REFBRFHAREME
MNABRRIIREE

SE NGB EH S ETEREMREZEIELL:

T RTE 2R R R F TR D FEL

FRR22FEE HENRRES

MEARE EFH =
R 23 (2011) % 4 B



[. RIEFERREE 1
mED A EEB e O EITEEORIEE B8 L IRAL SR
+HHERFWE DR

HRAFRE EF R MEEAERRSEHRE

0. AERROFIT - BRICET I —ER 5

. BFEEpE0F474s - BRI



BEAFZBRFEHERMEE (DARRKRPTIEER)
WIE e E

BmE Y CNERER R M S EITHEOREE B8 LRI RIE H IR PR OB

MREREE K

B HMHEANESRESE AR

FEHECERALSTE

AR SR EFAOBEKRRBE TH D . (B ONEFEEEE OFEER b,
AT RS BN~ ERETHLOLT 5

MAEE : &EY VA GESLET5BEIC L. Docetaxel + CDDP + 8-1 &1\ 3 b E
IRB D 3 BIPFAEIEIZ L D downstage &, BFAMERIZ X ALK Y - SEiENE = £ O BUIRRIN
EMAZTIEBEOR LEZHITLVOENERBZHBE LTS, 71 b a—ARNEER
L., 50 FlDIEFIBEIZRIT THEFEFR TH D, RIEEODRE L ZEENERILIE, 8]
TEOEEZREL T3 S-1+CDDP xR L3558 N MRRETH FETH 3,

WA

K FHR
AF T

R

P —

A RAS
A
THIESL
A
FEmEA
RAMEEA

i BRI SRR

EST R A v & —FIR b
Blpe&
Esombe e ER e ¥ —
WENEEE
BERSIBAEF—
BlVRBE &

PrEER R FERT
EBTUEETRRRE BlkE
T FHRERE BelR

IRB TSI EE T RAbE EERE
miagdmie ik
EIRESIA AT F —
EFRETE

A. WFIEEM
EEY TS BETI, 2L
Z WERRTEEIRRAIT 2 7o & LTHFHIT
BHTCARTH B, LL, =EEB, B
JREER L OURTRERFE2E T 5H#TE
BERRY, BRAOLRWINLERIELERF
WO E LT LV IBEETE 2FREER
HbH, BARBRIZ, 20X RRIIHLT
INFEFCTHEAERRTCEEEIMEBREZ L
WCRR S, WWRILERE L IERFR OB
ROMEAEGOEIEEEHIL TSI EH
b
BWEHENHE I TV D Docetaxel
+CDDP +S-1 (DCS) &\ 5 b EME D 3
RIOFREEEZRY., SHOIEMERICES



,— =

PR Y N EEE 2D BUIRINZ1T S &
WO DBEDOHTITNGED B ERTAFE
TH D,

B. W3 HIE

ICOG BRA T N—7 L 2 & hzkik(F)
B UABKRRE LTRAF— T3, BB
HEE CTICCRE Y o \EEBBE (5 2
B REEES R E 2o TEELXEM
3% BulkyN2 &, E3BHKEARBEEY /3
B No.16a2/b1 S8 D &5 &2, /XM F)
LTS NTES ZSR L L, DCSERES
2 a—RfT o7tk BEEN/HR % RECIST
TEFHI L. FHTEAT 5, IeMmEIBRE BIE L.
D3 ¥R & 11D BUIBRZ1T 5, WitdIL S-1 48
Bk FRiE%E 1 ERITT O,

EFFME B IR FRIE I X A EE
BIREFMMEB X 3 FAFEE. 5 &4
FEIE. RIBUIREIE. AR TEEE.
BENEDEIE, FEERREREG LT D,
ERE 23 FERLIZT 0 b a— L EERS
HREERAT D, FRL 24 FEXRETIC
50 Bl EREL, Tt FOERSBEO LN
L, AT TR & A2 ST AHHTAET S-1 +
CDDP Zxff & LT, 5 U AR Z B+
HTFETH D,

A
=~

C. WFEHER

TRk 22 EEIL, BERFEEZE L TICOG B
BT N—TOEMARE - BENEE &
BELO>O7 2 ha—A{ERREITo I,
DCS WIEDHE G AT ¥ 2 — VT DWTIE,
LVHSRRKEABOLV AV ERATHE
BT/, BRERENERELLOTS
MHh, TTICE 2 FHRRPWIIBEENT
WARIBRZELVVAVERVAI L RS

77

X L UTREREIRHEFIEC DN T,
INFE T TCELZODE 2 HARLD
AR oDIZ IS ER—D %S
HAwazZ kb,

U RSB OBREICE LTIk k&
Lot BEANCKEAREREY v
No.16 DMER L TWAEMZE L TIRI R
ZUkR+ 5 D3 BEZAT O T L CRIEEIR AR
VA3, No. 16 IZFERA 2 B2 HOLBK
& {JEX LT3 Bulky N2 EFIT D3 1T
HREDPEDTERRMAM Lz, Bk
i, RV EROER L OB MEER RO
EHLABEIC, 26 D3 #1795 Z £ TRROBK
— &I,

JCOG 7'u ba—NVEERESDEEY
BTHERTEITV, BREEZFORM L2

=77,

-
—

D. E&

Tl BEOFTRIIEBD TRET, T2, T3
B O FHEAE G E < | S-1 HB{LREN
INEILIZHELTWNDS, —FH, YIBRAR
AT (BEEEECERER) 25758
BOTFRIIRZIEBD TRE T, BEDL
FRBIZIE N EZBEE LD DT —3k
W, ZOERBICHD LEZLLNDEORO
AFNABEEETTERLEOQEEY ]
HEBEETAIEE THD, Zhbik A
BT EIRAIT A2 L LTHFRITRR
(3 FAEFEE 1520%) THY ., ks
LFBREOHRE AT TH D,

@icxt L CTHEAET TIZ S-1+CDDP 12 &
DR FREORERIET 2% 11 18
B (JCOG 0501) MBETHTH D, @
TR IR E SRS, DOoRBEHOIBE



R AHEFREER SN, H
HiZB T HABRB T 225 5 OMRBR
Thbd, LZABREHORAR (JCOG 0405)
TITREZILS 2 LE 5 BB EIRER R
&3 FEAFEENRINTEY, OiIXER
BVERROEDLHETH D Z LA
LMo TE, (EFERELV A LR

RFEWORBRDOMBASOE LT DI,

BOBEWE TR E gk SRt
FOFE I FHRRBMNETH B,

ICOG BRAAR I N—Tlk, BEY
VOB EE T A EEBICX LET CDDP
+ CPT-11 & D3 EREFMNIC & 25 1 FARER
(JCOG 0001) %1To72& 25, 54.5%DkE
RESEIS & HFREL EE S 27%0 3 ¢
EFEEGEER LT bOO, (HREEEN
3 I RAELTCRBRAPLEE R
(Yoshikawa, Br J Surg, 2009), [@) Utz %¢
LT S-1 + CDDP & D3 i Fii&1To 7=
JCOG 0405 Tii. BEREDEE 64.7%., 1R
BUIREIS 824%%EK L., 20 3 FARF
ElE 59% &V BENE LN, AHET
i, DCS &\ 5 3 EM A DO A7 3
AREZAVDAZET, SBIEWVIEEZ
»ET,
k234 ALY, JCOG BRAT L—
FIRERER S, sS4 OEFEBE L SR X
BRIN—T b I2ote, KRBRBMT ERE
(MBI RRIEREO TR Z 2 Wb Z
A, 50 FIOBERIL 1 FELINICK T35 ATRE
HRRENTVS,
E. f&i
mEY CEEBEETSEBICHL,
HARF S CIIAiFAT S-1 + CDDP & D3 BHIER
(JCOG 0405) THOLNTEHENRRETH

5, AHETIE, SOIEFHMO%EY
H#8 L TDCS & 5 mARMai{bFERiE &
EREBEFHEITV, ZRETEBDTTFHR
AREFBEEFED LN TWEERADOEZLIZ
Bl ELELTZENFINS,
SHODLREOCEEIL. BEICIRDEHY
L. EBBERFEH OBEETEIC 2 &
fb&h>2H5 EEbN5M, ZOEME
BIZH 2AMARNEBEOFRILE TN
i, DREOAR LTHROBBIBESMK
DELETFIZORNRE, £, Z0X54h%E
MO MEFERRE L R OB A E b
BEN, AREZFLETEIN—TTE
BIIEITARETH DL Z LB RESNNIE, B
BEARESEIHICAR T 2bREOEE
BEICEoTHBERA D,

F. BEEEEER
AR TIILL T B EMERIT 2T,

G. WrERE
13 CRE

1. Fukagawa T, Katai H, Saka M, Morita S,
Sasajima Y, Taniguchi H, Sano T, Sasako
M. Significance of lavage cytology in
advanced gastric cancer patients. World J
Surg 2010,34:563-568.

Takahari D, Hamaguchi T, Yoshimura K,
Katai H, Ito S, Fuse N, Kinoshita T, Yasui
H, Terashima M, Goto M, Tanigawa N,
Shirao K, Sano T, Sasako M. Feasibility
study of adjuvant chemotherapy with S-1
plus cisplatin for gastric cancer. Cancer
Chemother Pharmacol 2010

Hioki M, Gotohda N, Konishi M,
Nakagohri T, Takahashi S, Kinoshita T.
Predictive factors improving survival after
gastrectomy in gastric cancer patients with

peritoneal carcinomatosis. World J Surg
2010,34: 555-562.



[\]

BAEE., XT#E, LA K KE
REA, B, RIEE. EEE—.
HIUEE, [LmAgkit. EfTEBICHT
5S—1+CDDPIXAFaTLFRE
EOMBREMEMSSIR L F%. Bl
SRR 2010, 37 : 443-446

EHEE, XTHE, Lm #. &HE
FREA, BB, MHFKEF. KBRS
PRI A EEBESICT A TEERERS.
B & (LFPRIE 2010, 37 : 447-451

A —R, ZEEM, AREEZ, 2
JIEE., WL, KEF B
S-1/cisplatin & AWM LFEHEIE
X VIRIE A PHINFREL oo+ 2
ERREEEO 14, A8,

72(6) 632-635

Watanabe M., Emi Y., Kakeji Y., Oki E.,
Sakaguchi Y., Yoshida K., Hirabayashi N.,
Yamanaka T., Baba H., Machara Y : Phase
II study of docetaxel(DTX) and S-1 as
neoadjuvant chemotherapy for potentially
RO advanced gastric cancer : 2011
ASCO-GI2011.1.20 SFUSA

EH K. ELEEOTRREREE — st
OB TH¥] 2010 B A/ LI E
LM% IDDW 2010.10 #8IE

FE M, FE BE X7 -VIVEE
xR EN - BEFEROES.
%6 5B BAHELBABESRE
2010.7 TFE5

LRERTE, B, ExkfmiH, w3
w, A%, frEEZ, KOBA, #
A, ERER, FHM5L, BEH
x, WHMEF, RIREEZ : BRIgUIER
REEITHEIZ T 2 Docetaxel/S-1
FA{ER s — MR M B > 2 TR A 2 -

% 48 [Bl A AR FEFMES 2010
#£10A8 280 EH

KM, BHEA, ILTER, mK
®’, WAZE, JTHEZ, LRFME K
AEA, WAEH, EBfM5, BE%

x, FEHEH, BAKE, LPHE,
FIREE : IR T HeET B & 2 Xt
b U 7-#r@fliDocetaxel /S-150 B0
FIEOE D FEEER - 5488 B AEIEE
o ERAES 9010FE10H28H R

ML, TAEE HEamk.

BEA, ST, IEERE, =KEls,
AR, SHREE. HEE, EBE
=, mAEFH, LU . EPEEEA
PRt B T DA R ERE DR
B ESIEIHABEFESMS 2011 F
3AGH =R

BRZFE LTV,



PIZEERRDOTIT - BRICHET 5 —HR

HESS
ERE KA BRI A MV RR#HL | BF | X~V | HWRE
Fukagawa T, Katai H, Saka |Significance of lavage cytology in World J Surg 34 563-568 | 2010
M, Morita S, Sasajima Y, advanced gastric cancer patients.
Taniguchi H, Sano T, Sasako
M.
Takahari D, Hamaguchi T, |Feasibility study of adjuvant chemotherapy |Cancer 2010
Yoshimura K, Katai H, Ito S, | with S-1 plus cisplatin for gastric cancer.  |chemother
Fuse N, Kinoshita T, Yasui Pharmacol
H, Terashima M, Goto M,
Tanigawa N, Shirao K, Sano
T, Sasako M.
Hioki M, Gotohda N, Predictive factors improving survival after | World J Surg 34 555-562 2010

Konishi M, Nakagohri T, gastrectomy in gastric cancer patients with
Takahashi S, Kinoshita T. peritoneal carcinomatosis.

BN EE, XTAEX IWHE|#TEBICETA2S—1+CDDPIC [EE/FREE | 37 | 443-446 | 2010
BIRERRRA, BB, B X DA ERRIE O SRR E
HEE, BHFR—. BIUB| LT

E. WEgk.

EAED, ATH®E LA |EEEEEH T2 BEERNICHT 28 |8 & PRk 37 447-451 | 2010
k. JREEAREA, RBIEE{C, |JKEREK.
FAFERRE].

B —BR, —EEM, B |S-1/cisplatin 2 AWM LE#EE |48 72(6) | 632-635 | 2010
IR, )R, S|\ X DIRIE A TR o+ 2
5L, K& B EHRETED 1 4.




World J Surg
DOI 10.1007/s00268-009-0355-1

H’ozld fo&?nal

of Stirgery=

Significance of Lavage Cytology in Advanced Gastric Cancer

Patients

Takeo Fukagawa - Hitoshi Katai - Makoto Saka -
Shinji Morita - Yuko Sasajima - Hirokazu Taniguchi -
Takeshi Sano - Mitsuru Sasako

© Société Internationale de Chirurgie 2010

Abstract

Background Lavage cytology positive (Cyl) is well
known as a poor prognostic factor in advanced gastric
cancer patients. However, the optimal therapeutic strategy
for patients with Cy1 has not yet been established. The aim
of this study was to evaluate the clinical significance of
Cyl for the purpose of establishing a suitable therapeutic
strategy.

Methods The data of 996 consecutive advanced gastric
cancer patients who underwent gastrectomy between 1992
and 1998 at the National Cancer Center Hospital were
retrospectively studied.

Results The 2- and 5-year survival rates of the patients
who underwent gastrectomy without any other noncurative
factors besides Cyl were 25.3 and 7.8%, respectively.
When the analysis was limited to type 4 advanced gastric
cancer patients, none of the patients with Cy1 survived for
more than 40 months.

Conclusions The prognosis of gastric cancer patients with
Cyl is very poor. Some patients show long survival after
standard gastrectomy with D2 lymph node dissection;
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however, the prognosis of type 4 gastric cancer patients
with Cyl is so poor that multimodality therapy, including
perioperative chemotherapy, is essential.

Introduction

Recently, standard therapeutic strategies have been estab-
lished for gastric cancer patients based on the results of
some clinical trials [1-3]. The treatment outcomes of early
gastric cancer patients are now favorable [4] due to the
remarkable progress in endoscopic treatments [5, 6] and
minimally invasive surgery, including function-preserving
gastrectomy [7] and laparoscopic gastrectomy [8]. How-
ever, many surgeons believe that the treatment outcomes of
advanced gastric cancer patients remain poor.

Peritoneal dissemination is one of the most frequent
modes of metastasis in advanced gastric cancer. The pos-
sibility of cure in patients with this metastasis is considered
to be low because no effective curative therapy has been
established so far. Even after curative surgery in patients
without evidence of peritoneal dissemination at the time of
the operation, many patients develop peritoneal recurrence,
which is extremely difficult to overcome [9].

The majority of patients showing lavage cytology-
positive (Cyl) intraoperatively develop peritoneal recur-
rence [9]. Cyl can be interpreted as a state in which free
cancer cells are floating in the abdominal cavity, with small
peritoneal foci already established in the peritoneum [10].
However, despite Cyl being recognized as a definite pre-
dictive factor for peritoneal recurrence of gastric can-
cer[11-13], no effective treatment strategies have been
established for Cy1 gastric cancer patients. In some cases
prolonged survival has been achieved, even in Cyl
patients. When the analysis is limited to patients with type
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4 advanced gastric cancer, however, the prognosis of Cyl
seems to be particularly severe [14].

In this study, the exact relevance of Cy1 and the clinical
outcomes of these patients were evaluated based on data
from a large-volume center of gastric cancer patients. This
is expected to be helpful for developing a suitable new
therapeutic strategy for this condition.

Patients and methods

The data of 996 consecutive patients who underwent gas-
trectomy between 1992 and 1998 for advanced gastric
cancer that invaded the gastric wall deeper than the mus-
cularis propria, as assessed by histopathological examina-
tion performed after the surgery at the National Cancer
Center Hospital, were studied retrospectively. All patients
underwent partial or total gastrectomy with lymph node
dissection. Basically, patients with peritoneal dissemina-
tion underwent simple gastrectomy with minimum dissec-
tion; other patients underwent standard dissection. Patients
with preoperative, clinically definitive peritoneal dissemi-
nation, i.e., ascites, hydronephrosis, and colonic stenosis by
barium enema study, were not included in this study. Both
the patients with diffuse peritoneal dissemination detected
at surgery and those with locally resectable peritoneal
dissemination were included in this study.

The former Japanese Classification of Gastric Carci-
noma defined peritoneal dissemination as PO, P1, P2, and
P3 according to its extent, while the current classification
(13th) is PO and P1: with or without. All patients were
classified according to the Japanese Classification of Gas-
tric Carcinoma. Macroscopic features of advanced gastric
cancer are classified as type 0: superficial, flat tumors; type
1: polypoid tumors; type 2: ulcerated tumors; type 3:
ulcerated tumors without definite limits; type 4: diffusely
infiltrating carcinomas; and type 5: nonclassifiable carci-
nomas. For the purpose of the present analysis, the patients
were divided into two groups based on the macroscopic
features of type 4 gastric cancer and others.

Cytopathology

Cytological samples were obtained just after laparotomy.
Approximately 100 ml of sterile saline was instilled into
the pouch of Douglas and then aspirated. The samples were
subjected to cytocentrifugation onto slide glasses at
1700 rpm for 60 s at room temperature. The slides were
then fixed in 95% ethanol, followed by Papanicolaou and
alcian blue stains. Additional slides were stained immu-
nocytochemically for CEA (Mochida, CEA010,Tokyo,
Japan), and also for epithelial antigen using the BerEP4
antibody (DAKOPATTS, Glostrup, Denmark). Two to
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three cytotechnologists and cytopathologists independently
examined all the slides to arrive at a diagnosis by con-
sensus. A patient was considered to have positive perito-
neal cytology (Cy1) if adenocarcinoma cells were detected,
regardless of the number of cells. In cases where atypical
cells were present but could not be definitely identified as
cancer cells, the peritoneal cytology was estimated as class
3, or indeterminate. Basically, lavage cytology was carried
out intraoperatively for advanced gastric cancer cases. The
data of cytology in this article, recorded in our database, is
the final result confirmed by immunohistochemistry several
days after surgery.

Statistical analysis

Statistical analysis was carried out using SPSS software
version 11.5 (SPSS Inc., Chicago, IL). The Kaplan—Meier
method was used for constructing the survival curves, and
the log-rank test was used for evaluating the statistical
significance of differences between the survival curves.

Results

Among the 996 cases included in our study, cytological
examination was performed in 779 (Table 1). Cytological
examination was positive for cancer cells mainly in
advanced gastric cancer patients in whom the tumor had
invaded outside the serosal surface (T3) or directly invaded
adjacent organs (T4) (Table 1).

As expected, many of the patients with peritoneal dis-
semination (P1) were cytology-positive (Cyl) but 27
patients with peritoneal dissemination (P1) were cytology-
negative (Cy0) (Table 2).

Among the 996 consecutive patients, 217 patients who
did not undergo cytological examination and 13 whose
cytological examination revealed an indeterminate result
were excluded from the analysis; in addition, 65 patients
who had distant metastasis to the liver, lung, and supra-
clavicular lymph nodes were also excluded. The remaining

Table 1 Correlation between cytological examination and the depth
of the tumors

T2 (SS) T3 T4

T2 (MP) Total
Cy0 78 156 251 56 541
Cyl 1 5 137 82 225
Indeterminate 0 0 9 4 12
Undone 105 58 44 10 217

184 219 441 152 996
MP muscularis propria, SS subserosa, Cy0 cytology-negative,

Cyl cytology-positive
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Table 2 Correlation between the results of cytological examination
and presence/absence of peritoneal dissemination

PO P1 Total
Cy0 514 27 541
Cyl 101 124 225
Indeterminate 8 5 13
Undone 196 21 217

819 177 996

PO without peritoneal dissemination, P] with peritoneal dissemina-
tion, Cy0 cytology-negative, Cyl cytology-positive

Table 3 Number of patients per peritoneal dissemination and
cytology type of tumors

Type4 Other Types Total
POCy0 53 432 485
POCy1 33 55 88
P1Cy0 9 13 22
P1Cy1 61 45 106

156 545 701

PO without peritoneal dissemination, PJ with peritoneal dissemina-
tion, Cy0 cytology-negative, Cyl cytology-positive

701 patients were divided into four groups: (1) peritoneal
dissemination-negative and cytology-negative (POCy0), (2)
peritoneal dissemination-negative and cytology-positive
(POCy1), (3) peritoneal dissemination-positive and cytol-
ogy-negative (P1Cy0), and (4) peritoneal dissemination-
positive and cytology-positive (P1Cyl). The number of
patients in each category is given in Table 3.

Survival

The overall survival curves of the four groups are shown in
Fig. 1. The prognosis of the patients with P1 and/or Cyl
was worse than that of the patients with POCy0. The
prognosis of the POCy1 patients was better than that of the
P1Cyl patients (p = 0.0002, log-rank). The median sur-
vival time of the POCy1 patients was 12 months. The 2-
year and S-year survival rates in the POCy1 patients were
25.3% (95% confidence interval [CI] = 16.2-34.4%), and
7.8% (95% CI = 2.0-13.5%) (Table 4). Five (5.7%) of the
88 POCy1 patients survived for more than 5 years without
evidence of recurrent disease.

The 88 POCyl patients consisted of 33 patients with
type4 gastric cancer and 55 with other types of gastric
cancer. The survival of POCy1 patients with type 4 gastric
cancer was significantly worse than that of the patients with
other types of gastric cancer, as shown in Fig. 2
(p = 0.0072, log-rank). The median survival time was
10 months. The 2-year survival rate was 12.1% (95%

% survival x100
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W
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Time after surgeny (months)
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— i o 2 s P1CY0

Fig. 1 Overall survival curves of gastric cancer patients (POCy0,
POCyl, P1Cy0, and P1Cyl) are shown. The survival of POCyl
patients was poor but better than that of P1Cy1 patients (p = 0.0002)

Cl = 0.12-22.1%) (Table 4). None of the patients survived
for more than 40 months. Among the 88 POCy!1 patients,
51 patients received postoperative adjuvant chemotherapy,
mainly based on fluorouracil, while 35 did not, although
this was not randomized. There was no information about
adjuvant therapy for two patients who had moved to other
hospitals soon after surgery. There was no significant dif-
ference in the survival curves between the POCy1 patients
who received and did not receive adjuvant chemotherapy
(p = 0.1238, log-rank) (Fig. 3).

Discussion

Lavage cytology-positive (Cyl) is most commonly
encountered among gastric cancer patients with deeply
invading tumors that extend outside the gastric wall [9, 15];
therefore, it is thought that the cancer cells escape from the
surface of the tumors into the intraperitoneal cavity [16].
This is not clearly supported by some experiments, but Cy1
may reflect systemic spread of the tumor cells via the
lymphatic pathway, which can cause retroperitoneal inva-
sion, hydronephrosis, and rectal stenosis [17].

The prognosis of the patients who are found at the time
of surgery to show peritoneal dissemination is expectedly
very poor. The indication of mass reductive or palliative
surgery should be evaluated by clinical trial [18], but it is
regarded, by consensus, that gastric cancer patients with
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Table 4 Survival rate and median survival time of POCy1 gastric cancer patients per type of tumor

1 year 2 years 3 years 5 years MST
POCy1
All (n = 88) 46.0 (35.5-56.5) 25.3 (16.2-34.4) 13.8 (6.5-21.0) 7.8 (2.0-13.5) 12 (9.7-14.3)
Type 4 (n = 33) 45.5 (28.5-62.4) 12.1 (0.1-22.1) 0 0 10 (6.8-13.2)
Others (n = 55) 51.9 (38.5-65.2) 33.3 (20.8-45.9) 222 (11.1-33.3) 12.5 (3.5-21.5) 13 (7.6-18.4)

MST median survival time in months (95% confidence interval)
Values are % (95% confidence interval)

P=0.0072

% survival X100

spamaas,
Seswrsban

0 40 80 120
Time after surgery (Months)
——Type4 esesessces Other TYDES
Fig. 2 The survival of POCy1 patients with type 4 advanced gastric

cancer was significantly worse than that of patients with other types of
advanced gastric cancer (p = 0.0072)

P=0.1238

% survival X100
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Fig. 3 There was no significant difference in the survival curves
between POCy1 patients treated/not treated by adjuvant chemotherapy
(p = 0.1238)
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definite peritoneal dissemination are not suitable candi-
dates for gastrectomy.

Cytological examination of intraperitoneal lavage fluid
is performed in many institutions in Japan. In some insti-
tutions the result is confirmed intraoperatively, while in
others it is confirmed on the following day. Cyl is now
included as one of the factors defining Stage IV in the
Japanese classification of gastric carcinoma [19] because
the prognosis of these patients with Cy1 is poor. However,
the knowledge of a patient being Cy1 alone does not seem
to be sufficient to decide on the therapeutic procedure [20].
The current consensus is that gastric cancer patients with
intraoperatively confirmed Cyl undergo standard gastrec-
tomy and postoperative adjuvant chemotherapy [21].
Extended lymph node dissection and resection of other
organs have gradually become less frequent in these
patients. The efficacy of adjuvant chemotherapy with S-1
(1 M tegafur-0.4 M gimestat-1 M otastat potassium) after
curative surgery has been reported [3]; however, no satis-
factory postoperative adjuvant chemotherapy regimen for
gastric cancer patients with Cyl has been established. In
our study, adjuvant chemotherapy using agents other than
S-1 yielded no survival benefit. At our institution, S-1 was
given as adjuvant chemotherapy to the patients, mainly
after the end of the study period. In a future article we shall
report on the efficacy of adjuvant chemotherapy with S-1 in
gastric cancer patients with Cy1 compared with that in the
subjects of this study as the historical control.

In this study, the 5-year survival rate of gastric cancer
patients with POCyl was 7.8%. This poor result must be
interpreted as suggesting that previously used treatment,
including surgery alone, was not suitable for these patients
[22]. If those patients undergo surgery first, more intensive
adjuvant chemotherapy would be needed. Currently, S-1 is
given to these patients as adjuvant therapy [21, 23], but is
S-1 monotherapy sufficient? A feasibility study of S-1 plus
platinum as adjuvant therapy is ongoing (data not pub-
lished); however, compliance with this therapy may not be
favorable due to the unstable postoperative status of the
gastric cancer patients. It is quite natural to expect that
preoperative chemotherapy might be useful for those
patients [24].
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In order to carry out preoperative chemotherapy, infor-
mation on Cyl must be confirmed by staging laparoscopy
[25]. In Japan, staging laparoscopy has been popular, but it
may be difficult for it to be routinely performed in every
advanced gastric cancer patient at every institution.
Definitive evidence on the efficacy of preoperative che-
motherapy, such as that from the MAGIC trial [26], is
mandatory for encouraging the use of this therapy in Japan.

When only type 4 advanced gastric cancer patients are
included in the analysis, the prognosis of those with Cy1 is
extremely poor. No patient survived for more than
40 months after surgery in this study. The survival curve of
the patients with POCy1 was almost the same as that of the
patients who were found to have peritoneal dissemination
(P1Cy1) at the time of the surgery (data not shown). The
indication for gastrectomy for these patients must be dis-
cussed [27]. No surgeon performs gastrectomy for linitis
plastica with peritoneal dissemination, except for palliating
stenosis or bleeding. The former therapeutic strategy of
immediate surgery and adjuvant chemotherapy has a less
curative power for these patients with such a poor prognosis,
and preoperative chemotherapy should be tried. Controlled
arm may be the chemotherapy without surgery [28]. Infor-
mation on Cy1 is necessary for determining the therapeutic
strategy in patients with type 4 advanced gastric cancer,
therefore, staging laparoscopy must be carried out first.

The patients with peritoneal dissemination are not
always cytology-positive. The survival of P1CyO0 patients is
better than that of P1Cy1 patients (Fig. 1) (P = 0.0028, log-
rank). When the analysis is limited to type 4 gastric cancer,
the survival of P1Cy0 patients is also better than that of
POCy1 and P1Cylpatients (not shown), but the sample size
(P1Cy0: n = 9) is too small for statistical evaluation. The
P1Cy0 patients with local disseminated nodules may be the
subset that can benefit from intraoperative chemotherapy.

In conclusion, curative treatment has been scarce for
gastric cancer patients with Cy1 until now. The prognostic
benefit of adjuvant chemotherapy with S-1 has been
expected for years, but more intensive adjuvant chemo-
therapy, preoperative chemotherapy, and intraperitoneal
chemotherapy [29] also warrant trials. The prognosis of
type 4 gastric cancer patients with Cy1 is especially poor;
therefore, it is recommended that such patients be treated at
large-volume institutions with new therapeutic strategies
developed based on clinical trials.
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Abstract

Purpose To evaluate the feasibility of S-1 plus cisplatin
as adjuvant chemotherapy for stage III gastric cancer after
curative resection.

Methods Japanese patients with stage III gastric cancer
who underwent gastrectomy with D2 lymph node resection
were enrolled. Treatment consisted of 3 cycles of S-1
(80 mg/m?/day, b.i.d.) for 21 days followed by a 14-day
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rest, and cisplatin (60 mg/m2 iv) on day 8. After that, S-1
monotherapy was given on days 1-28 every 6 weeks until
1-year postsurgery. After protocol amendment, the first
chemotherapy cycle consisted of S-1 monotherapy; cis-
platin was added to cycles 2, 3, and 4, followed by S-1
monotherapy up to 1-year postsurgery. The primary end-
point was the completion rate of three cycles of S-1 plus
cisplatin.
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Results A total of 63 enrolled patients have been evalu-
ated. Grade 3/4 toxicities included neutropenia (40%),
anorexia (28%), and febrile neutropenia (4%) before pro-
tocol amendment (n = 25), and neutropenia (37%), anor-
exia (8%), and febrile neutropenia (3%) after amendment
implementation (n = 38). Excluding ineligible cases,
treatment completion rates were 57% (12/21) before and
81% (30/37) after the protocol amendment.

Conclusions The amended S-1 plus cisplatin is more
feasible than the original protocol because of early dose
reduction of S-1 prior to cisplatin addition and greater
recovery time from surgery prior to cisplatin. This treat-
ment should be considered as a feasible experimental arm
for the next postoperative adjuvant phase III trial.

Keywords Adjuvant chemotherapy - Gastric cancer -
S-1 - Cisplatin

Introduction

Gastric cancer (GC) remains a major health problem with
approximately 8,03,000 deaths worldwide in 2004,
although the mortality rate has steadily decreased in recent
years [1]. The primary treatment for GC is surgery, which
is almost always curative in early GC (stage I) patients,
who have a >90% 5-year survival rate. However, locally
advanced (stage II-1IT) GC often recurs, even after curative
resection is performed. Therefore, it is very important to
develop adjuvant chemotherapy regimens that can improve
survival in GC patients with stage II-1II disease after sur-
gical resection.

Until recently, several randomized controlled trials of
postoperative adjuvant chemotherapy for GC were con-
ducted [2-12]. Although most of them have failed to show
clinical benefit in particular multi-agent anthracycline or
cisplatin-based regimens, a recent meta analysis showed
that postoperative adjuvant chemotherapy was associated
with reduced risk of death compared with surgery alone
[13].

S-1 (TS-1, Taiho Pharmaceutical Co.) is an orally active
combination of tegafur (a prodrug that is converted by cells
to fluorouracil), gimeracil (an inhibitor of dihydropyrimi-
dine dehydrogenase, which degrades fluorouracil), and ot-
eracil (inhibits the phosphorylation of fluorouracil in the
gastrointestinal tract, thereby reducing the toxic gastroin-
testinal effects of fluorouracil) [14] approved in Japan,
Korea, Singapore, and China for GC. In 2007, the Adjuvant
Chemotherapy Trial of TS-1 for Gastric Cancer (ACTS-
GC) trial demonstrated the efficacy of S-1 for stage II-IIT
GC patients who underwent curative resection with D2
lymphadenectomy [15]. S-1 improved the 3-year overall
survival (OS) rate from 70.1% for surgery alone to 80.1%,
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with a low incidence of adverse events and good compli-
ance with treatment for 3 months in 87.4% and for
6 months in 77.9%. However, the 3-year OS rates in stage
IITA and stage IIIB patients receiving S-1 were 77.4 and
63.4%, respectively, which are less satisfactory compared
with the rate for stage II (90.7%). Therefore, further
investigation into more effective treatments for patients
with stage III GC is urgently needed.

Meanwhile, for metastatic or recurrent GC, the phase III
trial comparing S-1 alone to S-1 plus cisplatin (S-1 Plus
cisplatin vs. S-1 In RCT In the Treatment for Stomach
cancer; SPIRITS trial) showed that S-1 plus cisplatin
resulted in a significantly higher response rate, longer
progression-free survival (PFS), and longer OS [16].
Another phase III trial (the First-Line Advanced Gastric
Cancer Study; FLAGS trial) showed that S-1 plus cisplatin
was associated with fewer toxic effects and demonstrated
noninferiority compared with infusional fluorouracil and
cisplatin [17]. Therefore, S-1 plus cisplatin is now con-
sidered to be one of the standard regimens for metastatic or
recurrent GC, as well as a candidate for an experimental
arm in the next adjuvant chemotherapy trial.

Before comparing S-1 monotherapy with S-1 plus cis-
platin in a phase III trial, we first evaluated the feasibility
of S-1 plus cisplatin as adjuvant chemotherapy for stage III
GC after curative resection, to confirm that S-1 plus cis-
platin can safely be used.

Patients and methods
Eligibility criteria

The following eligibility criteria were employed: (1) his-
tologically proven adenocarcinoma of the stomach; (2) >
D2 lymphadenectomy, with complete resection of the pri-
mary tumor (RO surgery); (3) stage IIIA/IIIB disease (T2,
N2; T3, N1-2; or T4, NO-1 [Japanese classification]); (4)
ECOG performance status 0-1; (5) age 2075 years; (6) no
prior chemotherapy or radiotherapy; (7) able to be enrolled
4-8 weeks after surgery; (8) sufficient oral food intake; (9)
adequate organ function (white blood cells [WBCs]
>3,000/mm? and <1,20,000/mm?>, neutrophils >1,500/mm?,
hemoglobin >8.0 g/dl, platelets 21,00,000/mm3, aspartate
aminotransferase [AST] and alanine aminotransferase
[ALT] levels <100 IU/, total serum bilirubin <2.0 mg/dl,
serum creatinine concentration <1.2 mg/dl, estimated cre-
atinine clearance <60 ml/min, normal electrocardiogram);
and (10) written informed consent obtained from the patient.
Disease stage was classified according to Japanese Gastric
Cancer Association guidelines [18]. The protocol was
approved by the institutional review board at each partici-
pating center.
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Treatment and toxicity assessment

Treatment according to the original protocol was begun
4-8 weeks after surgery with 3 cycles of S-1 plus cisplatin
(“S-1+ cisplatin [SP] step”) followed by S-1 monotherapy
(“S-1step”)upto 1 year after surgery. In the “SPstep”, each
cycle consisted of 40 mg/m? of S-1 taken orally twice daily
for 21 days plus a 2-hour infusion of 60 mg/m? of cisplatin
on day 8. Each cycle was administered at 5-week intervals. In
the “S-1 step”, 40 mg/m? of S-1 was taken orally twice daily
as monotherapy for 28 days at 6-week intervals. All patients
received 5-HT3 antagonists and dexamethasone on admin-
istration of cisplatin as antiemetics.

Patients were assessed before registration, on days 1, 8,
and 15 during the “SP step”, and every 2 weeks during the
“S-1 step”. The baseline assessment included physical
examination and laboratory tests. Patients were monitored
for adverse effects throughout the treatment period, in
addition to receiving follow-up for treatment-related
adverse effects. Toxicity was assessed according to the
Common Terminology Criteria for Adverse Events
(CTCAE), version 3.0.

For adverse effects, the subsequent chemotherapy cycle
was delayed until patient recovery, which included the
following parameters: WBCs >3,000/mm>, neutrophils
>1,500/mm°>, hemoglobin >8.0 g/dl, platelets >75,000/mm?>,
AST or ALT levels <100 IU/l, total serum bilirubin level
<2.0 mg/dl, and serum creatinine concentration <1.5 mg/dl.
Nonhematological toxicities, excluding stomatitis, alope-
cia, pigmentation changes, nail changes, and watery eyes,
were required to be grade 0/1. Cisplatin administration was
delayed and administered within 1 day of recovery of the
following parameters: WBCs >3,000/mm>, neutrophils
>1,500/mm?, platelets >75,000/mm?, and serum creatinine
<1.5 mg/dl. Both S-1 and cisplatin doses were reduced in
the event of grade 4 leukopenia or neutropenia, grade 3/4
thrombocytopenia, serum creatinine >1.5 mg/dl, or other
drug-related nonhematological grade 3/4 toxicities. For
level —1 dose reduction, S-1 was reduced from 120
to 100 mg/day, from 100 to 80 mg/day, or from 80
to 50 mg/day, while cisplatin was reduced from 60 to
50 mg/m”. Dose reduction was permitted twice. When
dose-limiting toxicities as described previously occurred
again at level —2 (S-1 reduced from 100 to 80 mg/day or
from 80 to 50 mg/day [if the —1 level of S-1 was already
50 mg, the patient was withdrawn from the study]; cis-
platin administration reduced from 50 to 40 mg/m?), the
patient was withdrawn from the study. A patient was also
withdrawn from the study whenever the beginning of the
subsequent cycle was delayed by toxicity for more than
3 weeks. When cisplatin administration was delayed
beyond day 15, the cisplatin portion of the cycle was
skipped.

Protocol amendment

During enrollment, some toxicity was reported during the
first cycle of SP, especially neutropenia and anorexia. To
minimize patient risk, the Data and Safety Monitoring
Committee recommended that patient enrollment be halted
and that an interim analysis be conducted using the first 25
registered cases (see “Results”). After the analysis, we
decided to amend the protocol.

Treatment according to the amended protocol was begun
4-6 weeks after surgery as in the ACTS-GC trial, and
consisted of the following: (1) The first cycle of chemo-
therapy consisted of S-1 monotherapy, and cisplatin was
added to cycles 2, 3, and 4. After that, S-1 monotherapy
was administered up to 1 year after surgery; (2) The dose
of S-1 in the first SP cycle was reduced in case of severe
toxicity during the first cycle of S-1 monotherapy; (3) The
criterion for delaying cisplatin administration was changed
from a neutrophil count of <1,500/mm> to <1,200/mm>;
(4) Dexamethasone was recommended for treatment-
induced nausea with 20 mg on day 8 (the day of cisplatin
administration) and 16 mg on days 9 and 10.

Statistical analysis

The primary endpoint was the rate of completion of 3
cycles of S-1 plus cisplatin; secondary endpoints were the
rate of completion of 2 cycles of S-1 plus cisplatin, the
proportion of patients receiving treatment according to
protocol, and adverse events. Treatment completion was
defined as administration of S-1 for more than 14 days in
each cycle plus administration of cisplatin. Completion rate
of S-1 plus cisplatin was evaluated in all eligible patients.
Toxicity was evaluated among patients who received more
than one cycle of S-1 plus cisplatin.

In the present trial, the rate of treatment completion was
expected to be lower than compliance in the ACTS-GC
trial because of the addition of cisplatin. Moreover, if the
rate of treatment completion using 3 cycles of S-1 plus
cisplatin were lower than 50%, this regimen would be
considered inappropriate for adjuvant therapy and would
not be evaluated in a phase III trial. Assuming a null
hypothesis of 50% for the rate of completion of 3 cycles
and an alternative hypothesis of 70%, and using a 1-sided
alpha of 0.1 and a statistical power of 0.1, it is necessary to
enroll a minimum of 44 patients. Therefore, the target
enrollment was 50 patients, in order to make accommo-
dations for ineligible patients.

After protocol amendment, a minimum of 33 patients is
needed for a 1-sided alpha of 0.1 and a statistical power of
0.2. Therefore, 38 more patients were added to allow for
ineligible patients. Statistical analysis was performed inde-
pendently for patients enrolled before and after amendment.

@ Springer
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Table 1 Patient characteristics

Table 2 Toxicities

Characteristic Original Amended
(n = 25) (n = 38)

Median age, years (range) 60 (47-72) 62 (40-74)
Gender

Male 16 25

Female 9 13
PS (ECOG)

0 17 26

1 8 12
Pathological type

Intestinal 14 5

Diffuse 11 33
Type of gastrectomy

Total . 8 13

Distal 16 25

Proximal 1 0
T stage

pT1 2 0

pT2 8 9

pT3 14 28

pT4 1 1
N stage®

pNO 1 0

pN1 10 8

pN2 14 30
Cancer stage*

B 1°

I 2° 0

oA 17 16

B 5 21

v 0 1°

Original before protocol amendment, Amended after protocol
amendment, PS performance status, ECOG Eastern Cooperative
Oncology Group

# Japanese classification; ® excluded after enrollment

Results
Patient characteristics

From August 2007 to July 2009, 63 patients (25 patients in
the original protocol/38 patients in the amended protocol)
were accrued from 5 Japanese hospitals. To date, all 63
patients have finished the “SP step” and have been eval-
uated. Clinical characteristics are summarized in Table 1.
The median age was 60/62 (original/amended protocol)
years (range, 47-72/40-74 years), and the following types
of resection were performed: total gastrectomy (n = 8/13),
distal gastrectomy (n = 16/25), and proximal gastrectomy
(n = 1/0). In the original protocol, 17 patients had stage

@ Springer

Toxicities Original (n = 25) Amended (n = 38)

All Grade 3/4 All

Grade 3/4

n (% n @ n (%) n (%)

(A) Hematological toxicities

Leucopenia 19 (76) 1 4 26 (68) 2 (5
Neutropenia 20 (80) 10 (40) 30 (79 14 (37)
Anemia 23 (92) 5 (00 35 (92) 3 ()

Thrombocytopenia 10 (40) 1 (4) 17 45 1 (3
Febrile Neutropenia 1 (4) ) 13 1 3
(B) Nonhematological toxicities

—

Anorexia 23 (92) 7 (28) 34 (89 3 (&
Nausea 17 (68) 2 (8) 31 82) 1 (3
Vomitting 7 28 0 (0 8 (21) 0 (0
Diarrhea 13 (52) 0 (0 24 (63) 1 (3
Fatigue 17 68) 0 (0 34 89 2 (9
Stomatitis 2 (8 0 (O 8 21) 0 (O
AST 5 200 0 (0 10 400 0 (0
ALT 5 200 0 (O 8 36 0 (0
Total bilirubin 6 (300 0 (0 22 (22) 0 (0)
Creatinine 5 (20 0 (0 11 (10) 0 (0
Original before protocol amendment, Amended after protocol
amendment, AST aspartate aminotransferase, ALT alanine

aminotransferase

IIIA disease and 5 had stage IIIB disease; whereas 16 had
stage IIIA and 21 had stage IIIB disease in the amended
protocol. After enrollment, 4 patients were deemed ineli-
gible during the original protocol because of confirmed
stage II disease (n = 2), stage IB disease (n = 1), and
cancer other than GC (n = 1), and 1 patient was considered
ineligible during the amended protocol because of patho-
logical stage IV (n = 1) disease.

Toxicity

A total of 202 cycles from the 63 cases were assessable for
toxicity (Table 2). Under the original protocol (n = 25),
neutropenia was the most common hematological toxicity,
with grade 3/4 neutropenia observed in 10 patients (40%).
Additional grade 3/4 hematological toxicities included
anemia in 5 patients (20%), and leucopenia, thrombocy-
topenia, and febrile neutropenia in 1 patient (4%) each.
Grade 3/4 anorexia was the most frequent nonhematolog-
ical toxicity (n =7 [28%]), followed by nausea (n = 2
[8%]). There was no grade 3/4 creatinine elevation seen.
Under the amended protocol (n = 38), the frequency of
grade 3/4 neutropenia was similar to the original; it was seenin
14 patients (37%). Grade 3/4 anemia decreased to 3 patients
(8%), and the frequencies of grade 3/4 leukopenia (n = 2
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[5%]), thrombocytopenia (n = 1 [3%]), and febrile neutro-
penia (n = 1 [3%]) were also similar to the original. Among
nonhematological toxicities, grade 3/4 anorexia was remark-
ably reduced to 3 patients (8%) and nausea also decreased to 1
patient (3%). The incidences of grade 3/4 fatigue and diarrhea
slightly increased to 2 (5%) and 1 (3%) patients, respectively.
There was no grade 3/4 creatinine elevation seen. There were
no treatment-related deaths occurring within 30 days after
completion of “SP step” treatment.

Compliance

As mentioned previously, 4 and 1 patients were determined
to be ineligible after enrollment in the original and amen-
ded protocols, respectively, and therefore 21 and 37
patients were analyzed for compliance, respectively. Under
the original protocol, 57% (12/21; 95% CI 34-78%)
achieved treatment completion with 3 cycles of S-1 plus
cisplatin, and 76% (16/21; 95% CI 53-92%) achieved
treatment completion with 2 cycles. The proportion of
patients receiving treatment according to protocol was 57%
(12/21; 95% CI 34-78%). Of note, 6/21 (29%) patients did
not complete the first cycle of the “SP step”. Reasons for
not completing the first cycle included neutropenia on the
day of cisplatin administration (day 8) in 3 patients,
anorexia in 2 patients, and infection in 1. Dose reductions
of S-1 and cisplatin were required once in 9 (43%) and 8
(38%) patients, respectively, and twice in 1 (5%) and 1
(5%) patients, respectively. There were 6 patients (29%)
withdrawn from treatment as follows: 3 because of toxicity
(neutropenia), 2 because of patient refusal of additional
treatment because of toxicity, and 1 because of refusal of
additional treatment for other reasons.

Under the amended protocol, 81% (30/37; 95% CI
65-92%; P < 0.001 under the null hypothesis) achieved
treatment completion with 3 cycles of S-1 plus cisplatin,
and 95% (35/37; 95% CI 82-99%) achieved treatment
completion with 2 cycles. The proportion of patients
receiving treatment according to protocol was 78% (29/37,
95% CI 62-90%). The number of patients not completing
the first cycle of the “SP step” was remarkably decreased
to only 1 (3%) patient. There were 10 (27%) patients
requiring S-1 dose reduction after the first chemotherapy
cycle of S-1 monotherapy. Dose reductions of S-1 and
cisplatin were required once in 12 (32%) and 8 (22%)
patients, respectively, and twice in 7 (19%) and 6 (16%)
patients, respectively. Withdrawal of treatment occurred in
2 (5%) patients as follows: one because creatinine eleva-
tion did not recover and the other because of patient refusal
of additional treatment because of toxicity.

The relative dose intensities (RDIs) of S-1 were 0.67 in
the original and 0.78 in the amended protocol, and for
cisplatin were 0.65 and 0.81, respectively.

Discussion

To the best of our knowledge, this is the first report on a
safety analysis of S-1 plus cisplatin treatment for stage III
GC patients who have undergone curative resection with
D2 lymphadenectomy. The overall frequencies of major
toxicities under the original protocol were almost similar to
those of the SPIRITS trial [16] (neutropenia 40 vs. 40%;
anemia 20 vs. 26%; and anorexia 28 vs. 30% in this study
and the SPIRITS trial, respectively). However, the com-
pletion rate of 3 cycles of S-1 plus cisplatin as a primary
endpoint (57%) and RDI of S-1 or cisplatin were unex-
pectedly low in this study. Among the 9 patients who could
not complete the 3 cycles of S-1 plus cisplatin, 6 patients
could not complete treatment even during the first cycle,
mainly because of neutropenia on day 8 and anorexia. We
found that toxicity of chemotherapy was more likely to
occur during the first cycle.

Therefore, to improve the completion rate of the treat-
ment, we decided to amend the protocol by establishing S-
1 monotherapy as the first cycle of chemotherapy, followed
by 3 cycles of S-1 plus cisplatin. Although it might be
possible that efficacy is decreased by changing the first
cycle to S-1 monotherapy, we prioritized complying with
postoperative adjuvant chemotherapy, which might also be
important in improving survival [19, 20].

In our amended protocol, not only was cisplatin
administration omitted in the first cycle, but also the dose
of S-1 in subsequent combination cycles was reduced if
there were severe toxicities during the “first-cycle”
administration of S-1 monotherapy. In addition, the neu-
tropenia count for delaying cisplatin administration was
also changed, from <1,500/mm> to <1,200/mm’. As a
result, 81% of patients achieved treatment completion with
3 cycles of S-1 plus cisplatin with improved RDIs of both
S-1 (0.78 from 0.65) and cisplatin (0.81 from 0.65). The
frequency of grade 3/4 anorexia and nausea also decreased,
from 28 to 8% and 8 to 3%, respectively, although we do
not use Substance P inhibitor in both protocol because it
was not approved in Japan at that time.

The actual cause of the poor compliance during the early
post-gastrectomy course in this study was not discovered.
There are several reports about the effect of gastrectomy on
S-1 pharmacokinetics [21-23], although this issue remains
controversial. Kim et al. reported that total gastrectomy
significantly increased the maximum concentration and the
areas under the curves of plasma fluorouracil and 5-chloro-
2,4-dihydroxypyridine (CDHP) after S-1 administration,
which may be one explanation for the toxicity seen in this
study [23]. Additionally, there may be a hidden cause, such
as relatively poor nutritional status due to gastrectomy,
although this study included patients with sufficient oral
intake and adequate organ function.

@ Springer



Cancer Chemother Pharmacol

Although this was not a randomized study, in compar-
ison with the original protocol, the amended protocol was
more feasible, with a higher completion rate and higher
RDIs. Relapse-free survival and overall survival were not
reached in this study; therefore, it is difficult to speculate
that the addition of 3 cycles of cisplatin might improve the
prognosis compared with S-1 alone. Now in Japan, another
feasibility study of S-1 plus docetaxel as postoperative
adjuvant chemotherapy is ongoing [24]. The addition of
any other agent to S-1 as an adjuvant chemotherapy needs
to be validated in a randomized phase III trial with S-1 as
the control arm.

In conclusion, the postoperative adjuvant S-1 plus cis-
platin regimen of the amended protocol is more feasible
than the original protocol, because of (1) early dose
reduction of S-1 prior to cisplatin addition (2) greater
recovery time from surgery prior to cisplatin. It should be
regarded as a feasible experimental arm for the next
adjuvant phase III trial comparing this S-1 plus cisplatin
regimen and S-1 alone as adjuvant chemotherapy for stage
III GC patients who have undergone curative resection
with D2 lymphadenectomy.
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Abstract

Background The aim of this study was to review prog-
nosis following gastrectomy for gastric cancer patients
with synchronous peritoneal carcinomatosis and to identify
predictive factors for improving survival after gastrectomy
in this setting.

Methods Records of all patients who underwent gastrec-
tomy for gastric cancer with peritoneal dissemination in
our center between 1993 and 2004 were reviewed.
Results Data of 101 patients who underwent gastrectomy
for gastric cancer with peritoneal dissemination were
available. Peritoneal dissemination was classified as P1,
metastasis to the adjacent peritoneum in 34 patients; P2, a
few scattered metastases to the adjacent peritoneum in 13
patients; and P3, numerous metastases in 54 patients.
Nineteen patients sustained 21 adverse events. Overall
survival was significantly improved for those in the P1 and
P2 groups compared with that for the P3 group (median of
18 months and 15 months vs. 9 months; P < 0.001). Seven
factors were significant for overall survival: peritoneal
carcinomatosis, peritoneal lavage cytology, macroscopic
type, resection margin, extent of lymph node dissection,
curative potential of gastric resection, and chemotherapy,
. including perioperative and postrecurrent chemotherapy. In
multivariate analysis, two factors were identified as inde-
pendently associated with poor survival: P3 disease
(P = 0.002) and absence of chemotherapy (P = 0.009).
Univariate analysis of gastric cancer patients with P1 or P2
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carcinomatosis revealed only tumor differentiation to be
significant.

Conclusions Gastric cancer patients with P1/P2 carcino-
matosis and well/moderately differentiated tumors are
likely to have an improved survival after gastrectomy. We
emphasize that patients with good performance status and
P1/P2 carcinomatosis should be considered appropriate
surgical candidates before embarking on palliative sys-
temic chemotherapy alone.

Introduction

Gastric cancer disseminates by hematogenous, lymphatic,
and direct implants on peritoneal surfaces. Peritoneal dis-
semination is the most frequent pattern of metastasis and
recurrence in patients with gastric cancer [1-3]. Patients
(10-20%) investigated for potentially curative resection of
gastric cancer will have peritoneal seeding at the time of
abdominal examination, and some patients with gastric
cancer will present with peritoneal carcinomatosis [4—6].

Traditionally, there was a mutual agreement in the
oncology community that those patients with gastric peri-
toneal dissemination were incurable [7]. Results of pub-
lished studies have indicated a median survival of about
6 months [8, 9]. Despite improvements in systemic che-
motherapy, gastric cancer patients with peritoneal dis-
semination generally have poor survival, and although
palliative systemic chemotherapy has shown encouraging
tumor response rates, there has been no improvement in
survival [10-12]. Positive effects of palliative gastric
cancer resection on survival have been previously dem-
onstrated in patients with peritoneal carcinomatosis [5, 6,
13-17] but surgical strategies for these patients remain
controversial.
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