkman 5 12 & 0 7R S 12, HEADHETES
B H I ELELBECEELREL, FER
R % BT 5 720 D IMEROBED, £O
I bR TR AERPICOVTONESD, 20
wAETbRTEL.

1980464t Senger b (XA I & B BEKET
B OBEORIERICBVT, B 55w
NMEBBRFERT LRI ARTTF FOFEL
s VPF(vascular permability factor) & 5%
L7-. ¥7-, Ferrarabld, TEEDOIERMAZO
s b MR EMEOEEERET 5 HT
% 52, VEGF (vascular endothelial growth
factor) & &1 L7275, MHERFE—DOWHTH S
Sl AMEIHIBA L,

VEGFAIZIE, 8DDATTA VY TINYT ¥
FASH BT DL, FNEFENETHREAD
WA CHERD LVDNT A, REDP%

=3 KENADEBELICHT % cetuximab—+-$11° A Bl FEEEphase 1| DRGR

IFL CPT11/5FU/LV (AIO) FOLFIRI FOLFOX
+ Cetuximab + Cetuximab + Cetuximab + Cetuximab
(n=29) (n=21) (n=22) (n=62)
CR+PR 48% 67% 46% 81%
SD 41% 29% 41% 17%
PD 11% 5% 14% 2%
Ref. AH. Rosenberg G. Folprecht P. Rougier E. Diaz Rubio
ASC02002% ASC02005% ASCO02004 ASCO2005*
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VEGF-B
PIGF-1,2
TKI
TKII
VEGFR1 (Fit-1)  VEGFR2 (Flk-1/KDR) VEGFR3 (Flt-4)
NEFHE, HBETE U INESSE
4 VEGF&VEGFR(ZUHERY & ) %)
fERE LT, Bk, 8IRELCTU v YEDOHRKE B ThbhTwb
MR DOWEIETH 55, HRLHERIZEED) 7R b — VEGFDOBEIFEFIIMA A, A, HILEFH

TANLHEMEESFAEE R, EHEREROR
A, BRERBRY NV BOEES, MEEER
FOFELRY, SFSTFLHEPDLZ DD
o Twb, VEGFEEEET & LTI, VEGE
B,-C,D,EFFESNTEY, AEICLEH
Y UNERELREICEST A ERNvbR
TWh, 0N EFAEV) L) bFEEERE
LEBCTHEIZED TV S, '

VEGFDOZEKTH 5VEGFRIZIX, VEGFR-1
(Fit-1) £ VEGFR-2(KDR/Flk-1), VEGFR-3(Flt-4)
D 3TEEPDH S (R 4). VEGFREZERFREF T
Y rEF—ET, VH Y FThHLVEGFOREAI
XYM H 5 F 1 v & F— (TKI, TKID)
B VBLEN, VPR THRNMED o TW
(. IhooEE, I/VEREERTZE
£ (PDGFR) %, GIST7% & CTHREIRBE L TV hc
kitF o> ¥ F—¥LHEELTEY, VEGFR?,
PDGFR, c-kit% # 2 5 SU11248%° VEGFR-1,
2,-3, PDGFR, c-kit® # 2 % PTK787/ZK222584
REFTNVFFOY X —EHER & LTGIST
PRBWAZI LD ETEEL DI ATHERESR

A, BN A, BIEFAELEEZ L DWATERD
ENTWAE, PAEETFTH Asrciras, ber-abl,
AHIHIEETTdH Hpo3IEVEGFEIE Fl M #etE
DEFRICHY), INLOFETFOERIZLY,
WA BIT HVEGFOBREIFHRSAONS LE 2
ENTWAY, HFATT ADZTE, PVEGE
PR L ALFERE, BATRELE L OB H CHES
ROPRDOONTED, PIVEGFHEIZ L A MED
EELE, 2RI PO ARMBEITO LA,
MFLe EVED—HTH B LEZ HLNTWEHD,
2. Bevacizumab (Avastin®)
BevacizumabiZVEGF-AIZx$ 5 & MEHET
HY, MPOVEGFAIZEALFMTAHI &T
VEGFRIZHEEST AVEGF-A%R A &, HREL
TVEGFRUT DY 7 F V% HETS. Bevacizu
mabld KIGAADHRE 65, FiATAS, FLASAD
WCBWTHBRRFEE THhNI, BREHREH S
NTwb, KIBHATIE, IFLEHR: +placeboRt
&, IFLEEICbevacizumab 5 mg/kg % [@:BE6F A
5 L7-#, %L T5FU/LViZbevacizumab 5
mg/kg % BEFRED 3 BE T HLEEER (AVF2107g) %

39
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2 4 BevacizumabEEEEEHR

Hurwitz JCO 23, 2005 Giantonio ASC02005
IFL(%) IFL/BV (%) 5FU/BV(%) | FOLFOX4(%) FOLFOX4/BV(%)
(n=397) (n=393) (n=109) (n=282) (n=286)
MBZESLRE Grade 14 16.2 194 13.8 2.8 4.4
i Grade 3,4 2.5 3.1 6.4 <1 3
&I E Grade 14 8.3 224 33.9 - -
Grade 3 2.3 11.0 18.3 2 S
Grade 4 0 0 0 <1 1
& 37 R Grade 14 21.7 26.5 34.9 - -
Grade 3 0.8 0.8 1.8 1 0
HLEZ AL 0 1.5 0 1 0

(cr®® L h51H)

£S5 CPTURISKEBEN ALK T 2EKSE Il 4BiRER (ECOG3200)

ECOG3200 Rosenberg 2003
BV FOLFOX4/BV FOLFOX4 FOLFOX4
(n=230) (n=271) (n=271) (n=272)
RR(%) 3.0 21.8 9.2 9.9
$<0.0001
TTP (mon) 2.7 7.2 4.8 4.6
$<0.0001
MST (mon) 10.2 12.9 10.8 9.8
$=0.0018

7y, 2N TT B R o o{E (IFLEEL5.6m vs.
IFL+bevacizumab#20.3m vs. 5FU/LV+bevaci-
zumab¥f 18.3m) & bevacizumab® EFEHIZ LD
AFHEOEEITRENSLD, T, FERRL
LT, BILED placebofET83% TH o 72DIC
%t L, bevacizumab®T22.4% L HEIIEI o7,
TRUANCD IR 7 VST R Y, [EROH
HAREZFEEDO 7O T 7 A NVERRB LN
ZEDNRBENLS, ELICEERETREAR
bevacizumabffAEE CHILEEILYEBNIIRD 5
Ni-Z & T, 5H%ERIZbevacizumabd R D
THERASNDILHI), BEERTEILETS
5 (R 4).

F 72, CPTURIGERICAT 5 ZRIGEE LT
FOLFOX4 B H#EE L, FOLFOX4+bevacizumab
10mg/kgEE TITHN7-ECOG32005 8% (38 5) Tl
A JE AR Fh o 1 (10.8m vs. 12.9m) &, bevaci-
zumabBt A CHEELETFBOERIRO LN,
bevacizumab?S KAt A DIbEFEE Dkey drug®
—DOTH5B L) BHEEER-HD DI LD,
INEZITT, EITHTH > 72SW0OG03037% &

(SCE® & D 51H)

bevacizumab’z L Darm#% b DHERHKERDS, T~
M =A% R ) Ikic e o7z, FIERAES
1233 L Cid, mFOLFOX6#E L, bFOLEREL,
XELOX (CapeOx) =D 3 #IZ#F M Nbevaci-
zumab %P U725 » 7 2404 TAERERD YT b
72(TREE-2)®, 7S A4 <) —xL FKRAL ¥ M
FEHETHY, G/ADFMEIZOWTIE, ZEHTH
BCELEDEHTH-72. L»L, bevacizumab
FHETIH2.8~42% DHEILEEIIRO LN, B
IHEBEL: LN EERE LThIToNE.
BWHEICDOWTIE, EFRIE LN ENTREEL
(mFOLFOX6 40.8% vs. bFOL 20.0% vs. CapeOx
27.1%), TREE2(mFOLFOX6+bevacizumab 52.1
% vs. bFOL+bevacizumab 34.3% vs. CapeOx-+
bevacizumab 45.8%) & bevacizumab® L 3 -&%)
RRBR I N,

—HT, AFXFVTIF, ANV TFAYR
& & o 7o KBEAS A D3rd line & L TS5FU/LV+
bevacizumab % ¥ 5 S 7-100% T, =xpZFEIT
DT 1%V THY, BRI TOFERIHE
B‘BINSG,

40
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6 WMEETR(BLEESE)DREEENCLZ KRB AR, THEFRS I EBRE
Trial FO 3 Protocol Phase
NO16996 w5 XELOX£BVvs. FOLFOX4+BV Phasell
SWOG0303 & 51 XELOX*=BVvs. mFOLFOX6£BV Fak
CALGB80404 #E FOLFOX or FOLFIRI Phasell
+BVvs. +C225vs. +BV+C225
CALGB80203 s FOLFIRI#C225 vs. FOLFOX4+£C225 gk
CRYSTAL - wE 5l FOLFIRI vs. FOLFIRI+C225 Phasell
EXPLORE BEiRES] FOLFOX4 vs. FOLFOX4+C225 Phaselll
EPIC FOLFOXA & CPT11vs. CPT11+C225 Phaselll
CONCEPT #8151 BEEImFOLFOX7+BV+EMg/Cavs. Phasell
BRI mFOLFOX7+BV+Mg/Ca
BOND3 FOLFOX+BVAIE CPT11+BV+C225vs. BV+C225 Phasell
PACCE wE 5 FOLFOX or FOLFIRI Phaselll
+BV vs. +BV+ Panitumumab
OPTIMOX3 w5 (FOLFOX7+BVX6 — FOLFOX7+BVX6) +Erlotinib vs. Phaselll
(XELOX+BVX6 — XELOX +BVX6) +Erlotinib
3. IMC-1C11 EBEEENG, — AT, HEEREOLRICHE

IMC-1C11IZVEGFR21Z543 % 5 XA SHMATH
5. VEGFR2% L7z 7 VR EZHIRIT 5
ZET, HUEGEMREHEET S, Phasel Tl
grade 3/4DFEEIIFRD ST, &5 L7-1461F
4 FIZSDAFRD LTV 53,

Edrecolomab (17-1A)

Edrecolomabid, #il3REDHES > 737 17-1A
Y=y MILE7O— < AlgGlaiifs
THA. 1894 Dstage [l DKFGHS AT R HHENEREE
ELTIT-AR RS &N T v 5 A ERER T
FATEIEB AT, 1T 1ARS BBV, A
SICEFHROERYZD®, LrLE0RE
edrecolomabEfHEE, 5FU/LV (Mayo regimen) B
JhEE L Fhiledrecolomab® LW L7-BE L i
L7y MMERERITIE, B2 SIIREE
BOhholz b0, EFHESCEREFHAR
2B, edrecolomab® EEEFIFIIFEDO LN
¥, edrecolomabBiiEElE, SFU/LVEEE T,
FEIZ3EEREFLE (53.0% vs. 65.5%, p<
0.0001) T4 o T\ 72,

REETHOBRKRAER ESRORE

IR 7E 4T H D cetuximab, bevacizumab,
panitumumabBED E 2 FRRRERT R 6 IIRT.
Bevacizumab, cetuximab & ¥ (2 ¥ ENEEFI T D
¢y747&%%ﬁ,mwiiém%%§éﬂ

41

IEREBEOEEII T TIEBKTHMERSNRT
BYD ZOBKREERIIHEFAET LD,
B LTHENZEEZLEL LTV EDIZED
LA LBEHETHALDON, T EDERPEAIC
TFhbhTwd, 2006 121E BARD KRG ALE
TR S D FEIAERAANEAT S b A,
BRDODDIEFEEETAHARLPICEAT LI &N
BEETHHD, IV o-HEWAELH S S
EEFBEICANTBLLLEN D 5.

o )
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S-1 as a Single Agent for Colorectal Cancer: Takako Eguchi and Kuniaki Shirac (Dept of Gastrointestinal
Oncology, National Cancer Center Hospital)
Summary

Chemotherapy for colorectal cancer is now improving rapidly due to new drugs like oxaliplatin and molecular
targeting drugs. The key drug, however, is still 5-fluorouracil (6-FU). $-1is an oral 5-FU anti-tumor drug that
combines three pharmacological agents: tegafur, 5-chloro-2,4-dihydroxypyriding, which inhibits dihydropyr-
imidine dehydrogenase activity, and potassium oxonate, which reduces gastrointestinal toxicity.

The results of the phase II study suggested that S-1 as a single agent was active against metastatic colorectal
cancer: CR rate was 36-40% and MST was about one-year. Toxicity was all tolerable. Clinical trials of S-1 with
oxaliplatin or CPT-11 combination chemotherapy are ongoing in Japan. S-1 with molecular targeting drugs will
also be studied. Therefore, S-1 is expected to play an important part in chemotherapy for colorectal cancer. Key
words: 5-1, Colorectal cancer, Corresponding author: Takako Eguchi, Department of Gastrointestinal Oncology,
National Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokyo 104-0045, Japan
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Table1 Toxicity data of S-1 phase II study Table2 Toxicity data of S-1 phase II study
grade Incidence of - grade rade > 3
Toxicity (No. of patients) > grade 3 Toxicity 1 2 3 4 ) (%)
1 2 3 4 %) Anemia 7 7 3 0 7.9
Haematological Leukopenia 7 10 O 0 0
Leukopenia 17 10 1 2 4.8 Neutropenia 4 10 2 0 5.3
Neutropenia 4 11 7 1 12.9 Thrombocytopenia 4 1 0 0 0
Anemia 5 11 4 0 6.5 Diarrhea 5 8 1 0 2.6
Thrombocytopenia 5 2 0 5 8.1 Nausea/vomiting 8 7 0 0 0
Non-haematological Anorexia 15 4 0 0 0
Stomatitis 8 2 0 0 — Stomatitis 11 3 0 0 0
Diarrhea 2 6 1 0 1.6 Hand-foot syndrome 2 0 0 0 0
Anorexia 7 11 3 0 4.8 Pigmentation 15 0 0 0 0
Nausea/vomiting 7 4 1 0 1.6 Malaise 17 2 0 0 0
Skin rash 2 4 0 0 — Bilirubinemia —* 14 3 0 7.9
Pigmentation 11 0 0 0 - (Shirao, et al, 2004)
Malaise 9 2 1 0 1.6 ¢ grade 1 bilirubinemia is not defined in the toxicity
(Ohtsu, et al, 2000) criteria of the Japan Society for Cancer Therapy.
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(Japan Society for Cancer Therapy: Criteria for the
evaluation of the clinical effects of solid cancer
chemotherapy. J Jon Soc Cancer Ther 28:101-130,
1993.)
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Pharmacodynamic Studies of Gefitinib in Tumor Biopsy
Specimens From Patients With Advanced Gastric
Carcinoma

Federico Rojo, Josep Tabernero, Joan Albanell, Eric Van Cutsem, Atsushi Ohtsu, Toshihiko Doi,
Wasaburo Koizumi, Kuniaki Shirao, Hiroya Takiuchi, S. Ramon Cajal, and José Baselga

A B S TR ACT.

Purpese

Epilc)lermal growth factor receptor (EGFR) is highly expressed in some gastric cancers and is
implicated in cancer cell growth and proliferation. The objective of this study was to assess the in
situ biologic activity of the EGFR tyrosine kinase inhibitor gefitinib in gastric tumor samples in a
phase Il study.

Methods

Patients with previously treated stage IV adenocarcinoma of the stomach or gastroesophageal
junction were randomly assigned to receive gefitinib (250 or 500 mg/d). Tumor biopsies, obtained
at screening and on day 28 of treatment, were assessed for biomarker expression using
immunohistochemistry and analysis of apoptosis.

Results

One hundred sixteen tumor samples from 70 patients were available, 70 were baseline and 46
were on-therapy biopsies. At baseline, levels of EGFR expression significantly correlated with
levels of phosphorylated EGFR (pEGFR; P < .001) and Ki67 expression (P = .011), but not with
phosphorylated mitogen-activated protein kinase (pMAPK). After gefitinib treatment, levels of
pEGFR in tumor cells were significantly reduced (P = .001); this was not the case for pMAPK and
phosphorylated Akt (pAkt). However, in some cases gefitinib inhibited pAkt and these tumors had
enhanced apoptosis. Likewise, there was a significant correlation between increased exposure to
geftinib and enhanced apoptosis.

Conclusion

Gefitinib reached the tumors at concentrations sufficient to inhibit EGFR activation in advanced
gastric carcinoma patients, although this did not translate into clinical benefit. Overall, intratumoral
phosphorylation of MAPK and Akt was not significantly inhibited by gefitinib. However, the finding
that decreases in pAkt correlated with enhanced apoptosis deserves further exploration.

J Clin Oncol 24:4309-4316. © 2006 by American Society of Clinical Oncology

Sliwkowski*). EGFR is highly expressed in approxi-
mately one third of advanced-stage gastric cancers®
and has been shown to be a modest prognostic
indicator.® Recently, agents targeting the EGFR
have been shown to have meaningful clinical ac-
tivity in a variety of tumor types (see review in

Gastric cancer is one of the most common causes of

cancer deaths—worldwide it is second only to lung
cancer.' Prognosis for patients with advanced stom-
ach cancer is poor; the 5-year survival rate for pa-

tients with localized disease is approximately 609%,
whereas for those with distant disease it is only 2%.?
Therefore, there is clearly a need for new therapeutic
approaches, among them the development of agents
against molecular targets.’

Epidermal ctar receptor (EGFR) is a
member of the ErbB family of receptors—a family of
receptors that plays a major role in promoting pro-
liferation and the malignant growth of a variety
of epithelial tumors (see review in Yarden and

ByUt g

Baselga and Arteaga’).

In order to study the effects of anti-EGFR ther-
apy in patients with advanced gastric cancer, we
conducted the current phase II study with gefitinib
(Iressa; AstraZeneca, Macclesfield, Chesh1re, Umted
Kingdom), an orally active EGER tyros 5
inhibiter that blocks receptor-dependent swnal
transduction and that shown to be active in patients
with non-small-cell lung cancer.? Qur aim was to
determine the antitumor activity of gefitinib in
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patients with advanced gastric cancer and to study the effects of
gefitinib on EGFR phosphorylation and on the two major receptor
signaling pathways, the mltocen actlvated protem kinase (MAPK)
pathway and the o inas ks path-
way, as well as its effects on prohferanon and apoptosxs

In the first phase II study of gefitinib in patients with advanced
gastric cancer, gefitinib was well tolerated and demonstrated modest
clinical activity with disease control rates of 13.9% and 22.9% at 250
mg/d and 500 mg/d, respectively.’ The clinical results will be reported
elsewhere (Van Cutsem et al, manuscript in preparation). Results
from the sequential tumor biopsy study to study the effects of gefitinib
on EGEFR signaling are reported in this article.

Study Design

This was a randomized, double-blind, parallel-group, multicenter, two-
stage, phase II study. The exploratory objectives of this study were to investi-
gate the pharmacodynamic parameters at steady state and to evaluate whether
EGFR expression correlates with the antiturnor activity of gefitinib.

Patients

Eligible patients had histologically confirmed stage IV adenocarcinoma
of the stomach or gastroesophageal junction and had failed one or two prior
chemotherapy regimens. In addition, patients were required to have at least
one measurable lesion as defined in Response Evaluation Criteria in Solid
Tumors, a WHO performance status of 0 to 2, life expectancy of 12 weeks or
longer, the ability to ingest food, and to be age 18 years or older. Patients who
had received more than two previous chemotherapy treatments or who had
their last anticancer therapy within 21 days of the start of gefitinib treatment
were excluded.

All eligible patients had to provide written informed consent and the
study was conducted in accordance with good clinical practice guidelines and
the Declaration of Helsinki.

Treatment

Treatment was divided into four strata: two ethnic groups of patients
(Japanese and non-Japanese) randomly assigned to receive gefitinib at either
250 mg/d or 500 mg/d as an oral dose. Patients continued with their assigned
dose until disease progression and any patient showing evidence of response
could continue with therapy outside of the core treatment period into an
extension period.

Table 2. Tumor Biopsies Available for Analysis

Type No.
Primary tumor biopsies 70
Assessable primary tumor biopsies 67
On-therapy day 28 bhiopsies 35
Evaluable day 28 tumor biopsies 32
Sequential paired biopsies 32

Available paired samples with baseline biomarker
expression above than 0

EGFR 20
pEGFR 17
PMAPK 31
pAkt 26
Ki67 32
p27+et 32

Abbreviations: EGFR, epidermal growth factor receptor; pEGFR,
phosphorylated EGFR; pMAPK, phosphorylated mitogen-activated protein
kinase; pAkt, phosphorylated Akt.

Pharmacokinetic Analysis

Venous blood samples for pharmacokinetic analysis were taken at
screening, pregefitinib treatment, and at 1 hour, 3 hours, 5 hours, 7 hours, 12
hours, and 24 hours postgefitinib treatment on day 28 of treatment period 1.
Complete pharmacokinetic data were available from 44 treated patients. In
addition, a pregefitinib treatment sample was also taken on day 28 of each
subsequent treatment period. Plasma was isolated from blood samples by
centrifugation (10 minutes at 1,000 g) and was analyzed using high-
performance liquid chromatography with tandem mass spectrometric detec-
tion. The C,, and t_ . values for each patient were derived from the plasma
concentration-time profile and the area under the time-concentration curve
(AUC) (4.24) was calculated using the linear trapezoidal rule.

Biopsy Samples

Tumor biopsies were obtained at screening (pregefitinib treatment), on
day 28 of treatment, and, if possible, at disease progression. Fresh tissue
samples were collected from either the primary tumor or from metastatic sites.
Asmuch tissue as possible was collected, such that the total sample volume was
atleast 3 X 3 X 3 mm. For endoscopic biopsies, eight to 10 samples of 1 X 1
mm were allowed. Biopsies from liver metastases were taken using a computed
tomography scan-guided 18 G core needle. All samples were fixed immedi-
ately after removal in a 10% buffered formalin solution for a maximum of 48
hours at room temperature before being dehydrated and paraffin embedded
under vacuum. To allow comparative biomarker studies, subsequent biopsies
were taken from the same site as the screening biopsy.

Antibodies
Table 1. Patient Demographics The following antibodies were used for the detection of pharmacody-
Characteristic No. % namic markers: anti-EGFR (mouse monoclonal antibody [MAb] clone
Patients 75
Sex 83 17
Male:female 62:13 Table 3. Baseline Tumor Characteristics
Age, y'_aars Tumor Characteristic No. %
Median 60
Range 33-83 Location™
Race 57 43 Stormach 54 77.2
White: Japanese 43:32 Gastroesophageal junction 15 21.4
Prior therapy Unknown 1 1.4
Experienced = 1 failed chemotherapy regimen 39 52 Type”
Experienced 2 failed chemotherapy regimens 36 48 Intestinal 35 50
Dose, mg/d Diffuse 27 38.6
250 37 49 Unknown 8 11.4
500 38 51 .
4310 JOURNAL OF CLINICAL ONCOLOGY
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2-18C9), anti-Ni7 (mouse MAD clone MIB1), and antip27k“’l (mouse MAb
clone SX53G8) were obtained from DAKO (Carpinteria, CA), antiphospho-
rylated EGER (pEGFR; mouse MADb clone 74) was obtained from Chemicon
(Temecula, CA), anti-TGF-a (mouse MAb clone Ab-2) was obtained frorn
Oncogene (San Diego, CA), antiphosphorylated p42/44 MAPK (; &
rabblt polyclonal phosphorylated-p44/42 MAPK at Thr202/Tyr204) and an-
tiphosphorylated Akt (pAkt; rabbit polyclonal phosphorylated-Akt at Ser473)
were obtained from Cell Signaling Technology (Beverly, MA).

Immunohistochemistry

Immunostaining was performed on 4 pn tissue sections mounted onto
positively charged glass slides. After removal of paraffin in xylene and graded
alcohols, sections were hydrated. Epitope retrieval was performed when nec-
essary in 10 mmol/L EDTA buffer, pH 8 for 10 minutes in a pressure cooker
(pEGFR, pMAPK, pAkt, Ki67, and 227%*) or using proteinase K digestion for
5 minutes (EGFR) at room temperature. Tumor necrosis factor alpha
(TNF-c) did not require antigen retrieval. After target retrieval, endogenous
peroxidase was blocked by immersing the sections in .03% hydrogen peroxide
for 5 minutes. Incubation with primary antibodies was performed at room
temperature for 1 hour using the following dilutions: EGFR 1:1, pEGFR 1:500,
TGF-a 1:100, pMAPK 1:80, pAkt 1:50, Ki67 1:100, and p279%' 1:100.
Peroxidase-conjugated goat antirabbit (pMAPK and pAkt) or antimouse
(EGER, TGF-w, Ki67, and p27""") were used to detect antigen-antibody
reaction (En Vision+ System; DAKO) for 30 minutes at room temperature.
For pEGFR, an enhanced signal amplification method (CSA; DAKQ) was
used as described in the manufacturer’s guidelines. Sections were visual-
ized with 3,3"-diaminobenzidine as a chromogen for 5 minutes and coun-
terstained with Mayer’s hematoxylin. Positive and negative controls were
included in each experiment.

To score a tumor cell as positive, membrane staining was required for
total EGFR, membrane or cytoplasmic staining for pEGFR, cytoplasmic stain-
ing for TGF-q, cytoplasmic and nuclear staining for pAkt, and nuclear staining
for pMAPK, Ki67, and p27°F", Samples were assessed blind by investigators
(F.R.and J.A.). For quantitative analysis, the percentage of stained tumor cells
with each antibody in representative sections in 10 high power fields (X400)

WWW.jco.0rg

was used to calculate the average percentage of cells staining in every sample. A
tumor was considered as positive with at least 1% of stained cells. Scoring was
performed blind to clinical data (F.R.) and was used for statistical analysis.

Terminal Deoxynucleotide Transferase-Mediated dUTP Nick
End Labeling Assay

Determination of apoptosis was measured by TUNEL (Terminal de-
oxynucleotide transferase {TdT]-mediated dUTP Nick End Labeling) assay on
tissue sections using fluorescein-labeled 12-dUTP-TdT (Roche Diagnostics
GmbH, Mannheim, Germany) after proteinase K digestion of the tissue. The
apoptotic index was expressed as a percentage calculated from the number of
green fluorescent cells in 10 high-power fields of the tumor tissue (X400
optical magnification) using a fuorescence Elipse E400 Nikon microscope
(Nikon, Kanagawa, Japan). Absolute differences between apoptotic index in
pre- and on-therapy samples were calculated.

Statistical Methods

Statistical analyses were carried out using the SPSS data analysis pro-
gram, version 10.0 (SPSS Inc, Chicago, IL). The Spearman’s correlation test
was used to analyze statistical significance of continuous variables. Mann-
Whitney U test was used to compare group means. Paired pre- and on-therapy
samples were analyzed using the Wilcoxon signed rank test and Pearson x°.
Significance was exclusively calculated on paired biopsies with pretherapy
expression higher than 0. All statistical tests were conducted at the two sided
.05 level of significance.

Patients and Biopsies

In total, 75 patients were randomly assigned to receive gefitinib.
Of these patients, 37 received gefitinib 250 mg/d and 38 received
gefitinib 500 mg/d. Patient demographics are summarized in Table 1.
From this population, 105 tumor samples were available from 70

431
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Fig 2. Basal and on-therapy levels of {A) phosphorylated epidermal growth factor receptor (pEGFRY); (B} phasphorylated mitogen-activated protein kinase {pMAPK); (C)
phosphorylated Akt (pAkt); and (D} Ki67. For each marker a representative case is shown in addition to the full analysis. Boxes show median and range percentage cell
stained and Wilcoxon signed rank test was calculated for paired pre- and post-therapy samples.

patients (Table 2) and of these samples, 70 were baseline tumor biop-  therapy) were of sufficient quality for immunchistochemistry assays.
sies and 35 were on-therapy biopsies. From these samples, 67 baseline ~ The baseline tumor characteristics (tumor biomarker, location, and
tumor biopsies and 32 sequential paired biopsies (baseline and on-  type) are presented in Table 3. The majority of tumor samples were
1312
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obtained from the stomach (77.2%) compared with the gastroesoph-
ageal junction (21.4%). EGFR expression was detected in 41 baseline
tumor biopsies (58.6%). pEGFR was observed in the same areas of
tumor as EGFR expression. pMAPK expression was also mainly lo-
cated in the infiltrating borders of the tumors. In samples that in-
cluded gastric mucosa, EGFR, pMAPK, and pAkt were expressed in
differentiated cells, as expected, while Ki67 was located in the prolifer-
ating intermediate area of gastric glands. pAkt, Ki67, p27<°', and
TGF-awere diffusely expressed in tumors. However, the expression of
pAkt appeared more intense in well differentiated areas of tumors.

Correlation Between Different Biomarkers at Baseline

Results from immunochistochemistry studies showed that, at
baseline, in tumors positive for EGFR, receptor expression in tumor
cells was significantly correlated with levels of pEGFR expression
(P < .001) and Ki67 expression (P = .011), with expression levels of
both increasing as EGFR expression levels increased. No significant
correlation was identified between EGFR expression levels and
pMAPK expression (P = .720; Figure 1). However, Ki67 expression
and pMAPK expression were significantly related (P = .01), with
expression of Ki67 increasing with increasing levels of pMAPK (Fig 1).
No correlations with p27°P* were demonstrated in tumors.

Effects of Gefitinib Treatment on
Biomarker Expression

After gefitinib treatment (day 28) at both 250 mg and 500 mg
dose levels, inhibition of EGER activation in tumor cells was observed
in all 17 patients with detectable baseline EGFR activation, regardless
of the dose level. The degree of EGFR inhibition was highly significant
and almost complete (P = .001; Fig 2A). The reduction in levels of
pEGFR expression occurred in tumors regardless of their level of
EGFR expression, such that tumors with low, intermediate, or high
expression showed a similar pattern of changes. The levels of MAPK
phosphorylation at day 28 of gefitinib treatment were not significantly
reduced compared with baseline phosphorylation levels in tumor
sarmples that were considered to be EGFR negative (11 patients) nor in
those considered to be EGFR positive (20 patients; P = .396 and
P = 076, respectively; Fig 2B). However, in those gastric tumors with
activated EGFR expression, a significant reduction of pMAPK was
demonstrated (P = .036) after gefitinib administration at day 28. A
good control in these tumors was provided by levels of pMAPK in
stromal cells that remained unchanged with therapy. Interestingly, in
those patients with a reduction in tumor levels of pMAPK showed a
significant inhibition of tumor proliferation—Ki67—(P = .015) in
comparison to patients with increased pMAPK levels after therapy.
Gefitinib treatment did not significantly reduce the levels of basal pAkt
in either EGFR-negative (9 patients) or EGFR-positive tumors (15
patients; P = 752 and P = .943, respectively; Figure 2C). No signifi-
cant difference was recorded between baseline and on-therapy expres-
sion of Ki67 in EGFR-negative tumors (P = .779); however, for
tumors that expressed EGFR, Ki67 levels were significantly reduced by
gefitinib (P = .037; Figure 2D). No significant changes in p27"°'
expression were detected after gefitinib administration in EGFR-
negative or EGFR-positive tumors (P = .756 and P = .881, respec-
tively). Finally, analysis of tumors according to changes in tumor
proliferation revealed that those patients with a reduction in tumor
levels of Ki67 showed a significant inhibition of pMAPK (P = .025) in
comparison with patients with increased Ki67 levels after therapy.

WWww.jco.0rg

Apoptosis in EGFR-Positive Tumors: Correlation With
pAkt and Pharmacokinetic Parameters

An enhanced apoptosis index was observed in some on-therapy
tumor biopsies. Seeking for potential correlations between apoptosis
and other pharmacodynamic markers, we observed as correlation
between inhibition of Akt phosphorylation and enhanced apoptosis.
As mentioned herein, there was not an overall significant decrease of
pAkt with geftinib treatment; however, there were six patients whose
tumors underwent a detectable decrease of pAkt with treatment. In
those patients, there was an increase in apoptosis when compared to
those tumors with lack of pAkt inhibition (P = .030; Fig 3). Among
the 18 patients who did not have inhibition of Akt phosphorylation,
increased apoptosis was observed in only six patients (33%). A closer
look at this later group reveals that three patients had no change in
pAkt and of these, two had also an increase in the apoptosis index. The
remaining 15 patients had an increase in pAktand enhanced apoptosis
was only observed in three of these 15 patients (20%). It is not possible
to establish a correlation between absolute values of apoptosis and
inhibition of Akt inhibition given the limited size of our study. How-
ever, the tomors that displayed the highest levels of apoptosis where
those with Akt inhibition. On the contrary, the majority of the tumors
that had an increase in Akt phosphorylation had either no change or
even a decrease in apoptosis.
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Fig 3. Positive correlation between decrease in phosphorylated Akt {pAkt) levels
after gefitinib administration and tumor apoptotic index. {A) Overall correlation.
(B) Individual patient display of the absolute values for pAkt inhibition and
apoptosis index after gefitinib therapy. In the shadowed square the cases with
increased apoptosis and pAkt reduction (five patients) are shown.
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A detailed description of the clinical benefit of this study will be
reported elsewhere. As a summary, and in order to be able to explore a
potential association with apoptosis, disease control was observed in
13 patients (one partial response and 12 stable disease 4 weeks or
longer). On-therapy biopsies were only available in six patients with
clinical benefit and no on-therapy biopsy was available in the patient
who achieved a partial response. Although the limited number of
patients precludes any analysis, the two patients with the highest
level of apoptosis as shown in Figure 3 had both a prolonged clinical
benefit. The patient with an apoptotic index of 60 was on-therapy for
a total of 180 days, and the patient with an apoptotic index of 40 was
on-therapy for 113 days. This observation suggests a positive correla-
tion between increased apoptosis and clinical benefit and deserves
further exploration.

We also found a significant correlation between increased expo-
sure to gefitinib and enhanced apoptosis. In those patients with assess-
able tumor samples for apoptotic index and pharmacokinetic
assessments, there was a strong correlation between a positive apopto-
tic index average and enhanced gefitinib concentration, calculated as
Crnax (P<.001), and total exposure, calculated as AUC g 54y (P < .001;
Fig 4). No statistical differences in apoptosis and pharmacokinetic

parameters were detected between Japanese and non-Japanese popu-
lation, and between sex, age, and patients with disease control versus
those with progression of the disease.

In this study, we evaluated evidence of biologic activity of gefitinib in
gastric tumor samples. Expression of the biomarkers EGFR, pEGFR,
MAPK, Akt, p27kipl , and Ki67 was assessed before and after treatment
in sequential tumor biopsy samples from 70 patients with advanced
gastric cancer.

Gefitinib demonstrated activity against its target, the EGFR; in
these gastric tumors, resulting in a complete and statistically signifi-
cant inhibition of EGFR phosphorylation in tumors. However, inhi-
bition of EGFR phosphorylation was not accompanied by significant
inhibition of MAPK and Akt activation as measured by their phos-
phorylation status. However, there were hints of biologic effects of
EGFR inhibition in some tumors. For example, the proliferation
marker Ki67 was significantly inhibited in EGFR-positive tumors

Fig 4. Correlation between pharmacoki-
netic parameters and apoptosis. {A) An
average of apoptotic index between pre-
and post-therapy samples was correlated
with maximum concentration (C,,,) and
area under the time-concentration curve
(AUC);0.2.5 (B) Two representative patients
are shown. Increased apoptosis is ob-
served in patient A after gefitinib treatment
in contrast with patient B. Higher gefitinib
concentration and total exposure was
demonstrated in patient A.
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treated with gefitinib and this inhibition in proliferation correlated
with a significant reduction in the activation of MAPK. Likewise,
those patients who had a decrease in pAkt had enhanced apoptosis
in comparison with tumors without change in pAkt. This is an
indication that gefitinib may inhibit tumor proliferation and/or
induce apoptosis within a subgroup of EGFR-sensitive patients;
however, the insensitive patients may result in a dilution of any
observable benefit.' One might speculate the reasons underlying
the lack of Akt inhibition in the majority of tumors. Activation of
PI3K/Akt is also mediated via ErbB2 through trans-activation and
phosphorylation of ErbB3.'" ErbB2 is highly expressed in 8% to
40% of gastric cancers, depending on disease stage, and ErbB3 is
highly expressed in 72% to 86% of advanced gastric carcinomas.’
However, some studies have shown that gefitinib does prevent
EGFR and ErbB2-mediated activation of ErbB3.'%!? Alternative
mechanisms of Akt activation, independent of ErbB receptors,
may be at play in gastric cancer, including loss of activity of the
tumor suppressor gene PTEN that results in enhanced PI3K-Akt
activity and resistance to EGFR inhibitors.'* In gastric cancer,
evidence suggests that a reduction in PTEN expression contributes
to the malignant transformation of the gastric mucosa.'®'® This
ErbbB-independent Akt activation may be therapeutically exploit-
able.”” Our findings would support a combined anti-EGFR
and anti-PI3Kinase approach as these agents become available for
clinical testing.

cancer: First results of the ATAC randomised trial.
The Lancet 359:2131-2139, 2002

Other pharmacodynamic studies of gefitinib have been per-
formed in skin biopsy samples'® and in tumor biopsies from patients
with advanced breast cancer'® and colorectal cancer.”® The results
from skin biopsy analysis described an abolition of EGFR and most of
EGFR downstream signaling pathways.'® The pharmacodynamic
study of gefitinib in breast cancer demonstrated an almost total loss of
EGFR phosphorylation and a decrease in MAPK phosphorylation
after gefitinib treatment. Clinical disease stabilization was observed in
some patients. Furthermore, a reduction in Ki67 expression levels was
observed only in tumors with low pAkt levels,'® suggesting elements of
the PI3K pathway may be involved in resistance to gefitinib therapy
and this may, in part, explain the results presented herein. In colorectal
carcinoma, a recent study with gefitinib has reported lack of inhibition
of EGER.? However, other studies with anti-EGFR agents have been
reported to inhibit EGFR activation in patients with advanced colon
cancer.*"** Therefore, there is mounting evidence that EGFR inhibi-
tion in the tumor is achieved in the different tumor types, although
clinical responses and downstream signaling inhibition may depend
on EGFR sensitivity of a given tumor type.

In conclusion, in this first study using sequential biopsies from
patients with advanced gastric cancer, gefitinib demonstrated biologic
activity to effectively inhibit EGFR activation. Gefitinib had modest
clinical efficacy as well as limited effects on EGFR downstream signal-
ing pathways. However, a subpopulation of gastric tumors have
evidence of EGFR sensitivity, as demonstrated by decrease in prolifer-
ation and increased apoptosis, which warrants further study.
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