®
Q

Gastromt

&

BLREEB L RS

inal

‘F rch

HEEMR & &S
S B

Summary

EHFBRDGHENERTH D, mEEFERSFICERTEIH—DERTERETH 5.
SEEBAREEE PO C KBRS IIER CRVRB L ERAZEIEARTHDEHS, F
HREROFBNSEFDTETH o fc. AERBOBEMTIENERZRREICKRIEL 2
R, ABRBOEBEETHZIUMODERRS hydroxy-e-sanshool, BEEZEDFER5 6-
shogaol HiISEFEIRICTER UHRIERD S #EN T F R calcitonin gene-related pep-
tide, BELRMIEANST KL/ XFa1UEWS 2 DORAEHINOEREREST
DAY RZVT7IU—RTF RENUVTERZRIEL, &5CERHEERFZHIE

BIEDETHEMRZEBINSE I EZMBILE.
LTW3 I O0—VRNOKREFZDLAS, MRRELITEL ALY hZYT 7=

Ffe, MARETHRERNICEES
U —

NTF RICKBH TNF-o HIFIRD S EOREEEIC DOV TER L.

pNEL ]
ATV

FUHIC

fEREZEIMRRTRH SN TS Z L5 HR
PR (World Health Organization : WHO) #%*
LS, S OIS b DIT B L) ITHR
SETHRINTS. #F (Kampo : Japanese
herbal medicine) (& HADZHIESTH Y,
PEEF LRSI C& 2ME—DERFEEERTH
H. LLEHE, FON=2NVAT 4 A3
FEEFEHRLTDH HFk TIRABMTE R OB H
TVWRVOPBIRTH L. bOETD, BHEHIH
LCERNTHY, ZOERABFICELTE-
LA RP o7, TOBBIZEMAMEFTE S

ALY NV BEEFEEXTF R (CGRP)
hydroxy-a-sanshool

7 kU
6-shogao

evidence-based medicine (EBM) & % 1§# %
BTwuinil, ) —oOKRSLEHIRENET
bb. ZOEWKOL o2 00bREOMHLER
FHBE A 0L B 5 LT 3 72 KR R (I 4,
daikenchuto, B&#x DKT) OiHAL4E maesdnte
BECHET 25T LAV TONERETH A",

ORI FEmE R, TIREFEHLAZZE
B RS MRk R R BR AT E K B D 80% A%
MUTHB SN, SHICEERNLY, KEER
E# )5 (Food and Drug Administration : FDA)
FHAROEFORELE L TRETHOKRETOMHE
RRBOFT %5 2, 200046 H, Af3a—2Y
= 7 TRERE O _EERERRABRD IS

#KONO Toru/fB) EER KR Z B L SRREN A0 8

4 (268)
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HERTFADER
LU (Japanese pepper) 2.2%
%% (processed ginger) 5.6%
AZ (ginseng radix) 3.3%

<) b—Z¥FK (maltose powder) 88.9%

LLIHR

Japanese Pepper

%E

Processed Ginger

HEEMmRE %5

AR © Sk

AB i}
Ginseng Radix Rice Plant

1. X8 Daikenchuto (DKT)

KEFGOADEAFEIE SN Z LIIHFETE
HTh b,

1 | Kighig CIBEmR

KEFH T AEEOEFELF A OHR ST
wn (BE1). £200%ELIEINVE—ATHY,
HABEARTVWIRDS R SN TWE2S, L
DTEATY =T, HAHD 35D 1IREIHZ S
NTwn, KERFEHIZ1H2.5~5g 1H3EkR
ATaZLaERLLTWEY, IRALLTLL
TVWAEDRIINVP—=ADBPTTHSD. HLaAIC
KEFHOKIEEDOTE WS FKT, HISHRT
WO, LA & RR L, B & R L,
HbETHLEE K AMCHETET L W) BKT
KEPHLETTOLNRTWAEEITHBY. 20
B 4 % = % 7t HPLC (high performance liquid
chromatography) Td % & sanshool % shogaol

G. L Research vol.18 no.4 2010

7 EEFOLENR T TR SN TWD Z & h—
HEtATH 5 (BE2). KEPEH IR TRVES
LERZBLERETHY, LIS, HihORE
AV 2ASEGEZHFLERAINTE
72979 EBM B3 L b+ idwv 2 2 nas, B
5 & LTS EHmE0MS 2 RE SN, BE
BEHYEIWETEERFETHLY. LA,
KEEFE O R - OB L IEA 2 TR &,
BHEHEROHL D] LHbH. 2Fh, HEE
B ENR IR HEOWEIC O LB EE
LNBA, BEORNICHSL (AW L)
V) RICHLTORFICIE DL DR, %
B BE SACKETHRAZOKTFEERD L,
LIELIEBE R 22 L v ) REBHERM Z
LATED, 22T, BomzesyETHI LI
HALE MR E L BEXIRR L ETELLEE

Ziz. L Ladss, WBEESENR L IR

5 (269)
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0.04

HEBMmR & ES

KRS
100mg/kg
300mg/kg
10mg/kg
X

Data are mean+SEM.N=8~10 *p<0.01 3 ABHHI T
1 p<0.05 % 100mg/kg, 300mg/kg K&z

0.00 T T T
0 15 30 45

75 90(%)

3. KEBIC L 3 BEMFREMER
VC:MmEa>¥r %A

2 | GELRIEMEFREAILY b=
T7EU—ARTFR

FREE T ICALMRER SN T v &AL,
B B BE AR D M 3 % I A A L — R v
I TmIgEIEmeE a >~ ¥~ % ¥ A (vascular
conductance : VC) % FI\ 75 ML il 5E R TR
B ommEneEH 22 L, € oMEARE %
FEIEL7 (BE3)%. ARVEHZEBU TR %
DAV b= VBEFHERTF F (calcitonin
gene-related peptide : CGRP) & JEfpfSHKk, &
QB EEEMBEEDOT FL I A7) ¥
(ADM) HELME$ 52 Edbho 2"
CGRP (& KEEH % O & B E i r 0 B 2R
FELTLZOMEG A RBENRTVSE"Y. CGRP
3B b AL, & R T AR, Bl
SNBZMERTFFT, L bHFD L) LD IHE
BNIEIRDECH Y, TOMFHLE L
AR CIRGWMER, MREEERZ Mo
Twb. —J, ADMIZCGRP L HUANY F=
Y773V =RTFFTHY, WMOBUNMIERR

G. I Research vol.18 no.4 2010

(Kono T et al, 2008” & Y 51 1)

ER%ZLORTF FTHH"?. CGRP L K&
R brd, HERT HMRARE TR

LR, TEmMIE L IR TH B,
L% TR 2 0 135S BRI C ADM 2%
EIhTwr2eThs (B4). T/ FHARE
b CGRP FRIHUIIEMIER 2 A 2%, 4
A4 AER AR, & CHEBEERTF (tu-
mor necrosis factor : TNF)-a 4 ¥ ¥ —7 x 1
v (IFN)-y OMEHERAPHI OGN TWwD. & 61
ADM HHLHREWEL LTHHON TS, D
¥ ) ADM & CGRP 3 AT OE 2D S b
OORUNEIIRVEH, PISEMEVER, BUsEN:
FA A4 ANERARES S OEBEEEZAL TS
D, KEPHOEHRAERARFHEIIC S TER
BENPY Lo TS, CGRP, ADM % Hifif
T25)ZTHI—DPOREELBERIENETIhOZ
HHOKIcH 5", CGRP, ADM A4 IE
AR L, VH Y Feblehw 7TEEE
BROKREM AN VY b= v ZEARZENR
(calcitonin receptor like receptor : CRLR) (Z#ffi

MIEEE TH S RAMP (receptor activity modi-

7 (271)
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RILREBEZS

4. CGRP & ADM D E4EBHIDE LY

ADM: 7 KL/ 2521, CGRP: # ¥ b= Vi#ifnFR#E~TF F

fying protein) A$EET 5 2 & THIML LZAK
ERBIENTED. HHEORZOREMHERE
HOMEHIC & - T CGRP %%k, ADM Z&4kIC
ZIELTLEH 2L THD (B5). KiEFEHEE
FNICHS LEBRThb SIS T 5
AR RN E SNz CGRP # i &€ %
720 CT% { CGRPH Y, BXUZHKELS
CRLR & RAMPI 233 I \CFE s, &L
WAKGEER»OMMT 22 L R LHEL
7o, ¥ 72 ADM &K B HEILICHE T 5
RAMP2, RAMP3 O EADHHEINZZ L HHH
ST L7z & HICKREFBIC X > TR R L
b ADM 2SR s ha & & 2% il
WEERLZZERPSHAMPL 2D, BOERSQ
T KRBT S AN el 3 2 B R R L T HE 9 S
ER 3 20 THIE, MBEICTEAET 2 MRk

8 (272)

W R R MR AS 7 7 — A b - ¥ —F v Mk
0, REEMREERD S CGRP, Hil LRzl o
ADM % S ¥ B FEI RSz (B6). »
iz, Eﬂ&ﬁ[ﬁlﬁ@f:bbl%ﬁ*ﬁﬁiﬁmﬂﬂ%
BREMM L CHRE LRR, KL~ LTI
W2 HE Dt ADM AR A5 2 & 40
HIHL, 2o DSV TEELILRBRE B
Tholte s, WWDOEKSTH S hydroxy-
a-sanshool, ¥EDFEW 5 Tdh % 6-shogaol 12
ADM FEAMIMERNH B Z L BHAL 2L -
7o, BBE RN ESR T D IO EW S TH 2 hy-
droxy-a-sanshool, ¥23%® EH5TH % 6-sho-
gaol VMR MBERFOFEETH S Z LWL,
ol Fio, TNOOBRSHFREFEZED
BIEICMPRSE LTHRESNSE Z E DL,
L )o0dl), BERHNZHED TV,

G. L. Research vol. 18 no.4 2010
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CGRPEADMBEEHAFIRE

Y CRR I\

ADM S& 1k )\ADM/CGRP 2H%
B 5. CGRP & ADM NZB{ERIR

ADM: 7 NV AFay»

CGRP: A NY b=V BIETHERTF F

Ki2hig (6-shogaol, hydroxy- a -sanshool)

BEMmR
BINER

E 6. KBFRIC & 3 BEMREMERBE
ADM: 7 FL/ A5Fa2Y >, CGRP: ANY b= V#IEF
MEANTF F, DRG : HARFIREES

G. L Research vol. 18 no.4 2010
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QO

SHILBBREB RS

S| AWV RZUT7EU—RTFRE
HEBRRE

REDGHRIER MR KD S CGRP, K
ERMIEAS ADM EV) 20D ANy b=
77 I —=RTF FEBH S B EEY S5
%) 2>D% 5%, CGRP &1 ADM ICB LTl
LSS B CIRLAT L Y 70— 96 & 5 { B
DB MEHERMICDEBRMICH 2 ERTY
BTz, K DETERBHOREIZL 5T
MREMBEAND T A=V b KREL, MR CrEE
&b CGRP DA 2 1 — v % o I it b & %
RIEZR EWCHE L TWaA Z EHRIBEh, Akt
CGRP 2@ E TNV TRIRD S D Z LGS h
Twa. F/:;, ADMICBL T, BEF VT
PR HE T2 2L THRDDH B Z ENHE S
NTHY, CGRP & ADM 757 1 — Vi O ERRE
L LCTOWNREMDRE S N B R TIED S5 4t
RIS T 5 Z L EHOBERBE~OLE,
FUN) — OB ENORTRETH S 2 LI
LR THAE. LeLidz s, BEONREYE CGRP
R ADM DFFAE A W B R B 1L 0 AE 3 R B S E 1
EHICEETH S Z LI DR W L THAD.
L7zd%o T, REFHIZBATIICHNEY CGRP %
ADM Z ¥ SE1EHAALTWA I &b
FREHBEIZ & 2 — Y & %17 CGRP %) £ < &7
LARVIRED 7 0 — YRGB B TR E R
FREEA S ADM E B &+, CGRP #A % #i )
TIHLH R R RIEVEZACI L CRE S A HE R
ThHURMEYND L LV RFEFHET L. &5
12, ADM & TNF-a O 2 33 2 16 H 253
HENRTBY, BIEO 70— ViRHRICBI
LROHEMPOHNLERETCHEL v 7)F Y
X T F oK FLEHS -7y bTHEHI LD
EHENEY., bhvbid 7 u— VREYE T
TREFHOMREEHATEL". 1270 %Y
Y 7RT &) A< TE TNF-a 12§ 25k TH
bz, BCHUkEAZ CRIERbBESHh, R

10 (274)

PERLFIRS RS ZEh %\, T2, BAMEIC
BUWTLHEKRTHSL. ho0brsbd, FHK
DR 5 KEFS & OB & Y BIfE 8 #@Ic—
Bl 5 LT A5 AEHROME D & D ERT
EDMEMND B, Lizhis T, KEPEHIERR
HMHENEBKT & 2R D B

BHOIC

INFTRART— I 2EDOTHLNLRYD
D@ HKEPHOVERRE 23 L T & /a8 &
J51d 500 4E D4 A O 7 2 TERR MR E D S5 b
NTCEHAGHREF CTh L. HFEEFLFLE
EHELTROE) e 2EE LCRETLTEZ
ZliE, ErLEERERASOMEERKD LN T
EEEN DY, EHRMEPERS I N—
VAT LAV THIEVZD, 2F), WEESE
L) R FEICERTE 2 bbb H A ANER
A5, FEBEROICH ERRAYIC D EBM R L, R
K TRET AL ERME LTOHRBTH S
LEZ L. L, AULEIICEZLBHIRAELHIC
Lo TREREHLUHDOE) 2B WTH EBM OF
WIRLVTOHEENZENODOH L. ThETK
ETIEN—NSV AT A 2R BABRERE L
Te bz EVHEREERE ¥ — (National
Center for Complementary and Alternative
Medicine : NCCAM) % E%i% { O FH T EBM
ZERLRGEH LTV EA, FOWERNRE RS
=NV AT A AV IEREDMRIES N, EBM 78
WL ANV TR ENLDDICRBIRETH S
LEZD. BPHBIRY, HEADN—INV X T4
AV (2R LZF ARANCIRS) Z 58—
FTRELDTHHEMBL TS, BMTHAD
BE LERERIC R - 2M6F ) RFERO BT T
BB, FEHHHARDSHEER~D 21 it o B &
b LEMtET 5.

X
1) Kono T, Kanematsu T, Kitajima M : Exodus of
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Kampo, traditional Japanese medicine, from the
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SIBHERRICIUD AZcwiEh# e ey 2 539

LS
J%ﬂﬁﬁ’ﬁfﬂ:ﬂl DANTZWETTRRE T YTV A

Evidence-based Kampo to take in the field of surgery

I

KONO Toru

IETURBROBRER CRARBRMBROTHS. BRI BEOEHEE
BRI THEEH DAY BRES LUBRE SN TOSRISIBLIBD TS,
CDORUEES S I-DHKRPBDEHEFICBET DT LUANLOFRTHS.
OHREZHICKETT 5 t— R _EERBRARDTONKRPZOEMEN
OWEEEIRSN, RREBAICBEONENSORHZBHRL, BBHIC

BEOIMBRCRUANBNETH5,

L &I

OB S R RSO 2 R L2 E
B, NN AT Y U R TRAE ST
T, AR ERERE WHO oRE I Xz
D & 9 BAGHES1X100 7 ELL ETERER oM
EEF S THHIN TV, EREFOERTH
HN=IN) - XF4 Y VRCKEEE IR B S
EROBAADHFIZH Y, TEF v AEHROBUL
EFEOPICHAATINS Z L 2HATE Y,
Lo Lo il s 2 BRHRE & A R O RA A
HREBMEERICN T A EEAS IR, K
K TR 16 2 T VB OEHOFFEE A
K Sh, REMEEROMEITTbITE Y,
Baihnts, KEOBEMEEGE (FDA) T2l
SNBIIV o ERBMEERT 2, 20 LD
KU F C FDA 13 HAD(GHIE LR T 58
FHOBFNE 2B E B X RS T B I

EE LD, ZORBL o720 KBRS
(TJ-100, Daikenchuto) DN IZEI4 %5 F
L RIVOBGETH 5777,

REETHARTD, EHIHT2REA»5EL
DEMAES OFMEOLERT Z L3 %ho
oo LA LKEPEOIE T Y A LNV OBEWEF
2% THRRIC R ERERIEDOS0% BN T %Kik
HOZEER T F — FHBGERERD20094E 2 5
Bt S M7z, FIRKE CRRRRBA T bR
TEOAENEI VB RGEH S WY, 4F K
KETHRMEERICHRABEENETho0dH
S, B, EICKEFRGEPLICERLTE:
HADHRERE O Z 2450 % R L, Wi
BHEEREFOMEEIRDIZBE DL L %
HIIZ, ARCTEDEHORREL EZICELET
DRERGOWFEEEHT 5.

TBINERR SV MR L3RRS VR S5 0 A

Key words : {UERISERAR <807/ T YT ¥ A KBRS/ H VY b= VBZFBEESTF K/ 70— 2%

0433-2644/10/¥50/ H/JCOPY
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L 7 XY TEHORRFER

20024, HEFRERRE WHO 1& 70— OV
B L U TR R % R ORFICHI AR & 9
IHRE LTz, BARTIIS0EN. & H AT EEH#R
BB e LCHIAAT N, HERCHE—, PPERSE
=NV AT Y Y R ARICRBRZETE AR
Bihot

B HAMEICRE LT AsRERT, &
FEHPETH 575 FETEIPEL LTHRELT
X7:bDTHAb.

KETREMERBITER SNLFHEE o7
DT A F TNEE DD D ERBGEE B RFEMA T
WIZRGRATN=INV « A F 4 VTR L
WZHEE A, TNE CBUFMGREHED S RmE S L
BhodenN=IN0 » AF4 LT, s
Lok 7 D EREITH & A F, 19924F, 20007 Kk
W) LETHE T D B AT E L AT
(National Institutes of Health : NIH) {2 Office
of Alternative Medicine & 9 fREEEHE % B[
LI DF T 4 AN THRAE LIz, TOt%, Mk
T & N ENERRER L~ ¥ — NCCAM
L), PELELKRICHEML, BETE1E
2FH PV EOBEROTHTEE SN TS,
LALADSH I YT RAERO DI Tb K
HEBRABS P ORNERTT A TTF—=5 &
%Y, B REMAED - L AIRERICN T 5 T
¥+t 7 (Echinacea) DA ZFEHT 22 &
WRTELNoP", ZZ Tl o7 FDA 13%et,
SN & DO TRV HARDIEHRER CTH 51
ICHEH L7z,

ek, KENZIEHRED ORISR IR
ELTHAShTW S ELE, AwE, B
T EDBRAL T2 0RWER S S BEL,
AMEEE R VS OREMZ-HIZBHEICHPAL, H#
BEDHIELEOL-TE, ZITFDA 3%
EWE—ON ) b REOEMIMFTE 5 LE
TV ALNIVOROCEIERT, & O5IZIEERKR
REROERZ Y L FITRDTE e, FERE, RET

KEFGOERAEBZAT) 7200 FDA ~OiE#
HHFEIZ20054E IR STV B, Lo Ladt
5, KREOHWFHED IR AERZ AT 124720, +
SETELRTOIE T ¥ A0 WEIEER
DS E D BTl o 72 7= O BRR RER LM LT
Wi Lo L, BoEOKERS ORI R
KEONFHFEEOWRD 2 M BRSh, FRE
FETREEND L) 2k o> TREEMO B
BohgsD, BRABAKETD by 77 VICA
BT RA LR ENS L HIZRY, TTITA
43—+ 7=y 7 TIIONIZIEF AL 2HE
EEREERICEL T, OO 77 t—RERD
CEERRABRCRETHOF AT S 1o,

II. XKBFEDIET > AN 5EhiseE

1. KESFH

I HRRT s < KEEHH5(TT-100, TU-100)
Y Las Tl EhbDThS, KEPEIZH
ARCTROLZFBHENTVIELETH D, K
AT 3T (> v 3 v22%), ¥E(D
Fa3v56%), NB(=rV33%) T, ®Rhi
TN EF—ABEEITA) TTETWASEY, HEIC
SRERENDHB05 IIEAS TWizwy, /2
TRTHB IR F 28K TH S, 3D-HPLC
THG % ATHEROFEWEIEETN T DT
Lvbr s (K1), BISEIESEmE, o
B2 DYFETH LY, LK TIIMHOMGE LS
RS E TSNS 2 L%,

2. BEMmTEM
KBRS OIS L T, BIER
SN 0D E BB TR T T F FTh
WY h=v e T73Y = RTF FO—DTH 5D
CGRP (calcitonin gene related peptide) 25Kk
FHRIC > THIE S NA Z LA HESh, X612
FEFNa) v, ko b=y CHRRTRES
Vv, Noud FEEESEET LI ERES
72079, CGRP (&FASMEIEIRIEA A% b 3R\
RTF R THHILEFRHTHY™, bhbhid
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SHEHEBRRICI) ANZz Wi =€ 7Y 2 541

(mAU) 250

ginsenoside

o
(om) 203
2

hydroxy-o-

ginsenoside
ul*’

hydroxy--
sanshool

shogaol

- M. O
sagshool ¢ oo

dehydrogingerdion

snnshool

1 KErhigd 3D-HPLC
3-D HPLC (three-dimensional high-performance liquid chromatography) 2 & - TKEHH# (T]-100) DREEA R ICE TN
EREBSUNORE, EER, HAEWHR EPETNTORVIEPRALD L RoT,

BT RHASEN T2 O 2 DRI S- L
T L) IRRDOTTICHITE R #D 72", 2Dk
&, CGRP 7213 T% { CGRP Z&MAMERT D
KREFBHZ L o> THIEEZ T2 LWL E R
572, CGRP DEZFHRIIEHINAEIERET, ik
W7 AR TH 5 CRLR (calcitonin receptor-
like receptor) 2SI T 5 7 0 AHLET,
ZDR#HALIZIE RAMP (receptor activity-modi-
fying membrane protein) 25 EHTH ), E5HI
B %3305 L RAMP (i3 3HED ¥ 4 7
bV, RAMP1 »B#bIZ 5§ 5 & CGRP %
BRI 575, RAMP2, RAMP3 253 bic
595LCGRP LRALANY b=V B FHE
~R7F FTH% ADM (adrenomedullin) D32
RICEALT 2 2 LA ShTwi?, bhbh

DEBFRERD S KEPEHICE > TRAMPL, 2, 3
WIS 52 LAWARL R, ALY b

V773 = RTFFDZODRTFF,
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Abstract
Background. The outcome of stage 111 gastric cancer pahenli
treated by D2 dissection followed by adj h py
with S-1 remains llnsn(isl’aciory. Moreover, some patients with
a preoperative diagnosis of stage I/ITI turn out to be stage IV
after surgical exploration, and a standard postoperative treat-
ment for this population has not been established.
Methods. A feasibility study of postoperative S-1/cisplatin
(CDDP) was performed with patients who underwent gastrec-
tomy for what turned out to be a stage IV gastric cancer. The
primary endpoint of the trial was the relative dose intensity
during five courses of S-1/CDDP. Several criteria to skip, post-
pone, or reduce the dose had been predetermined.
Results. Between 2007 and 2009, 31 patients were accrued,
including 19 pati who were positive for peritoneal washing
cytology, 6 with peri I seeding, 5 with is to the
pamuortlc nodes, and 4 with olhcr dlslxmt metastases. Only 7
dfive cycles as p d ( two cycles).
l'he median relative dose mu.names of §-1 and CDDP were
37% and 40%, ly. Causes of failure were
failure to fulfill criteria for starting a new course within 5
weeks of the last administration of S-1 in 7, patient refusal in
6, disease recurrence/progression in 4, need to reduce dose by
two levels in 4, and two successive skips of CDDP in 3 patients.
The median progression-free survival time of all patients was

363 days.

Conclusi Alth h g in the dj and

advanced/metastatic selllng. S-ULI)DI’ is too toxic as a post-
trect for J

& M ¥ 4
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Introduction

Gastric carcinoma is the second most common cause of
cancer-related death worldwide [1], and remains a major
health problem in the Far East. The survival of patients
with gastric cancer is often dismal even if treated with
potentially curative resection, and various perioperative
therapies directed against micrometastases have been
proposed and delivered in addition to improve the
outcome [2-4].

In Japan, S-1 (1 M tegatur-0.4 M gimestat-1 M otastat
potassium) has become a key drug in the treatment of
gastric cancer. It was found to be remarkably active as
a single agent in the treatment of unresectable/meta-
static gastric cancer |5, 6], while the response rate was
shown to be further enhanced by the addition of cispla-
tin (CDDP), exceeding 70% in a phase 11 trial [7]. A
phase 111 trial has shown that single-agent S-1 adminis-
tered postoperatively for 1 year significantly improves
the outcome of patients with stage II/I11 gastric cancer
over treatment with surgery alone [4]. Another phase
M1 trial has shown the benefit of S-1/CDDP over S-1
in the treatment of unresectable/metastatic cancer [8].
These facts point to a strategy of administering S-1/
CDDP instead of S-1 alone as an adjuvant therapy for
the further improvement of outcome in patients with
resectable disease, although the gastrointestinal toxicity
of this combination casts doubt as to its feasibility when
delivered postoperatively.

Advanced gastric cancer is often associated with
peritoneal metastasis. Current imaging studies rarely
detect peritoneal deposits, although the detection of
even minute amounts of cancer, such as those repre-
sented by positive cytology of peritoneal washes,
usually renders the cancer incurable [9]. This knowledge
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prompted several investigators to perform staging lapa-
roscopy prior to radical surgery [10]. However, it is not
currently considered as a part of routine preoperative
workup in Japan, where gastric cancer is one of the com-
monest types of cancer and is often treated at com-
munity hospitals in the hands of general surgeons.
Consequently, a certain proportion of patients for whom
curative surgery had been planned turn out to have a
stage IV disease at surgery, in the form of peritoneal
deposits and positive washing cytology. When peritoneal
deposits are found to be minimal, these patients usually
undergo resection as planned, but no evidence-based
strategy as a postoperative therapy exists for this
population.

In the present study, the feasibility of an S-1/CDDP
combination given postoperatively was evaluated, pri-
marily to establish a standard of care for patients who
undergo gastrectomy for stage IV disease. In addition,
we had an intention to test this combination as a candi-
date for novel postoperative adjuvant chemotherapy
to be delivered to stage III patients, whose prognosis
remain poor when treated with postoperative S-1 mono-
therapy, the current standard of care.

Patients and methods

Patient eligibility

Eligible patients had to meet all of the following criteria:
(i) a confirmed diagnosis of gastric adenocarcinoma, (ii)
age less than 75 years, (iii) gastrectomy performed
within 6 weeks of initiation of chemotherapy (iv), stage
IV disease according to the Japanese classification of
gastric carcinoma [11] as confirmed by preoperative
imaging studies and/or histopathological examinations,
(v) no prior treatment besides surgery, (vi) European
Cooperative Oncology Group performance status of ()
to 1, (vii) adequate organ functions, defined as white
blood cell count 4000-12000/mm’, total neutrophil
count 2000/mm’ or more, platelet count 100000/mm’ or
more, hemoglobin 9.0 ¢/dL. or more, serum creatinine
within the normal range according to the criteria of the
hospital where the study was performed, total serum
bilirubin less than 1.5 mg/dl, serum aspartate amino-
transferase and alanine aminotransferase less than
100 TU/L, and creatinine clearance 60 ml/min or more.
Patients had to have a life expectancy of more than 3
months, with no other active malignancies or uncon-
trolled concomitant diseases. Written informed consent
was obtained from all participants after they had
received a full explanation of the nature of the study.
The study was approved by the institutional review
board of Nagoya University Hospital and all other hos-
pitals belonging to the Chubu Clinical Oncology Group
(CCOQG) that participated in this multicenter trial.

Y. Kodera et al.: S-1 and CDDP after gastrectomy

Pretreatment evaluation, treatment plan,
and dose attenuation

At baseline, a complete medical history was taken,
and a physical examination was performed. Laboratory
assessment at baseline included blood cell counts, serum
chemistry profiles, serum tumor markers (carcinoem-
bryonic antigen; CA19-9), and urinalysis. Patients also
underwent a baseline electrocardiographic examination
and computed tomography (CT) scans of the chest,
abdomen, and pelvis. At surgery, the intraperitoneal
cavity was searched for peritoneal deposits and a cyto-
logic examination of the peritoneal washes collected at
the Douglas pouch was routinely performed. Histopath-
ological detection of cancer cells by this examination is
designated in the Japanese classification of gastric carci-
noma [11] as CY1 and the patient is subsequently clas-
sified as stage IV.

Chemotherapy was to be started at 2-6 weeks after
surgery. Patients received S-1 orally at the following
doses twice daily for 3 weeks, followed by 2 weeks
without chemotherapy. Patients with a body surface
area of less than 1.25 m* received 80 mg daily; those
with a body surface area of 1.25 m? (o less than 1.5 m?
received 100 mg daily; and those with a body surface
arca of 1.5 m® or greater received 120 mg daily. This
S-week cycle was repeated mainly in an outpatient
setting. The exception was the delivery of CDDP, for
which the patients were to be admitted for three nights
and given continuous intravenous fluid administration
with the antiemetics granisetron and dexamethasone.
Five cycles of S-1/CDDP were to be delivered as a
protocol treatment, after which the patients were rec-
ommended to receive further chemotherapy with sin-
gle-agent S-1 in the absence of disease progression. If
the patients had either hematological toxicity of grade
3 or greater, nonhematological toxicity of grade 2 or
greater, serum creatinine exceeding the normal range
according to the criteria of the hospital, or creatinine
clearance of less than 50 ml/min during the previous
course, the daily dose of S-1 was decreased from 120 mg
to 100 mg, from 100 mg to 80 mg, or from 80 mg to
50 mg, and the dose of CDDP was decreased by 10 mg/
m’. If the patients failed to fulfill the above criteria on
day 1 of the new course, the new course was to be
postponed until recovery. If such toxicity occurred on
day 8, CDDP was to be skipped. Under these strict rules,
the protocol treatment was to be discontinued in the
event of (i) postponement of the new course for 3 weeks
in a row, (ii) dose reduction of S-1 or CDDP by two
levels, (iii) skipping CDDP for two cycles in a row,
(iv) other adverse events that were considered unman-
ageable, (v) withdrawal of consent from the patient, or
(vi) disease recurrence or progression. Patients who
failed the treatment were allowed to be given a second-
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line chemotherapy at the discretion of the surgeons/
oncologists.

Discase status was assessed once every 3 months on
the basis of serum tumor markers and at least once
every 6 months by CT scanning until the completion of
five cycles of treatment. Adverse events were monitored
by interviews, blood chemistry profiles, and blood cell
counts once every 2 weeks. All toxic effects were graded
according to National Cancer Institute Common Toxic-
ity Criteria (NCI-CTC; version 2.0).

Endpoints and study design

The primary endpoint of the study was the relative dose
intensity (percentage of the dose actually administered
out of the planned dose calculated from the body surface
area) during five cycles of treatment with S-1/CDDP.
The secondary endpoints were the proportion of patients
who tolerated five cycles, safety, progression-free sur-
vival time, and overall survival time.

No data on relative dose intensity actually exist for
the present combination therapy in the postoperative
setting. A relative dose intensity of 80% is generally
considered acceptable. Postoperative S-1/CDDP could
be considered feasible for further exploration if the
parameter in this study fell between 66% and 95%
(95% confidence interval when a relative dose intensity
of 80% was obtained with 27 patients). Thus, the accrual
of 30 patients was planned to prove this point.

Results

Fatient population

Thirty-one patients were enrolled between October
2007 and February 2009. The demographic and clinico-
pathological characteristics of the patients are shown in
Table 1. The mean age of the patients was 61.5 years

Table 1. Patient demographics (n = 31)

199

(range, 34-73 years). The male/female ratio was 22:9.
Ten patients underwent distal gastrectomy and the
other 21 received a total gastrectomy. Splenectomy was
performed in 10 patients, of whom 1 also underwent
resection of the pancreatic tail. Three patients under-
went coresection of the transverse colon and 1 patient
received a hepatectomy. Surgery in 19 patients was R2
resection, mostly due to peritoneal deposits, whereas
surgery turned out to be Rl in 9 patients who were
positive for cytologic examination of the peritoneal
washes (CY1) without any other distant metastasis.
‘Three other patients underwent RO resection. One of
these had been classified as stage IV due to pT4bpN2
disease but had a curative resection. One patient had
metastasis to the paraaortic lymph node and underwent
D3 dissection (eradication of the paraaortic lymph
nodes). Another patient had a liver metastasis which
was coresected.

Compliance, relative dose intensity, and toxicity

‘The median relative dose intensity of CDDP was 40%
and that of S-1 was 37% (Fig. 1). Patients tolerated a
median of two cycles of treatment, and only seven
patients (22%) completed all five cycles. The reasons for
discontinuation of the treatment were failure to start
S-1 within 3 weeks after the end of the previous course
in seven patients, patient refusal due to adverse events
in six patients, disease progression in four patients, dose
reduction of S-1 or CDDP by two levels in four patients,
and skipping CDDP for two cycles in a row in three
patients. Time to treatment failure was 70 days (Fig. 2).
Most patients (15/20; 75%) who discontinued the desig-
nated treatment due to adverse events received chemo-
therapy with single-agent S-1. Only S-1 delivered as the
protocol treatment was included in the calculation of
relative dose intensity.

The most frequent grade 3/4 toxicity was neutropenia,
observed in 29% of the patients (Table 2). Grade 3/4

Variables

Age (years)
Sex

PS (ECOG)
b

P

pN (JCGC)

pN (TNM)

Liver metastasis

Peritoneal metastasis

M (TNM)

Peritoneal washing cytology

Mean (range) 61.5 (34-73)
Male/female 22/9
21/10
T3/T41/T4b 2/18/10
NO/N1/N2/N3/NX 1/10/14/5/1
NO/N1/N2/N3/NX 1/2/7120/1
Negative/positive 2972
Negative/positive 23/8
MO/M1 15/16
Negative/positive 8/20

PS, performance status; ECOG, Eastern Cooperative Oncology Group: JCGC. Japanese classifica-
tion of gastric carcinoma; TNM, tumor node metastasis classification by the International Union

Against Cancer
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20 18 . each patient registered. The median rela-
tive dose intensities of S-1 and CDDP
10 | were 37% and 40%, respectively. S-1
given as monotherapy after failure of the
protocol treatment was excluded from the
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% under treatment Table 2. Adverse events
wo o "1 Events All grades (%)  Grade 3 and 4 (%)
Leukopenia 21 (68) 2(65)
80 - F Neutropenia 21 (68) 9 (29)
Anemia 30 (97) 5(16)
60 4 L Thrombocytopenia 13 (42) 0(0)
Anorexia 24 (77) 7 (23)
Nausea 23 (74) 3(10)
40 1 r Vomiting 7(23) 0(0)
Fatigue 17 (55) 3(10)
20 L Diarrhea 13 (42) 1(3.2)
Pigmentation 12 (39) 0(0)
Stomatitis 8 (26) 0(0)
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Fig. 2. Curve showing time to treatment failure. The median
number of cycles delivered was two, with only 7/31 patients
completing the five cycles as originally planned

nonhematological toxicity included anorexia (23%),
nausea (10%), and fatigue (10%). Anemia of all grades
was observed in 97% of the patients, possibly reflecting
the fact that the treatment was given postoperatively.
Anorexia and nausea of all grades was observed in 77%
and 74%, respectively. The most prominent skin mani-
festation was pigmentation, a symptom peculiar to S-1,
showing diffuse darkening of skin color, which is some-
times observed in various parts of the body.

Survival

At a median follow-up time of 536 days or until
death, the median progression-free survival time was

363 days, and the median overall survival time was 813
days (Fig. 3).

Discussion

Preoperative or perioperative adjuvant therapy with
cytotoxic agents with or without radiation is considered
promising for the treatment of gastric cancer [2—4].In a
trial testing perioperative chemotherapy, chemotherapy
was more easily delivered preoperatively than postop-
eratively | 3], partially because patients are more vulner-
able to the drug-related adverse reactions shortly after
gastrectomy. Accurate staging by arrays of examinations
including staging laparoscopy followed by several
months of preoperative therapy is not suitable for
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Fig. 3. Overall survival (solid line) and progression-free sur-
vival (dotted line) of all patients obtained after the mean
follow up of 536 days or until death

delivery in general practice worldwide, and the standard
of care in the United States, for example, is surgery fol-
lowed by postoperative chemoradiation [2]. The optimal
moment to perform curative surgery during the course
of multimodal treatment is actually unknown, and is
often decided upon according to common medical prac-
tice in cach country.

Gastric cancer is more often diagnosed at an carly
stage in Japan compared with the timing in Western
countries, due in part to nationwide screening, and this
has led to a favorable outcome [12]. Early diagnosis and
early treatment has therefore been considered the gold
standard, and surgery is generally performed as soon as
possible for fear of disease progression. Owing to the
limitations in the sensitivity of preoperative imaging
studies, with staging laparoscopy still not a standard
practice in community hospitals, peritoneal metastases
are sometimes found at surgery, either as macroscopi-
cally recognizable deposits or as micrometastases
(CY1). In such circumstances, surgeons often proceed
with gastrectomy as originally planned, and what is con-
sidered as the best available chemotherapy is given
afterwards. Whether this strategy is superior to stom-
ach-conserving therapy (staging laparoscopy followed
by chemotherapy) is unknown, and the question is cur-
rently under investigation by a Japan Clinical Oncology
Group (JCOG) randomized trial [13]. In the meantime,
identification of the best available chemotherapy in the
postoperative setting is warranted. It was logical to con-
sider S-1/CDDP as a candidate for the standard of care
in this setting, because this combination achieved a sig-
nificantly longer median survival time in a phase 111 trial
for advanced/metastatic gastric cancer when compared
with S-1 monotherapy [8].

201

In the present study, the feasibility of postoperative
S-1/CDDP was explored with patients who underwent
surgery for stage IV disease. Another intention was that
a positive result in this study may lead to the future
application of this promising regimen as postoperative
adjuvant therapy for stage III cancer, whose outcome
remains unsatisfactory with the strategy of surgery fol-
lowed by single-agent S-1. Difficulties had been antici-
pated, however, because the Japanese patients seemed
vulnerable to various adverse events in the postopera-
tive setting. S-1/CDDP has been feared because of its
gastrointestinal and renal toxicity. Nausea and anorexia
are commonly observed adverse reactions after the
administration of CDDP, and dehydration due to
impaired oral food intake could enhance the renal toxic-
ity of CDDP. Despite the use of serotonin antagonists
that have decreased the incidence of severe vomiting,
patients already with some degree of gastrectomy-
related discomfort might suffer from even mild gastro-
intestinal toxicities; much more so than those who have
received other types of surgery. Renal toxicity in turn
affects the clearance of gimestat, a component of S-1
that inhibits the metabolism of tegafur, leading to
myelotoxicity and other adverse events [14]. Actually,
the toxicity profile of S-1 monotherapy observed in a
phase II study for advanced/metastatic cancer [6] was
far less intense compared with that reported in a feasi-
bility study in the postoperative adjuvant setting [15].
Myelotoxicity of all grades was increased by twofold
and gastrointestinal toxicity by three-old in the feasibil-
ity study. Surprisingly, patients who received the same
treatment in a subsequent randomized trial comparing
postoperative S-1with surgery alone in curatively
resected stage TI/ITT cancer did better [4], owing to the
establishment of more precise rules regarding dose
attenuation, alteration of the treatment schedules, and
discontinuation of the protocol treatment.

In addition to adhering to these rules for the safe
postoperative delivery of S-1, the present study paid
particular attention to renal function: serum creatinine
level had to be within the normal range and creatinine
clearance had to be no less than 50 ml/min for a patient
to continu¢c with the treatment. Consequently, 14
patients failed to fulfill either of several criteria to con-
tinuc treatment, and had to refrain from receiving all
five cycles, in addition to the 6 patients who refused
further treatment. No long-lasting or life-threatening
toxicity occurred, and the treatment could be consid-
ered safe as long as one adhered to the protocol. On
the other hand, more patients might have completed
the treatment as planned had the criteria been less
stringent.

Anemia was the commonest adverse event, observed
in 97% of our patients, and this may have enhanced
general fatigue. Anorexia, nausea, and fatigue were the

- 157 -



202

commonest nonhematological adverse events. Toxicities
generally tended to linger on, preventing the treatment
from being delivered on schedule. Surprisingly, a com-
parison with the phase I1I trial comparing S-1/CDDP
with S-1 monotherapy for advanced/metastatic cancer
[8] revealed that the incidences of various toxicities
observed in the S-1/CDDP group of that study, includ-
ing those of grade 3 or greater, were actually similar to
those observed in the present study. Presumably, it took
longer to recover from these toxicities to fulfill the cri-
teria for the initiation of a new cycle of treatment among
the postoperative patients. In addition, even grade 1
or 2 gastrointestinal toxicities may have significantly
affected patients who had just received gastrectomy.

In the present study, discontinuation of S-1/CDDP
did not mean termination of chemotherapy, because 21
of the 24 patients who could not tolerate S-1/CDDP
were treated with a second-line chemotherapy. Fifteen
of the 20 patients who discontinued S-1/CDDP for
reasons other than disease progression were given S-1
monotherapy. Thus, most patients who were entered in
the trial eventually received S-1 until progression, and
this presumably led to the median progression-free sur-
vival of 363 days. In another trial, the authors evaluated
the efficacy of S-1 monotherapy among patients with
free cancer cells in the peritoneal cavity (CY1 stage
patients) treated with R1 resection [16]. Overall survival
time in that trial was 705 days and progression-free
survival was 496 days. With several patients treated by
R2 resection included, the progression-free survival
obtained in the present study could be considered as
acceptable. With the relative dose intensity of less than
40%, however, S-1/CDDP did not meet the expectation
as a candidate for further evaluation in the postopera-
tive setting.

S-1 being a key drug for chemotherapy for gastric
cancer in Japan, one may need to turn to other combina-
tions if S-1 alone is deemed insufficient [17-19]. Taxanes
with a lower incidence of gastrointestinal toxicities may
be particularly good candidates as a partner of S-1 in
the postoperative setting, although the superiority of
these combinations over S-1 alone is yet to be proven
by randomized trials. Another option could be oxalipla-
tin, which has been shown not to be noninferior to
CDDP [20] and is associated with a lower incidence of
gastrointestinal and renal adverse events. A combina-
tion of S-1 and oxaliplatin has been established and
evaluated in a phase IT trial [21], and further steps for
its approval for gastric cancer treatment in Japan are
awaited.

On the other hand, further attempts to reevaluate
postoperative S-1/CDDP may not be futile. Aprepitant,
a novel anti-emetic recommended by the National
Comprehensive Cancer Network guideline that became
available after the termination of the present study,
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could significantly improve tolerability to CDDP. In the
meantime, members of the Japan Clinical Oncology
Group proposed a modified version of the postopera-
tive treatment in which the first course consisted of S-1
alone while CDDP was to be added only from the
second course onwards, thus delaying the administra-
tion of CDDP. This strategy led to a significant improve-
ment in compliance, and final analysis and publication
of their data is eagerly awaited.

Of note, the combination of 5-fluorouracil (SFU) and
CDDP has repeatedly failed to show prognostic benefit
as a postoperative adjuvant therapy in Western coun-
tries [22, 23]. This could cventually be the fate of the
S-1/CDDP  combination given postoperatively. S-1/
CDDP can be administered more easily in the neoadju-
vant setting [24, 25], and this strategy is currently being
explored in the JCOGO0501 study (a phase 111 trial com-
paring a group treated by two to three courses of S-1/
CDDP followed by surgery and S-1 monotherapy with
a group treated by surgery followed by S-1 monother-
apy) in a population with linitis plastica-type cancer.
‘This trial could result in a paradigm shift in Japan, after
which more patients with newly diagnosed advanced
cancer would initially undergo chemotherapy.

To conclude, the combination of S-1 and CDDP in the
dose and schedule used in the present study cannot be
recommended as a candidate for postoperative chemo-
therapy in Japancsc patients with gastric cancer. The use
of less toxic drug combinations and a greater focus on
neoadjuvant chemotherapy are among future strategies
to improve the outcome of advanced gastric cancer.
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