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We describe a patient with peritoneal metastasis from gastric cancer treated with S-1 (TS-1®) in whom sur-

vival was further prolonged by concomitant treatment with paclitaxel (Taxol®), given as second-line chemother-

apy. S-1 (80 mg/day) was given orally for 21 days, and paclitaxel (40 mg/m? was given by intravenous infusion

on days 1, 8, and 15 of a 5-week cycle, administered primarily on an outpatient basis. A 61-year-old man presented

with body weight loss. Type 4 gastric cancer was diagnosed on endoscopic examination, The patient underwent

total gastrectomy for gastric cancer with peritoneal metastasis. Twelve cycles of S-1 were given postoperatively.

A computed tomographic scan revealed increased peritoneal metastasis and disease recurrence. Paclitaxel was

therefore given concomitantly with S-1. After 11 cycles of combination chemotherapy, peritoneal metastasis re-

mained unchanged. The patient died 3 years 7 months after the diagnosis of peritoneal metastasis. In the patient

with gastric cancer and peritoneal metastasis relatively refractory to S-1 therapy, the combination of a low

weekly dose of paclitaxel and S-1 prolonged survival further without severe toxicity. We conclude that this regi-

men can be given for many cycles on an outpatient basis and prolong survival.
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Introduction

Peritoneal metastasis is the most frequent type of
recurrence associated with advanced gastric can-
cer, accounting for 40% to 50% of all recurrence?.
Combination regimens of chemotherapy including
5fluorouracil (5-FU) are often used to treat gastric
cancer and have a response rate between 20% and
40%°¥. S-1, a dihydropyrimidine dehydrogenase in-
hibitory fluoropyrimidine, has a response of 44% to
49% in advanced gastric cancer”®. We therefore
use S-1 as first-line chemotherapy in outpatients
with advanced gastric cancer. Patients who do not
respond to first-line treatment are candidates for
second-line chemotherapy with topoisomerase I in-
hibitors or taxane derivatives such as paclitaxel”.
We describe a patient with gastric cancer and peri-

toneal metastasis who responded to a combination
of S-1 and a low weekly dose of paclitaxel, used as
second-line chemotherapy.
Case Report

A 61-year-old man consulted a local physician in
March 1999 because of body weight loss. Endo-
scopic examination of the stomach revealed a type 4
gastric cancer between the angulus and antrum.
The patient was introduced to our hospital for fur-
ther evaluation and treatment. A computed to-
mographic (CT) scan showed abdominal aortic
aneurysm 5 cm in diameter and no metastatic le-
sions in abdominal cavity (Fig. 1a). Surgery was
performed for gastric cancer. The omentum had
clumped together, and many nodules were sporadi-
cally found at the splenic hilum and the right sub-
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Fig.1 Computed tomographic (CT) scans obtained in patient
a: CT scan showed no metastatic lesions in abdominal cavity preoperatively. However,
many nodules were sporadically noticed at omentum, splenic hilum and right subdia-

phragmatic region during surgery.

b: After 12 courses of chemotherapy with S-1 (24 months), recurrence was found from the
porta hepatis to the head of the pancreas (—). Peritoneal metastasis had increased at the

right subdiaphragmatic region (=).

¢ After 11 courses of S-1 plus paclitaxel (14 months), recurrence from the porta hepatitis
to the head of the pancreas had increased (—). The peritoneal metastasis in the right sub-

diaphragmatic region was unchanged (=).

diaphragmatic region. Peritoneal metastasis was di-
agnosed. Cytological examination of peritoneal cells
showed adenocarcinoma (CY1). Total gastrectomy
with splenectomy and dissection of the D2 lymph
nodes was performed. Histopathological examina-
tion revealed a stage IV mucinous adenocarcinoma
(T3,N2, M0O) with peritoneal metastasis (P1). The
postoperative course was good. After discharge,
treatment with S-1 was begun. Each course of treat-
ment consisted of 120 mg/day of S-1 for 4 weeks fol-
lowed by no treatment for 2 weeks. CT scan ob-
tained in July 2001, after the patient had received 12
courses of treatment with S-1 (24 months), showed
increased peritoneal metastasis in the right subdia-
phragmatic region and tumor recurrence from the
porta hepatis to the pancreatic head (Fig. 1b) . Anti-
tumor effect of S-1 regimen was progressive dis-
ease. However, in consideraton of peritoneal metas-

tasis from gastric mucinous adenocarcinoma con-

firmed intraoperatively, the growth of cancer was
slow and considered to be inhibited by S-1. There-
fore, S-1 was continued in second-line chemother-
apy.

The time courses of tumor markers are shown in
Fig. 2. Tumor marker levels increased with time.
However, CT scanning showed a gradual increase
in metastasis after 2 years of oral treatment with
S-1. Furthermore, the patient had no signs or symp-
toms of peritoneal metastasis or of toxicity. S-1 was
considered to be effective. Therefore, the drug was
continued at a dose of 80 mg/day for 3 weeks fol-
lowed by 2 weeks of no treatment. The patient addi-
tionally received 40 mg/m?® of paclitaxel, given as a
90-min intravenous infusion on an outpatient basis,
on days 1, §, and 15. To prevent hypersensitivity re-
actions, 20 mg of dexamethasone and 50 mg of rani-
tidine were infused intravenously 45 min before

paclitaxel administration, and 50 mg of diphenhy-
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Fig.2 The time courses of tumor markers
Tumor marker levels increased with time. However, the patient had no signs or symp-
toms of peritoneal metastasis until liver dysfunction was presented. CA 19-9: carbohydrate

antigen 19-9, CEA: carcinoembryonic antigen

dramine was simultaneously given orally.

In September 2002, after the patient had received
11 courses of treatment with S-1 and paclitaxel (14
months), there was a gradual moderate increase in
recurrence from the porta hepatis to the pancreatic
head, but the peritoneal metastasis at the right sub-
diaphragmatic region was unchanged (Fig. 1c). An-
titumor effect of S-1 plus paclitaxel regimen was no
change. The patient was free of signs and symp-
toms. Except for mild alopecia, the combination of
S-1 and paclitaxel had no toxic effects and could be
continuously given on an outpatient basis. Subse-
quently, the patient was temporarily admitted to
the hospital because of mild obstructive jaundice
cause by recurrence at the porta hepatis, and che-
motherapy was discontinued because of liver dys-
function. The patient died 3 years 7 months after
the diagnosis of peritoneal metastasis.

Discussion

Most cases of gastric cancer with peritoneal me-
tastasis cannot be cured by surgical resection, che-
motherapy and radiation therapy. However, multi-
disciplinary therapy can have an important role. At
our department, palliative gastrectomy is per-
formed in patients with peritoneal metastasis who
satisfy three conditions. First, primary gastric can-
cer is expected to cause gastric obstruction, perfo-
ration, or bleeding before the development of ileus
due to peritoneal seeding. Resection of the primary
lesion is necessary to relieve gastric symptoms. Sec-
ond, palliative gastrectomy with removal of a large
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portion of tumor is likely to increase the potential
benefits of chemotherapy. Third, palliative gastrec-
tomy is expected to prolong survival. Several re-
ports have strongly recommended palliative gas-
trectomy as the treatment of choice for gastric can-

cer with peritoneal seeding®”

. We therefore per-
formed total gastrectomy with splenectomy and D2
lymph node dissection in our patient since the le-
sions appeared to have been completely resected on
macroscopic examination.

A standard regimen for the postoperative chemo-
therapy of gastric cancer has not to be established
vet, but 5-FU-based regimens with methotrexate,
leucovorin and cisplatin were often used as first-line
chemotherapy in the 1990s. However, several phase
II studies of S-1 have reported high response rates
as described above®®. S-1 produces a sustained, sta-
ble plasma concentration of 5-FU, similar to that ob-
tained with continuous intravenous infusion of
5-FU"™. In addition to a good response, S-1 can be
given on an outpatient basis and is less toxic than
conventional chemotherapy. In view of therapeutic
effectiveness and the quality of life, we use S-1 as
first-line chemotherapy in patients with peritoneal
seeding at our department.

Patients who do not respond to first-line treat-
ment are candidates for second-line chemotherapy
with cisplatin, CPT-11 or paclitaxel”*’*®. Cisplatin
has some severe side effects such as nephrotoxicity
and myelosuppression. Diarrhea and myelosuppres-
sion occasionally occur during CPT-11 therapy™. In



consideration of the side effects, cisplatin and CPT-
11 are difficult to be administered in outpatients for
a long time. Paclitaxel is a novel agent with a unique
cytotoxic mechanism of action that involves tubulin
stabilization and polymerization, resulting in non-
functional microtubules'. In human carcinoma cell
lines in vitro, a combination of paclitaxel and 5-FU
has demonstrated additive or subadditive enhance-

ment of activity®™®

. Clinically, chemotherapeutic
agents including 5-FU and paclitaxel provided a re-
sponse rates between 32% and 51% with modest
side effects'®'"”. Because the activity of paclitaxel is
enhanced by concomitant therapy, we often com-
bined S-1 with paclitaxel for second-line therapy in
peritoneal metastasis of gastric cancer at our de-
partment.

The median survival time of patients who have
gastric cancer with peritoneal metastasis is less
than 12 months””. During the past 13 years at our
department, the median survival time after gastrec-
tomy in patients with peritoneal seeding was 6
months, with l-year and 5-year survival rates of
27% and 6%, respectively. In our patient with gas-
tric cancer and peritoneal metastasis relatively re-
fractory to S-1 therapy, a combination of paclitaxel
and S-1 as second-line chemotherapy produced a
long-term stable response and prolonged survival to
3 years 7 months after surgery.

In consideraton of peritoneal metastasis due to
gastric mucinous adenocarcinoma, the tumor grow-
th was slow and considered to be inhibited by S-1 in
first-line therapy. Therefore, we added paclitaxel to
S-1 as second-line therapy. This second-line therapy
was well tolerated: the patient received 11 cycles of
the combined regimen. We attributed the pro-
longed survival in our patient primarily to the
therapeutic effects of paclitaxel plus S-1. Macro-
scopic evidence of complete tumor resection is also
considered an important factor related to prolonged
survival.

The recommended dosage of paclitaxel for gas-
tric cancer is 210 mg/m’ once every 3 weeks. How-
ever, low-dose paclitaxel once weekly is as effective
as 210 mg/m? of paclitaxel once every 3 weeks and
can be given on an outpatient basis. In recent
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phase II studies, Honecker and Kollmannsherger
combined weekly paclitaxel with 5-FU, folinic acid,
and cisplatin and reported a response rate of 48% in
patients with gastric cancer’®. This response is
similar to that with paclitaxel once every 3 weeks,
with a lower frequency of leukopenia®®. The rec-
ommended dose for weekly treatment with pacli-
taxel is generally 60 to 90 mg/m® Because he is the
first patient combined with paclitaxel in our hospi-
tal and had severe abdominal aortic aneurysm, we
administered a low weekly dose of paclitaxel (40
mg/m?). The dose of paclitaxel was not increased
thereafter, since tumor growth was very slow and
he had great performance status during long-term
treatment (long stable disease). Paclitaxel contin-
ued at a dose of 40 mg/m? on an outpatient basis,
and there were no toxic effects during long-term
treatment except for alopecia.

It remains unclear whether 40 mg/m?’ of pacli-
taxel weekly is the optimal dose for combination
with S-1. However, Ohchi et al have reported a good
response to a combination of 100 mg/day of S-1 and
low-dose (60 mg/time) weekly paclitaxel in a patient
who had advanced gastric cancer with pancreatic

2 This dosage is similar to that given

involvement
to our patient and may be sufficient for combined
chemotherapy. Further studies should be per-
formed to establish the optimal dosage of paclitaxel
for combined chemotherapy.

The levels of tumor markers such as carcinoem-
bryonic antigen (CEA) and carbohydrate antigen
(CA) 199 increased gradually over time. However,
our experience suggests that a combination of pacli-
taxel and S-1 inhibited tumor growth for a pro-
longed period, as confirmed by radiographic exami-
nation. Combined chemotherapy with S-1 and pacli-
taxel was associated with great performance status
and prolonged survival, without severe side effects.
Our results indicate that S-1 plus a low weekly dose
of paclitaxel can be given for many cycles on an out-
patient basis and has clear-cut benefits in terms of
survival and patients’ quality of life.

References

1) Yoo CH, Noh SH, Shin DW et al: Recurrence fol-
lowing curative resection for gastric carcinoma. Br

—357—



20

2)

3)

7)

8)

10)

11)

12)

J Surg 87: 236-242, 2000

Yagi Y, Seshimo A, Kameoka S: Prognostic fac-
tors in stage IV gastric cancer: univariate and mul-
tivariate analyses. Gastric Cancer 3: 71-80, 2000
Wils J: The treatment of advanced gastric cancer.
Semin Oncol 23: 397-406, 1996

Schipper DL, Wagener DJ: Chemotherapy of gas-
tric cancer. Anticancer Drugs 7: 137-149, 1996
Sakata Y, Ohtsu A, Horikoshi N et al: Late phase
1T study of novel oral fluoropyrimidine anticancer
drug S-1 (IM tegafur-0.4M gimestat-1M otastat po-
tassium) in advanced gastric cancer patients. Eur
J Cancer 34: 1715-1720, 1998

Koizumi W, Kurihara M, Nakano S et al: Phase II
study of S-1, a novel oral derivative of 5-fluorouracil,
in advanced gastric cancer. Oncology 58: 191-197,
2000

Cascinu S, Graziano F, Cardarelli N et al: Phase
IT study of paclitaxel in pretreated advanced gas-
tric cancer. Anticancer Drugs 9: 307-310, 1998
Ouchi K, Sugawara T, Ono H et al: Therapeutic
significance of palliative operations for gastric can-
cer for survival and quality of life. ] Surg Oncol 69:
41-44, 1998

Kikuchi S, Arai Y, Morise M et al: Gastric cancer
with metastases to the distant peritoneum: A 20-
year experience. Hepatogastroenterology 45: 1183—
1188, 1998

Hirata K, Horikoshi N, Aiba K et al: Pharmacoki-
netic study of S-1, a novel oral fluorouracil antitu-
mor drug. Clin Cancer Res 5: 2000-2005, 1999

Ohtsu A, Yoshida S, Saito D et al: An early phase
1T study of fluorouracil combined with cisplatinum
as a second line chemotherapy against metastatic
gastric cancer. Jpn J Clin Oncol 21: 120-124, 1991
Armand JP, Cunningham D, Cutsem E et al: Clini-
cal advances with topoisomerase I inhibitors in gas-
trointestinal malignancies. Anticancer Drugs 10

13)

14)

15)

16)

17)

18)

19)

20)

21)

(Suppl 1): S5-S12, 1999

Bleiberg H: CPT-11 in gastrointestinal cancer. Eur
J Cancer 35: 371-379, 1999

Donehower RC, Rowinsky EK: An overview of ex-
perience with Taxol (paclitaxel) in the U.S.A. Can-
cer Treat Rev 19 (Suppl C): 63-78, 1993

Kano Y, Akutsu M, Tsunoda S et al: Schedule-
dependent interaction between paclitaxel and
fluorouracil in human carcinoma cell lines in vitro.
Br J Cancer 74: 704-710, 1996

Bokemeyer C, Hartmann JT, Lampe CS et al:
Paclitaxel and weekly 24-hour infusion of 5-
fluorouracil/folinic acid in advanced gastric cancer.
Semin Oncol 24 (Suppl 19): 96-100, 1997

Kim YH, Shin SW, Kim BS et al: Paclitaxel, 5-
fluorouracil, and cisplatin combination chemother-
apy for the treatment of advanced gastric carci-
noma. Cancer 85: 295-301, 1999

Fennelly D, Aghajanian C, Shapiro F et al: Phase
I and pharmacologic study of paclitaxel adminis-
tered weekly in patients with relapsed ovarian can-
cer. ] Clin Oncol 15: 187-192, 1997

Honecker F, Kollmannsberger C, Quietzsch D et
al: Phase II study of weekly paclitaxel plus 24-h
continuous infusion of 5-fluorouracil, folinic acid and
3-weekly cisplatin for the treatment of patients
with advanced gastric cancer. Anticancer Drugs
13:497-503, 2002

Kollmannsberger C, Quietzsch D, Haag C et al: A
phase II study of paclitaxel, weekly, 24-hour con-
tinuous infusion 5-fluorouracil, folinic acid and cis-
platin in patients with advanced gastric cancer. Br
J Cancer 83: 458-462, 2000

Ohchi T, Kudo S, Ogata K et al: A case of ad-
vanced gastric cancer with invasion of pancreas ef-
fectively treated by combined chemotherapy of S-1
and paclitaxel (TXL). Jpn J Cancer Chemother 29:
1637-1641, 2002

Second-line IC paclitaxel DA TCEID S1 EPFRATH > -BEEEGERO 14

HRLTIERAS
. vavry ok vE 7EEy gL
BB -ET BIE- A

ER e o y=
JEFL - A
b S1 DRIEDEL o 72 BEEFER @ 1 #1112 2nd-line chemotherapy & L T paclitaxel % B8 L

B

Py U e

7 XA # A

iR - B B

THMTH o7 L2 WET 5. 5 HEE ST 80mg/H 3 % H LS + paclitaxel 40mg/m’ % day 1, 8,
15 WS RGRFFIRIEST L, 2BRET 2 5BM 1 a— 208 TH 5. EI/RLFEEL LTiITo72. ERIOMEE
EREETSHABMBERIINL, B+ BEHWERN, D2EE/ITL . i S1% 12 23— A5 L7, CT

THERER TSR ORI & HFPIEIC RO A% 2072720, paclitaxel ZHF/H L7z,

BEA 11 21— 2 3%,

FFFTER B SE DR 2 (IR R L 72, SRR AT, RO b CEHGRBREGTh - 72, BEER

BN
2

St 34T » A TITRIRE N, S1ORUSHEL % o 72 B #E B #4112 2nd-line chemotherapy & L T

paclitaxel Z FFH L TEFMMZ S OICER L2 EEZON5. COFBEEEELRIEMD S {, SR THA
TELHMRNHETHS.

—358—



