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(Jpn J Cancer Chemother 34(10): 1543-1548, October, 2007)

Neoadjuvant Therapy for Esophageal Cancer—Indication and Efficacy: Ken Kato, Tetsuya Hamaguchi, Yasuhide
Yamada, Kuniaki Shirao and Yasuhiro Shimada (Gastrointestinal Oncology Division, National Cancer Center Hospital)
Summary

Some approaches such as adjuvant chemotherapy, neoadjuvant chemotherapy and neoadjuvant chemoradiotherapy
have been tried to improve the efficacy of treatment for resectable esophageal cancer patients. The usefuliness of
neoadjuvant chemotherapy, has remained a matter of controversy. However, there is a report from JCOGS907 in Japan
that two courses of neoadjuvant 5-FU/CDDP improved the survival of esophageal squamous cell cancer patients.
Neoadjuvant chemoradiotherapy has not had a consistent evaluation because of the varying results of each trial. But
from the results of meta-analysis and CALGB9781, the neoadjuvant chemoradiotherapy called “trimodality therapy”
has been a standard treatment in the United States.

We should evaluate whether there would be similar effectiveness in Japan, where the histology and operative ap-
proach are different. Some approaches such as DNA microarray and proteomics, which can predict the treatment
effect, are being tried. Key words: Esophageal cancer, Neoadjuvant chemotherapy, Neoadjuvant chemoradiotherapy,
Corresponding author: Ken Kato, Gastrointestinal Oncology Division, National Cancer Center Hospital, 5-1-1 Tsukiji,
Chuo-ku, Tokyo 104-0045, Japan

EE UBRTHEAEMRICH L CHEDREEZBOAHFEL LT, H{bElE, Wabse, MitEigRgiEs toR
AVENTE s HEMEERERBEICOWTIRET oL D TR Aoz LA L, BERTITOIL JCOGINT DER, 5-FU/
CDDP## 2 2 — AR MANIITHIE I, WBECAII VI IV EFIIHFSTHLOREN DY, HERFLEBICHNT S
IEFURELTEHBENS, MBLERFEEEIIOVWTR, RERILICEREVRL)—EOFENeh o/, 257
+ Y9 ¥ A% CALGB9781 O RIC L b, KETIRHHLEBGHRBELE LTS, VHW S trimodality therapy AR & % o
Twi, BEELHRRORL L AR CBVWTRABOHENEZD 20HiE, SHORFAILETHY, DNATAI 2T LA
@7\37‘-7]‘37}(7&2:*&:;6?&#&&)&%?%]&8#%&&6h'(\n60 '

T, HERESEE LT2RABUR L Y 2 S TELD,
2007 iz o TP S, ELTHED» L SR E LR
REROBERVPBESNFELEDTVD, BFOAR%
BORENT Bo

T L ® I

1980 FHRBE I D ER L2 3HEY) VI HHWEZH
O RBYRME, BEORFHEOHEGE2RDHI LT,
BEEBEAOBERREOERICEBML TE7, SEEHF

1. WS
B4 50% B2 2RSS SR TVDE, Wiow g ! -

3~EBRTHLENVITELETHY, 20 L) LEMICH
LTRFRBEEBTEA T Tho 25, BR
ERE LTIFEBUEFERBESHERTHY, FHT
VPOV AHEIENRTELVHAILEBREZ 2V
U—VTBILFFROVRAIETITALELLATY
5o FREAAEDLETHAL % modality ZHWVBEZ &

BREWRETH 5 FMIALFREZEAGTDE THRRD
REBOBIEFTDORTEL, AR TR, [HEBR
#1t¥ &8 (CDDP+5-FU) D EEBILLBERAR
(JCOG9204) | 2frb i, FHEMBEIIHN L THEKIC
CDDP+5-FU % 2 23— {7 ) B, S FEBREFH
BIZBVT, FRICRFTH o (45% vs 55%) L |E
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g 1 ELWALERERBAROER (MRS L HHE)

WEH . S MST
(4) SR WA LR n e p
Maipang SCC  CDDP 100 mg/m’ dl S 2  17m
(1994) BLM 10 U/m®d3-8 X 2 -roresneenesessesiieieneninas NS
VLB 3mg/m’ dl, 8 CTx—S 24 17m
Law SCC  CDDP 100 mg/m’ dl 2 S 73  13m
(1997) 5-FU 1,000 mg/m? d1-5 ot T Twm N
Kok SCC  CDDP 80 mg/m’® dl S 74 1lm
. P A sessteeneas 0.002
(1997) etoposide 200 mg/m’ d1-5 CTx—S 74 19m
Kelsen SCC CDDP 100 mg/m’ dl x3 S 234 16m
(1998)  Adeno 5-FU 1,000 mg/m’ d1-5 Tete s e Tlem N
Ancona SCC  CDDP 100 mg/m’ dl 2 S 47  24m
(2001) 5-FU 1,000 mg/m? d1-5 RIS T Tam
MRC SCC  CDDP 80 mg/m® dl 3 S 402 13m
(2002)  Adeno 5-FU 1,000 mg/m* d1-4 Tetems a0 17m 0.004

SCC: BT LEH#E, Adeno BRiE, S FHEME, CTx— S Wai{bEMER, MST: £7FH

fhdefE, NS:not significant

Eht, SEEFEHEGIIBVWTL, AEE=FCHEELL
Vih OO, BB 52%II0 LT, Mslbe@kiET 61%
LR ERERCRIFAERANRD SR, T,
BT IN—-TE T8 25, V) YGERRNSE
Bl (pNO) TIITABOELZBDLh o /2h5, VJ v 3HiR
BEMRES (pN1) I2BWT, IVAECEZEDT
Wb, —F, BATITON-AROUBRRBRTIIFEE
BBESNTVWRWY, KR TCORERTHEILEE
HL, EBEEIENEESA FI 4 20074 4 AETHE,
HEUBRE, KEOLIVWEEISH L TIImERMEELER
BEAEEIN TN 5,

WML |EEIC DV T, #4 X ) RiFEME O
BERBI W OPFEIN TS (KD, 4675%F
WEHBE L FP (5-FU 1,000 mg/m’ day 1-5, CDDP 100
mg/m’ day 1/43BZ&) 33— A EWEIICATH BEICT ¥
F L8 b AT - EB Tk, primary endpoint TH 54
FHRICBWTEZ2 20T (EHFHMPREL.1 28
vs 14.9%R8), EBRAEGHHETOIRBOERTH-
2% —HFTAXY 2D 50HETIE, 802 &% FNE
¥E & FP (5-FU 1,000 mg/m’ day 1-4, CDDP 80 mg/
m® day 1/3 qwk) 2 I— X & WENZITHOBRICE Y Tk
Bahiz, WAt EERCBVT, SFHRPRE
(13.3 %8 vs 16.8 »B), 2EEFHE (34% vs 43%)
ELICBRHLERERL, WiMbEREIEFICFEST
BigRFITHBY 2hZhORRICBITZREO
FE12 52, 66% & FNITEENZVIZEPbLT, B
RABBRERLTWAEZ DS, WRMLEEEIINTS
BHRE L SHEII VX 2 S 2 Tliddeve
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SHDOA Y TF ) YARIZBWTIE, WALFERENER
ThHhHLERLIBRERZDT P 2R TH o2, V7
VAL XDOKRERAF) APLOBEIFIoERONIE
T, b= VTR SEEEEFRA (p=0.05) L&EH
I Twa (B1)% AN OMBITTId, BREVIL
CRPLEBTREF~NOFLEIZDOLAT (p=
0.12), BECTIRAEEDY (p=0.014) &%oTwb,
2007 £ ASCO 2BV T H THEE~FORBTIRIC
L 7: Bk Bk (FFCD9703) 3t & h, F#i# (n=111)
WCHLT, #WERSRILSEREN (n=113) MERICEF
HHEzEREL (p=0.021) #HESHh, BECBNT
DERBENTRENLI ELTWEY,

AIIZBWTIF JCOGI204 DREFEEZ1F T, TEEERMR
BIMBIUCNHMBREENACKNT B 5FU+ Y R
7 F UL E L RSB ILERED S V¥ A
{LHBERER (JCOGY907) | AfThh iz, 2000458 &Y
BB R, 200645 A F TIC 30 HABEHE S,
166 BIASHTRIEE, 164 BIASEEICEHF T S h7: (B 2),
# 2 AP RBETIZB VT, primary endpoint T 5
EETHBTELTRICAEETE o0 DD, sec-
ondary endpoint T& % &4 HFHBEICBWT, HEICH
WECBVWTHEMEZ RO 2720, 2007 4£5 AICKERD
BHAERDNEShi, SHF— 72 SHICHEML, 2008
£ ASCO CRREMPREINBFETH S, BHTOR
BTOF— 5 LR, ARBRCR2PIBRELERTHY,
BAD S EO L) L% £ 2 O REERERZN S,
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a: ZREE T D hazard ratio

Surgery
CX alone
Study Year n n Hazard ratio(95%C1)
Roth 1982 19 20 0.71(0.36-1.43)
Nygaard 1983 56 25 —_—— 1.22(0.82-1.81)
Maipang 1988 24 22 1.61(0.79-3.27)
Schlag 1988 22 24 — 0.97(0.60-1.57)
Law is89 74 73 —l— 0.73(0.53-1.00)
Kelsen 1990 233 234 - 1.07(0.87-1.32)
Ancona 1992 48 48 — 0.85(0.50-1.44)
MRC 1992 400 402 : B 0.79(0.67-0.93)
All 876 848 < 0.80(0.81-1.00)
F T T 1
0.2 0.5 1 2 5
Favours Favours
chemotherapy surgery alone
b: & A B Hazard ratio
Surgery
CX alone
Tumour type n n Hazard ratio(85%C!l) p
SCC 366 336 . 0.88(0.75-1.03) 0.12
Adenocarcinoma 265 268 —— 0.78(0.64-0.95) 0.014
Mixed tumours 233 234 _T._ 1.07(0.87-1.32) 0.14
All 864 838 < 0.89(0.80-1.00) 0.04
— 1
05 1 2
Favours Favours
chemotherapy surgery alone

1 FRILEMRE vs FRBEMEFEDN X 5 7+ ) Y X (XBK5) 2 5)

Al Fi—FPx2

S ERY LR
Stage I, I

PS 0-2

TRTESR

B: FPx2-Fif

Primary endpoint : fREFHAR

Secondary endpoint : 24778 20005£5R S0
BiE, BAURIS. FHotEREEE, 2000ECREFKRT
BE (LR (LB DENR

2 JCOGYNT7 ¥ =—=

I. WAMEFEBSHRRE

FRBNCALEBETRRE % 1T ) Wb RS I
DVTH, WEOPDRLRBATTVa— ), BEHHE
AN X A HTRTLEREHREE vs TN O LBERERHTD
iz (2. BRZSARICIIMA{LERSHSEEDE
AEIZECTWEA, Fo& ) LERERRL-ARIZ
ZONDAT, —EOFEEZEHIIE STk, +—
AMIUTEIDHMEINS, 256 L% FREMBEL,
BILE BB 1 39— X (5-FU 800 mg/m® day 2-5,

CDDP 80 mg/m’ day 1, radiation 35Gy) %7- -1
FWMETOBLOKKIRR T, ENELTNE, &4
FPBELICHBCAEREZRO R o LAL,
GBI T TN — 7B CRRFELER (F
Wi 50 % vs WAL Z AT BRER 46 8) 2BV T,
WAL FRRBRER VA BCHEEI COMMEERL
72 (p=0.014). SAEFHECRARZ IR, BREBE
BICBVWTHIHEHEOERRVWETILEITE Lo
72" 2006 4£ ASCO (= CT#% & 7z CALGB9781 Bk
DR TIE, FWBMBICH L TRRIbSREHR B
(trimodality therapy) D&FHMERIIEIRENY,
K EIZ BV Tid trimodality therapy S EH#EM EEZ 5
hd LIk ole CORBRTIIFHE 264, MWATk
FHRERBREFI0EDI B, BRVPBRBTHo 7o K
400 ZHMD 5 ¥ ¥ AEHBRBRE LCEE SR
A, KDF-A YT TCORBRREZRITREDY
INV—IDBTERLL holl®d, TOLILEMKE
ol
INLDREBEEDLAYTFIVRIBWTDH, 10
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® 2 ELMILERFBSRELERBROGE (XHK5) L h¥E)

He
BEE  agm WA R n  MST
() A
Apinop SCC CDDP 100 mg/m’ dl, 5-FU 1,000 mg/| m’ d1-4 X2 S 34 NA
(1994) RT 2 Gy %X 20/40 Gy (concurrent) CRT —'S 35 """"" NA ''''' NS
Le Prise SCC CDDP 100 mg/ m?dl, 5-FU 1,000 mg/m’ d2-5d22-25 %2 S 41 47%
(1994) RT 2Gyx10/20 Gy (sequential) (1yrs) NS
CRT — S 41 47%
(1yrs)
Bosset SCC CDDP 80 mg/m’d0-2 X2 S 145 18.6m
(1997) RT 3.7 Gy x10/37 Gy (sequential) TCRT—S 148 1 86m NS
Urba SCC/ CDDP 20 mg/m’ d1-5, 5-FU 300 mg/m’ d1-21 S 50 17.6m
(2001) Adeno VLB 1mg/m’dl-4 TXQ remereesessesessesise s NS
RT 1.5Gy x30/45 Gy (concurrent) CRT—S 50 16.9m
Walsh SCC CDDP 75 mg/m*d7, 5-FU 15 mg/kg d1-5 X2 S 32 NA
(1995) RT 2.7 Gy x 15/40 Gy (concurrent) TRELS T AT NS
Burmeister SCC/ CDDP 80 mg/m’dl, 5-FU 800 mg/m’ d2-5 x1 S 128 19.3m -
(2005) Adeno RT 2.3Gyx15/35Gy (concurrent) CRT —’S ..... 128222 m NS
Lee SCC CDDP 60 mg/m*dl, 5-FU 1,000 mg/ 'm® d3-5 X2 S 50 27.3m
(2004) RT 1.2 Gy % 38/45.6 Gy (concurrent) T CRT—S 5 1 28 9m NS
Walsh Adeno CDDP 75 mg/m’d7, 5-FU 15 mg/kg d1-5 x2 S 55 11m
(1996) RT 2.7 Gy X 15/40 Gy (concurrent) TRT S T e 00
Tepper SCC/ CDDP 60 mg/m’dl, 5-FU 1,000 mg/m’ d3-5 X2 S 26 21.6m
(2006) Adeno RT 1.8Gyx28/50.4Cy (concurrent) TRT LS e 0.0

S FHFEME, CRT — S:#igl{bssd:®, MST: £FHMPIRME 1yrs:1 FLEFHE, NS not significant

DT ¥ AMLHBRER T OB CHRT LB R EE
vs FREMTIZ, AEICHIEFRGTRBERICB Y
THEE~NOESENEH SN (HR=0.81, p=0.002)
(H3)e RFELEMTIE HR=0.84, BRI TII HR=0.75
ERRBRMBIIBVT, COMREEP o727 MHREIC
IHREBRILDELDEIEHEDOD, FHELFBSR
BENERENO2H2DPRIRTH S, T/, 2007 £
ASCOCBVWT FA VL ) THEE~EZEGMEROR
B2 U TR LSRR L R L SR & S ITE
LS RSEBREL ERE LB L OB E (POET)
DFERVBBE STz, 598 L 60 % & WEBA/NNIEOL
BRABRTHo72720, MEFZWHEBEEZOD L o 72,
ILFHEHEBREEMA Y, LVAFRBSERS L
BEmHED 61z,

IR LORBRERYARICIHET B LETEI LTI
WiT RS Y P ELTR, TTIEBROZ L THY,
WU FRFELEMTH L ARICBV TIRBOS VSN
Qaﬁomﬁ%ﬁ%b,E#L&%?@&%%%iéﬁ
EXhb, 72, FHIVENLEARTRIELLILDE
EThb, BN TREBREMVERTH D, U E
HEZIT) BROHRL I KE L BEREDER S,
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F—2A 357 DORER, CALGBIT8L BT dFil
ﬁﬁom%uiﬁ%ﬁ¢%ﬁzﬁmﬁt&wﬁ,E$ﬁ
BEER ETORETIE, EUNSALY Y —2E8DE
FAREERIC 3BT B Stage I, M EEBES ORTEAEFTHME
hovfEil, 3EEBL TVW5H, Stage I, MEEMHICH
T BRI BEHEEETIX, JCOGI906 DGR L L
T 5 EAEFHE 36.8% " LALEBAHRBEOA THRIGD
EHLEEDHY, 0L ERHRICIIILFRSREE
BOERGARETH D, T2, WH{LEREBEEZIT
HITELTWHUAREKEEICHMTSELE NI AFT
FIVAOERLH BV, 7 T ¥ A 5O (FFCDI102)
Tt 444 BILEBEHRREE 21T, LAKR Y APRED
SN 250 %&% T v ¥ AL, FOE FLERGHRRE
BFOBRE, FERETOBCHYNORKEL. £
R EREMRBET17.7 2001, (L PR BREBEERT
19358 ERAEICERHO L1200 12750, 1LEK
SHEEEEROFH PR N CHh B 2 E AR
THbo

F&H

HHEBIZBWCL, LUXN FNOATHBETHAIZ LI
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a & BT Hazard ratio

Surgery
CRX alone
Study Year n n Hazard ratio(95%Cl)
Nygaard 1983 53 25 —_— 0.76(0.45-1.28)
Apinop 1986 35 34 _— 0.80(0.48-1.34)
LePrise 1988 41 41 _— . 0.85(0.50-1.46)
Bosset 1989 148 145 —— 0.96(0.73-1.27)
Urba 1989 50 50 — . - 0.74(048-1.12)
Walsh 1990 58 55 — 0.58(0.38-0.88)
Burmeister 1994 128 128 —— 0.94(0.70-1.286)
Lee 199¢ 51 50 —_— . 0.88(0.48-1.62) .
All(published) 564 528 < 0.81(0.72-0.92)
Walsh 1990 29 32 - 0.74(0.46-1.18)
Tepper 20068 30 26 0.40(0.18-0.87)
Al 623 586 <> 0.81(0.70-0.93)
" ; - )
0.2 05 i 2 5
Favours Favours

chemoradiotherapy

b: #H&F1IZ X % hazard ratio

surgery alone

Surgery
CRX alone
Tumour type n n Hazard ratio(95%CI) p
SCC concurrent 172 176 —— 0.76(0.59-0.98) 0.04
SCC seguentiai 242 211 —B— 0.80(0.72-1.03) 0.18
SCC . 414 387 - 0.84(0.71-0.99) 0.04
Adenocarcinoma 175 170 —— 0.75(0.59-0.95) 0.02
concurrent
All{published) 560 525 <> 0.82(0.71-0.94) 0.005
All 589 557 <> 0.81(0.71-0.93) 0.002
r 1
05 1 2
Favours Favours

chemoradiotherapy

B3

Ll o TETWD, JCOGIWT7 DR TIX, #HiEiL
SREDVERN L2 D Z ) Th DA, WA{bFERERE
EDPEEROFMIFNLTH LREHREIEDOLNL DM
BHREVWLZIATHD, WTRIZLTH HEATOBEKRR
BRC X ASHEE T Ly, 72720, LS iRmmes B
THERTLBENCIOVFEETHS, ZhbxFil
THELDO—DODFEEL LT, 427074 2BV
BOBERFIO774) 7R, 707437 A%H
REEEENTWS, I/, PET 2 X OEBZE
FELERBROFERLE L THLAADKRE 2To T3
ThV—Tbdb. BIMLIC X 2 EBEBBEXIZRT 5
», SHROERISERSh 5,
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Background: Our previous phase (I study of 5-fluorouracil (5-FU) and cisplatin (FP) for
treatment of advanced gastric cancer showed that strong immunoreactivity for vascular endo-
thelial growth factor (VEGF) is associated with chemoresponse. Patients with four or five of
the favorable phenotypes, p53 (-), bcl-2 (-}, gluthathione S-transferase = (), thymidylate
synthase (), and VEGF (+), survived longer than those with three or less of these pheno-
types. The purpose of this study is to confirm our previous results and to compare the signifi-
cance of those markers between continuous infusion of 5-FU (5-FUci) and FP.

Methods: Pretreatment biopsies from 131 of 210 advanced gastric cancer patients enrolled
to JCOG9205 were analyzed immunohistochemically for the presence of the five markers.
Results: Median survival times of patients treated with 5-FUci (n= 65) or FP (n = 66) were
216 and 253 days, respectively (P = 0.6953). After FP treatment, patients with four or five
favorable phenotypes (n = 20) survived longer than those with three or less favorable pheno-
types (n = 46) (334 days and 243 days, respectively; P = 0.0463), and the survival times of
34 and 32 patients with VEGF (-) and (+) were similar (269 days and 253 days, respectively;
P =0.6317). After 5-FUci, 30 patients with VEGF (+) survived for a shorter time than 35
patients with VEGF (-) (142 days and 302 days, respectively; P = 0.0043).

Conclusion: The number of favorable phenotypes is prognostic for gastric cancer patients
treated with FP, and VEGF has a different impact on survival between treatment with 5-FUci
and FP.

Key words: vascular endothelial growth factor — gastric cancer — S-fluorouracil — cisplatin

INTRODUCTION

Many combination chemotherapy regimens for treatment of
advanced gastric cancer have recently been developed using
new agents and shown high response rates (1—8). However,

For reprints and all correspondence: Narikazu Boku, Division of
Gastrointestinal Oncology, Shizuoka Cancer Center, 1007 Shimonagakubo,
Nagaizumi-cho, Sunto-gun, Shizuoka, 411-8777, Japan. E-mail: n.boku@
scchr.jp -

a standard chemotherapy has not been established for treat-
ment of advanced gastric cancer because there are no reports
from randomized phase III trials showing a survival benefit
to the treatment with 5-fluorouracil (5-FU) alone (9,10). In
the phase III study of the Gastrointestinal Oncology Study
Group (GIOSG) of the Japan Clinical Oncology Group
(JCOG), there was no significant difference in survival
between continuous infusion of 5-FU (5-FUci) and a combi-
nation of 5-FU and cisplatin (FP) despite a higher response
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