didates for those phase II trials. Moreover, the long-term
outcomes of patients after S-1 monotherapy for meta-
static gastric cancer are unclear. The aim of this retro-
spective study was to investigate, using multivariate
analysis, the outcomes and characteristics of long-term
survivors of metastatic gastric cancer who had initially
received S-1 monotherapy.

Patients and methods

A total of 92 patients with advanced gastric cancer who
had received S-1 as first-line chemotherapy between
April 1999 and March 2001 at the National Cancer Cen-
ter Hospital East, Kashiwa, Japan, were analyzed retro-
spectively. S-1 was administered orally at 80 mg/m? per
day for 4 weeks, followed by a 2-week rest, and then
repeated every 6 weeks until disease progression, unac-
ceptable toxicity, or patient refusal. We clinically diag-
nosed peritoneal dissemination by imaging techniques
such as computed tomography (CT) or barium enema.
If an abdominal CT scan showed massive ascites or
barium enema revealed multiple areas of tethered fold-
type stenoses, with normal segments, and frequent
localization in the transverse colon,'? we recognized
peritoneal dissemination. In addition, we diagnosed
peritoneal metastases if a laparotomy or laparoscopy
was performed and peritoneal dissemination was identi-
fied histologically. The responses of metastatic lesions
were assessed according to the World Health Organiza-
tion criteria. Toxicity was graded according to the
National Cancer Institute Common Criteria during
all of the treatment courses.

‘Statistical analysis

Overall survival was defined as the period from the date
of the first course of chemotherapy to the date of death
from any cause. Progression-free survival was defined
as the period [rom the date of the first course of chemo-
therapy to the date of disease progression or death,
whichever occurred first. If neither event had occurred
at the time of the last record, the patient was censored
at that time. Survival and progression-free survival were
calculated by the Kaplan-Meier method, and the signifi-
cance of differences between survival curves was deter-
mined by the log rank test. Multivariate analysis of
prognostic factors was performed by the Cox propor-
tional hazard method, using as variables sex (male, fe-
male), age (<60 or 60 years), performance status (PS)
(0,1, or 2-3), history of gastrectomy (+, —), macroscopic
type (scirrhous, nonscirrhous), histological type (intes-
tinal, diffuse), number of metastatic sites (1, >2), and
second-line chemotherapy (+, —).
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Results

Patient characteristics

The baseline characteristics of the 92 patients are listed
in Table 1. Eighty-six patients (93%) had a good per-
formance status of 0 to 1, and 70 (76%) had measurable
metastatic lesions. Thirty-seven patients (40%) had
undergone gastrectomy before first-line chemotherapy.
Major sites of metastases were lymph nodes in 55 pa-
tients (60%), peritoneum in 48 (52%), and liver in 27
(29%). All of the patients were treated on an outpatient
basis during most of the treatment period. Among the
89 patients who became refractory to S-1 treatment
alone, 57 (64%) received second-line chemotherapy
regimens. The most frequently used second-line treat-
ment regimens were cisplatin plus irinotecan (17/57),
methotrexate plus 5-FU (14/57), irinotecan plus mito-
mycin C (11/57), and docetaxel monotherapy (10/57).

Toxicity

All of the treated patients were assessed for toxicity. A
total of 433 cycles were administered, with a median of
3.5 cycles per patient (range, 1-19). The maximum
toxicity grades observed for each patient are listed in

Table 1. Patient characteristics

No. of patients

Characteristic (n=92)
Sex

Male 56

Female 36
Age (years)

Median (range) 59 (28-78)
ECOG performance status

0 . 62

1 24

2 _ 5

3 1
Macroscopic type of primary tumor

Scirrhous type 27

Nonscirrhous type 65
Histological type .

Intestinal type 34

Diffuse type 58
History of gastrectomy

+ 37

- 55
Metastatic sites

Lymph node 55

Peritoneum 48

Liver 27

Others 10
Number of metastatic sites

1 48

>2 44

ECOG, Eastern Cooperative Oncology Group
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Table 2. The incidence rate of grade 3 or 4 toxicity was
less than 10%, except for grade 3 or 4 anemia in 11 pa-
tients (12%). Eight (9%) patients died within 30 days
of the last administration. However, these patients died
of tumor progression, and no treatment-related deaths
were observed.

Response and survival

The overall response rates are listed in Table 3. Of the
70 patients assessable for tumor response, we observed
two (2.9%) complete responses and 23 (32.9%) partial
responses, giving a response rate of 35.7% [95% confi-
dence interval (CI), 24.5%-46.9%]. As to efficacy by
site, the response rate was 26% (7/27) for liver metas-
tases and 38% (21/55) for lymph node metastases.
With a median follow-up of 3.1 years, the median
progression-free survival time was 4.6 months. The

Table 2. Toxicity profiles

Grade
(NCI-CTC)
Grade 3/4

Toxicity 1 2 3 4 (%)
Hematological toxicity

Leukopenia 28 17 2 1 3

Neutropenia 28 7 3 1 4

Anemia 30 37 5 6 12

Thrombocytopenia 12 3 3 0 3
Nonhematological toxicity

Nausea 19 8 0 O 0

Diarrhea 16 9 2 0 2

Anorexia 3t 11 1 0 1

Stomatitis 13 2 0 O 0

Skin rash 14 3 0 O 0

AST 37 3 2 0 2

ALT 23 5 1 0 1

Bilirubin 20 20 2 O 2

Creatinine 4 1 1 0 1

NCI-CTC, National Cancer Institute Common Toxicity Criteria;
AST, aspartate aminotransferase; ALT, alanine aminotransferase

median survival time was 11.9 months with 1-, 2-, and
3-year survival rates of 49.1%,22.8%, and 9.8%, respec-
tively (Fig. 1).

Of particular note was that among 48 patients with a
single metastatic site, 22 in whom the metastasis was
limited to the peritoneum alone had longer survival
times (median survival, 24 months) than patients with
single metastases at other sites (median survival, 12.6
months) (P = 0.062; Fig. 2). On the other hand, median
survival of 15 patients with lymph node metastasis alone
was 12 months, which is not long compared with the
survival of patients with peritoneal dissemination alone.
Only six patients had liver metastasis alone.

Table 3. Tumor response (n = 70)

Response No. of Patients %
Complete response 2 ) 3
Partial response 23 33
Stable disease ' 27 38
Progressive disease 18 26
1
8
2
£
s
2
Z o4
@
2
0 v
0 12 24 36 Months

Fig. 1. Overall survival curve for all patients. The median
survival time was 11.9 months with 1-, 2-, and 3-year survival
rates of 49.1%, 22.8%, and 9.8%, respectively

Table 4. Characteristics of 3-year survivors

Age Macroscopic Surgical Treatment Survival Present
(years)  Sex PS ‘type H MS resection Response cycle {months) status
63 M 1 N D A-LN + PR 12 37 A
65 M 0 N I P + NE 6 40 D
61 M 1 N D P/A-LN - PR 12 43 A
44 F 0 S D P + NE 6 43 D
33 M 0 N D P + NE 15 44 A
28 F 0 S D P - NE 7 45 D
70 M 0 N I P + NE 13 49 A
78 M 0 N I A-LN - CR 12 62 A
56 F 0 S D P + NE 6 62 A

M, male; F, female; PS, performance status; N, nonscirrhous; H, histology; I, intestinal; D, diffuse; MS, metastatic site; A-LN, abdominal lymph
node; P, peritoneum; CR, complete response; PR, partial response; NE, not evaluable; A, alive; D, dead
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Fig. 2. Survival curves for 22 patients with peritoneal metas-
tasis (solid line, median survival, 24 months) and 26 patients
with metastases at other single sites (dotted line, median sur-
vival, 12.6 months)

Characteristics of the nine 3-year survivors are sum-
marized in Table 4. All of these nine patients had good
PS grades of 0 or 1. The metastatic sites in these patients
included the peritoneum alone in six, abdominal lymph
nodes alone in two, and peritoneum and abdominal
lymph nodes in one. These patients received a median
of 12 treatment cycles (range, 6-15). Three patients
were alive with no apparent tumor progression at 3
years after S-1 monotherapy; one of them originally had
abdominal lymph node metastases alone, and the others
had peritoneal metastases alone. The other six patients
received second-line treatment such as methotrexate
plus 5-FU or docetaxel monotherapy. Six patients had
undergone surgical resection before the - start of S-1
monotherapy, and the remaining three did not undergo
surgical resection during the follow-up period.

Mudltivariate analysis

Multivariate analysis of baseline characteristics was
conducted to investigate their utility for predicting sur-
vival. Good PS and only one metastatic site were found
to be significant independent prognostic factors (Table
5).

Discussion

In a previous Japanese phase III study, 5-FU alone was
shown to provide a survival benefit almost equivalent
to that of 5-FU plus cisplatin (CF) with less toxicity and
an apparently better quality of life.5 In the next Japa-
nese study, 5-FU alone was considered as the reference
arm because the primary end point of that study was
overall survival. The progression-free survival and me-
dian survival times obtained with 5-FU alone were 1.9
and 7.1 months, respectively.S In our present study, the
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Table 5. Prognostic factors in the multivariate analysis

Variables HR 95% CI P value
Sex

Male 1

Female 1.37 0.77-2.43 0.28
Age (years)

<60 1

260 1.16 0.71-1.91 0.56
ECOG PS

0-1 1

2-3 833 2.62-26.5 0.0003
Macroscopic type

Scirrhous type 1

Nonscirrhous type 1.18 0.66-2.11 0.57
Histological type

Diffuse type 1

Intestinal type 1.39 0.80-2.39 0.24
History of gastrectomy

+ 1

- 1.19 0.74-193 .05
Number of metastatic sites

1 1

22 2.12 1.26-3.57 0.0048
Second-line chemotherapy

+

- 1.28 0.77-2.13 0.35

HR, hazard ratio: 95% CI., 95% confidence interval

progression-free survival and median survival times of
patients receiving S-1 monotherapy were 4.6 and 11.9
months, respectively, which were better than those ob-
tained with 5-FU alone in the Japanese phase I1I trial.
Among the patients we studied, 64% received second-
line chemotherapy regimens after failure of S-1 treat-
ment, which is comparable to the figure of 57% for
5-FU alone in the phase III trial.5 However, during
the previous Japanese randomized trial, new cytotoxic
agents such as irinotecan and taxanes (paclitaxel and
docetaxel) were not available, and these might have
prolonged the overall survival of the present population
who initially received S-1 monotherapy.

Although the CF regimen has demonstrated no sur-
vival advantage over 5-FU alone in some randomized
trials,%’ this combination regimen is the one most widely
used worldwide because of its high response rate and
long progression-free survival. The median progression-
free survival achieved with the CF regimen was 3.9
months in the Japanese trial® and 4.1 months in a ran-
domized study conducted by the European Organiza-
tion for Research and Treatment of Cancer (EORTC).?
Recently, a randomized phase III trial comparing TCF
with CF has been reported. At the final analysis, TCF
was shown to have a survival benefit significantly supe-
rior to that of CF (9.2 months vs. 8.6 months, respec-
tively), and also a longer time to disease progression
(5.6 months vs. 3.7 months).? In terms of progression-
free survival, S-1 monotherapy in the present study was



" A. Hosokawa et al.: S-1 for advanced gastric cancer

slightly superior to the CF regimen in those three ran-
domized trials. Although progression-free survival after
S-1 monotherapy was slightly shorter than that after
TCF, S-1 monotherapy was superior to TCF in terms of
median survival. Although some selection biases in the
present study might have been responsible the appar-
ently favorable survival data, S-1 monotherapy as a
first-line treatment may have a survival advantage
comparable with combination regimens such as CF and
TCEF, but with less toxicity.

It was noteworthy that 22 patients with metastatic
sites limited to the peritoneum had favorable survival
with a median survival 24 months, though the number
of such patients was small. The median progression-free
survival of these patients after S-1 monotherapy was
9.4 months, which was almost twice as long as that for
the patients as a whole. Therefore, this result might
have contributed to the long median survival. In addi-
tion, 16 of these patients with only peritoneal metastasis
were diagnosed at laparotomy or by laparoscopy,
whereas the remaining six were diagnosed by clinical
imaging techniques such as CT or barium enema before
treatment. Thus, a possible alternative explanation for
these good survival results was better patient selection
and earlier detection of peritoneal dissemination.
Recently, S-1 has been reported to have the potential
to prolong the survival of patients with peritoneal
dissemination.'>'* An experimental study to assess the
effect of S-1 on peritoneal dissemination of gastric can-
cer has confirmed that a high concentration of 5-FU is
maintained in the intraperitoneal tumors after S-1 ad-
ministration, and that survival time is prolonged with-
out any decrease of oral food intake or body weight.!
Clinically, Osugi et al.** has reported that an S-1-treated
group showed longer survival than a control group
treated mostly with oral fluoropyrimidines or intrave-
nous FP, with a median survival of 257 versus 118 days,
although this study was not a randomized one.

In the present study, nine patients survived for 3
years. All of them had good PS and eight had only one
site of metastasis, either the abdominal lymph nodes
alone or the peritoneum alone. They received a median
of 12 cycles of S-1 treatment, and six of the patients re-
ceived second-line chemotherapy after S-1 monothera-
py failed. Therefore, long-term treatment with S-1 and
the second-line treatment may have prolonged their
survival. On the other hand, among the other three pa-
tients without apparent tumor progression at 3 years,
two had peritoneal metastasis alone, which was not de-
tected by clinical imaging before S-1 monotherapy, and
one had abdominal lymph node metastasis alone. A
previous study demonstrated that ten of eleven 5-year
survivors had only one metastatic site, and eight of them
had abdominal lymph node metastasis alone.'d Our
present findings suggest that patients with peritoneal

metastases alone have as good a chance of long-term
survival as patients with abdominal lymph node metas-
tases alone when S-1 monotherapy is used as first-line
chemotherapy. '

Several studies have investigated prognostic factors
in patients with advanced gastric cancer.*'* Poor
PS,164719 liver metastases,!8!? peritoneal metastases,” an
elevated alkaline phosphatase level,’* multiple meta-
static sites,!s and a scirrhous-type tumor!¢'? were shown
to be associated with poor survival. In our study, pa-
tients with good PS and only one site of metastasis
showed better survival than the others, similar to the
data reported previously by Yoshida.!¢

In conclusion, S-1 is a highly active regimen that is
generally well tolerated in patients with metastatic gas-
tric cancer. The survival outcomes are promising, par-
ticularly in patients with only peritoneal metastasis. Of
course, this analysis was retrospective, and the favor-
able results obtained with this agent will need to be
confirmed by an on-going randomized trial being con-
ducted by the Japan Clinical Oncology Group compar-
ing 5-FU alone with CPT-11 plus cisplatin and with S-1
alone.

References

1. Murad AM, Santiago FF, Petroianu A, Rocha PR, Rodrigues
MA. Rausch M. Modilicd therapy with S-fluorouracil, doxorubi-
cin, and methotrexate in advanced gastric cancer. Cancer 1993;
72:37-41.

2. Glimelius B, Hoffman K, Haglund U, Nyren O, Sjoden PO. Initial
or delayed chemotherapy with best supportive care in advanced
gastric cancer. Ann Oncol 1994;5:189-90.

3. Pyrhonen S, Kuitunen T, Nyandoto P, Kouri M. Randomized
comparison of fluorouracil epidoxorubicin and methotrexate
(FEMTX) plus supportive care with supportive care alone in pa-
tients with non-resectable gastric cancer. Br J Cancer 1995;71:
587-91.

4. Waters JS, Norman A, Cunningham D, Scarffe JH, Webb A,
Harper P, et al. Long-term survival after epirubicin, cisplatin and
fluorouracil for gastric cancer. Results of a randomized trial. Br J
Cancer 1999;80:269-72.

5. Vanhoefer U, Rougier P, Wilke H, Ducreux MP, Lacave AJ, Van
Cutsem E, et al. Final results of a randomized phase III trial of
sequential high-dose methotrexate, fluorouracil, and doxorubicin
versus etoposide, leucovorin, and fluorouracil versus infusional
fluorouracil and cisplatin in advanced gastric cancer. A trial of the
European Organization for Research and Treatment of Cancer
Gastrointestinal Tract Cancer Cooperative Group. J Clin Oncol
2000;18:2648-57.

6. Ohtsu A, Shimada Y, Shirao K, Boku N, Hyodo I, Saito H, et al.
Randomized phase TIT trial of fluorouraci! alone versus fluoroura-
cil plus cisplatin versus uracil and tegafur plus mitomycin in
patients with unresectable, advanced gastric cancer: The Japan
Clinical Oncology Group Study (JCOG 9205). J Clin Oncol 2003;
21:54-9.

7. Kim NK, Park YS, Heo DS, Suh C, Kim SY, Park KC, et al. A
phase [ randomized study of 5-fluorouracil and cisplatin versus
S-fluorouracil. doxorubicin, and mitomycin C versus 5-fluoroura-
cil alone in the treatment of advanced gastric cancer. Cancer 1993;
71:3813-8.

-745-



10.

11.

12.

13.

14.

. Van Cutsem E, Moiseyenko VM, Tjulandin S, Majlis A, Con-

stenla M, Boni C, et al. Phase III study of docetaxel and cisplatin
plus fluorouracil compared with cisplatin and fluorouracil as first-
line therapy for advanced gastric cancer: a report of the V325
Study Group. J Clin Oncol 2006;24:4991-7.

. Sakata Y, Ohtsu A, Horikoshi N, Sugimachi K, Mitachi Y,

Taguchi T. Late phase TT study of novel oral fluoropyrimidine
anticancer drug S-1 (1M tegafur-0.4 M gimestat-1 M otastat potas-
sium) in advanced gastric cancer patients. Eur J Cancer 1998;34:
1715-20.

Koizumi W, Kurihara M, Nakano S, Hasegawa K. Phase II study
of S-1, a novel oral derivative of 5-fuorouracil, in advanced gastric
cancer. Oncology 2000;58:191~7.

Nagashima F, Ohtsu A, Yoshida S, Ito k. Japanese nationwide
post-marketing survey of S-1 in patients with advanced gastric
cancer. Gastric Cancer 2005;8:6-11.

Kobayashi O, Konishi K, Kanari M, Cho H, Yoshikawa T,
Tsuburaya A, et al. Unusual survival for more than 2 years with
peritoneal metastases of gastric cancer. Gastric Cancer 2002;5:
47-50.

Fujitani K, Tsujinaka T, Hirao M. Feasibility study of S-1 for re-
spectable gastric cancer with peritoneal seeding. Hepatogastroen-
terology 2003;50:889-92.

Osugi H, Takada N, Takemura M, Kaseno S, Lee S, Ueno M,
et al. Oral fluoropyrimidine anticancer drug TS8-1 for gastric

-746-

15.

16.

17.

18.

19.

A. Hosokawa et al.: S-1 for advanced gastric cancer

cancer patients with peritoneal dissemination. Oncol Rep 2002;9:
811-5.

Mori T, Fujiwara Y, Yano M, Tamura S, Yasuda T, Takiguchi S,
et al. Experimental study to evaluate the usefulness of S-1 in a
model of peritoneal dissemination of gastric cancer. Gastric
Cancer 2003;6:13-8.

Yoshida M, Ohtsu A, Boku N, Miyata Y, Shirao K, Shimada Y,
et al. Long-term survival and prognostic factors with metastatic
gastric cancers treated with chemotherapy in the Japan Clinical
Oncology Group (JCOG) study. Jpn J Clin Oncol 2004;34:
654-9. .

Rougier P, Ducreux M, Mahjoubi M, Pignon JP, Belleigih S,
Oliveira J, et al. Efficacy of combined 5-fiuorouracil and cisplati-
num in advanced gastric carcinomas. A phase II trial with prog-
nostic factor analysis. Eur J Cancer 1994;30A:1263-9.

Louvet C, Carrat F, Mal F, Mabro M, Beerblock K, Vaillant JC,
et al. Prognostic factor analysis in advanced gastric cancer pa-
tients treated with hydroxyurea. leucovorin, 5-fluorouracil, and
cisplatin (HLFP regimen). Cancer Invest 2003;21:14-20.

Chau I, Norman AR, Cunningham D, Waters JS, Oates J, Ross
PJ. Multivariate prognostic factor analysis in locally advanced and
metastatic esophago-gastric cancer—pooled analysis from three
multicenter, randomized, controlled trials using individual patient
data. J Clin Oncol 2004;22:2395-403.



Progress of Digestive Endoscopy Vol. 71 No. 2(2007)

J—9%3vS2-3

BIGEBIE

NREFEAZ BT RO Tk (k)

HES—
RBAREHEIL, WREED-WF L WEH
CEFHBRETOHF L HEES X OBEES0OH
BIZLOMEN LESL LT, EIZZHET
i3, BOBERERICL2BEMLBEOREITR
BEER-ANEIZLIKRBRABREEAEDOL R, X
CIZIEKARE 2 EOBELDUEI R L-1EE
BREV, HFRE T, WREMEEDRNC X
DEEEEFONBBEBRIES LD, 510
RE DB L T3 AR EE R T 18§ 84k
(ESD) b A LN TV 5, T -HHEEEECH
HEBEMERDORES #L, BEIOREICHE
RIERDVIT R R PREFEBINTETWVS, L
P LREOKRAENE S Tid % ¢, KBSEBICE
6?Wﬁ%Ei%K$%biUﬁﬁ%%%#Oﬁ
AT T EWTE, BEHRE~ODBEI DLV
ﬁ RFEREER LERATIEE RS, 25 L
REHIPOET—I v ay TELMEEN-LDE
EZ2bB. VBORRND o775, B 4 Hizk
BARGEREDE, $BE0s5 Bz KBIEE I REE
R Z T2 IBOFEEOTRIZOWTTH o720
RKELFRREKXR) LS GENER) X, KB
NREREICBIT 2 KBV AZROFHEICOW
THE L1zo RESRBKBRBHEREE % R
AETEEEWERBECDITTRETL, KBV AR
BREETREGODHEEENROBRICEHTH S
SEERLIz WIS IIREEA RAREAT) BIC
VEEZHBEY BENIRLEE IR o7
FHKO (FHR)IEKBEA Ly A~ I8
AV ZAERABNICH L CRBEF X2 HALT
virtual colonoscopy #17\v>, B L h OEIEE
DWRRZ ) -V JIZERTH AL %R LI,
REP DL WREETER SR,
BES (BOADZ Y =y 7) i3 KBNBERE
VERMKENBREHFEH, 2B REERE SN

F, IMEHAY

KB AAEBESEAEOEBEICOWTHRE

L7zo RERIIHBHOES - ARIEREZEL,
AREIEKREYWEREE L-EBRBC, BEES
WENZ L 2 REBBOEHCHRE D EBRRH
BohbZbaRrLT,

KES (ABET L I— ity & —) 1SR
RY) = FTORNEEREBRIICERICT v h—2 ) >
TeNFTBLLE, BREDRIROEIRLEL NS
BOH A E2HELT,

NEFF L (REEMETRRBRE) 3FEERY —
TONEENTHERERZ, RLOPLVWEBRARTT
BRILZ-EH 2 BEIKET 2-00FKNTE
DWW THR7z,

HHO (LEEKR) IZESDAITIBO IR &
LT, BRI DULIE K52 KB 26 T,
EROUREVPENTHLI L 2R LT,

EH 5 BRREEX) T ABIESEONRENRERED
BB RIVREET 2L, BHIEOREE L Iz
BIRER 2 ) v E VP BRI A L ETR LS5
VIARGREREEIE MR & 0 R MR  , RE A &
V¥ TOBIEIC LA THB I & 2 HE L1,

IR O RV HIRED 2 KBRS G EE 08
FdE & L Ctransmural burn(TMB)IZEB L, #
DREEE(003%) #RT EE DI, HFEOKRX
SRXRNREE, BRFERTRESEEICENLVE
EERLT, &5IZTMBOZITIC I RERIGR
CTHRRICEB L, BEIBERSLEDEY
EMTHDI L 2HMELT,

WFNDORER D KBAHEREERLKBEED
ARBHFERED TR E L THEBKRIEVD DIEDD
T, EURETNRAERRAETEEOEAER
BREOEFRRICOEYTEE SN, EHEE .
RIZTCRBERATEBRENE L, SBOREEIC
EoTOEERERT— I3y T TholzbEL 5,

-747-



RIREE DI & Il

PAESS R - 35 (1 BFAD T 5k (KSR S F B
F o FIVTEFERT — RKE2HU3ESD)

A6 B EH OB LR BAR—
HHRT MHER BEG—

¥E'%ﬁwﬁﬂ%m%vV2WH§E%7—F%ﬁﬁbt%t&mmiﬁuﬁufﬁ
NHREBEZESTRELE, BEREAL TR L FREL R0, ZESDH#BIE O
%ﬁﬁd%%ﬁ,ﬁﬁ%h,ﬁﬁ/y—b77/a/®#ﬁﬁ,:ﬁEﬁD&EﬁTKm%
3&3%%%%%&(@&%?&%%%?6:&&LtoEﬁttﬂ%ﬁﬁﬂ@%éh-
BAICIH L CHSETHERICER Yy — b5 7 a v DT RDS, 7y oFH47
OEE % BT AFEETRBICY T CRET AN 7T — LB HEH U GERKBE L 7. HEIE
BTz AN EBE 7 — FORSIZ, HEEHRECBNT6RFMELER7— FTHIZ,
1EBEFEALHAMFF ¥ U ANL Y HL-ERFHTFCUR L BELIBRFLTELE - K
ETHIEIZI), COZATHELAHETIHETRICAYY S-S vayeh
B ENTE, FRME SEFMOAI—-T#HFF ¥ ANVPoM L7y 2747 T
BHHET A ENTEBLI L TH b,

(Key Words) HlE3EE#HTFHF v v ANV EEH 77— F, ESD, RHEHE

B 8

4 T PR SER KGR T B 1 #EAT (ESD) @ﬁri
MEEN L BITHREEREEZERL, BEERF ¥~
IV EER 77— F2REL CHYERLTELRR
AT Lo COESDWBIEZ A LH/:
7 ESDFEHIIx L THEAREEZE S TERREE,
BREALTEEHLFAELZRD 20, &
ESD#BI E DR & (EET, MERR, Ao >
F—+rS5 7 varyror¥h, ZREE)LERT
WIEB X CHERZIRZ COESDFREL TR
TAHIEE L

B &

EFNIE, BEATHINEREFYIO-TaWE
(A-Vmalformation® LIZ5F) &, B AiERIEPAT
BOO-IcRETHL, FRHLALRAI—-TE
v+ — % —T vy PEEREAET 5Q20]
(OLYMPUS), B - #8213 ICC350(ERBE) %
Bz, RERABICSH R A A RFEHL T —F
T L7 BIEBRIZANRZ =V 8 EHRE(KA 2

DEZE )| B A AL Y F — S HCRAE, YR REBNE

- 748 -~

A VTVTANI VI R, REREY
MidAa—7icva— b oA TEHF Y T
(TOP) %% L T#HR X A TITV, FREIEA — b
71y 180w, effect3 L7zo HIBEIZIE, BLEH
ISy Y ANVFEER 7 - FELThlRS N
5E3 oz 4 v bva—%— (TOP) %
BAwv(Fig. 1), #HFOHLNELX XA — 7 D10k
~11BRICEE L C, FIEERBINRIC I EEikhE
BT bHky bru—2EH(Fig 2) L7z, RER,
Ty FA4 7R EHL, ZEXforcedddw & L7z,
EEL-FBEEOMEEL - #5108 L TR
HETHEGICERIY VY- 57 aryaehld
Ghb, 7y FA4 7OEAEHETIHETRE
WCETTEET A7 — L8 % #H L CEG A
L7z fiCIEOILLMPL 7 VEEICE Ty 7 A4
7 (forceddOw), KWIIEDILMR 7 V&R
LTIt (Vv 7 M gESow) & v 7z,

K &
fiE 1 1 ELTERLDDIIZ, BERETHAER
BEYDO-TafkZE(Color 1 -a)ThHDY, A-



Progress of Digestive Endoscopy Vol. 71 No. 2(2007)

Fig. 1 Transparent hood with mucosa gripping channel at-
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Fig. 2 New ESD assistive device, hot crow and hook knife
were installed in endoscope.

ZOWHEBMEZHW-ESDFHE2EZRL - BHIZ,
COESDIZEESI FAY y b2 ETLH-DICIE

EEHETROMERzERTICRE, »20H

BRI —b 50 arehTbBUERD D
BTHoo

WEERF = Y AV EEH T — FOFSIE,
FIEEREICB VTR FMA EHY — FTHI 2,
TR S M B8FF v v A0 L ) B LB
SHFCUIBL-REZ IR L TEL - KT 52
ik, COZHACEAELAHETAIHETE
KAV — S5 2avaePibl N TE,
B % SHHBORAI—THFF ¥ X 2 VhD
L7925 A4 7 TEEICHBET S LTS
BIETHD, TOFHIZL T, OFXEFTLEEF
*HERTE, OUERLHETOEBEEL —EIE
EWREE 2D, OQMEBEMERILMRIELESITIT
A, ORFBEOMEFHET CESICE LHEEzF
By 5 ENMEEIZR o720

#® =W

BTy YAV EEHT - Y2 H
W5 ESDFERIL, FECARAENFBVAZTTERLS
BENOBMETHY, ESDOFH2FEO—0L
Z0EBLILOERDNRS,

X |
1) A& %, ®A¥—, K@, fb:ESDHBIEE BRE
FHFRAF = IV EZEBET - F)ORELZOFRE

-749 -



PMRE D S & BT

(BhyEErs L UCHEREH). Gastroenterol Endosc, 48 F47. BER, 39! 39-43, 2004
2518—2525, 2006. 4) TA% ESDOB L FOLESLME. ELBANRE, 17:

2) & 5, BAME—, PN, o BEEFHFEF v 555—560, 2005.
AN EEH T FEAVAT-LESDFHOReHLE 5) HLBERRBEHEFES HILENESENBEDRS U
FtE. Prog of Dig Endosco, 68 : 24—26, 2006. B HEEEEAC= 2T ). p86—89. HERXAT 1 ANt

3) RIFEA, BRI, ABESE, G REHBRHT Y % — , 2003.

B - HEEoRBERALBES #EXF7 - 7Ly 7R (75 —131 HIZBR

An ESD procedure using transparent hood with muscosa gripping channel attached
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Utility of an ESD Procedure of Esophagus using Assis-
tive Device (Transparent Hood with Mucosa Gripping
Channel Attached) (An Examination of Animal
Studies).
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UTILITY OF AN ESD PROCEDURE OF ESOPHAGUS USING ASSISTIVE
DEVICE (TRANSPARENT HOOD WITH MUCOSA GRIPPING CHANNEL
ATTACHED) (AN EXAMINATION OF ANIMAL STUDIES)

Osamu MOTOHASHI, Seiichi TAKAGI, Norisuke NAKAYAMA,
Ken NISHIMURA, Naoki YANAGIDA, Takako YOSHII* anp Youichi KAMEDA**

*Department of Gastroenterology, Kanagawa Cancer Center Hospital, Kanagawa Japan.
** Department of Pathology, Kanagawa Cancer Center Hospital, Kanagawa Japan.

In pursuit of shortoning of procedure time and a safty and convenient improvement in
endoscopic submucosal dissection (ESD) of esophagus, we experimentally produced a transpar-
ent hood with a mucosa gripping channel attached. An examination of animal studies using
mongrel dogs was done. We compared a group to enforce ESD which used this device with a
group to enforce conventional ESD which used only a transparent hood and reviewed it.

The use of this assistive device has the following advantages. @ By lifting the separated
mucosa, then reversing and pressing it backword, the mucosa-stripped plane can be observed
under direct vision. This procedure not only makes hemostasis and blood vessel processing
easy, but also perforation difficult to be occurred. @ Reliable counter-traction can be applied
to the submucosal tissue of the stripped plane, and separation time could be shortened. ®
Especially this method of gripping the excised mucosa and attaching the hood to the opening
side of the excised reduces the effects of respiration and pulsation, keeps the distance of the
separated part and instrument constant and enables safe separation procedure of esophagus.

Its utility was confirmed in animal experiments, and it can be expected similar utility in
clinical application. '

Gastroenterological Endoscopy
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Abstract

Purpose The aim of this study was to assess the
efficacy and toxicity of weekly irinotecan in patients
with metastatic pancreatic cancer.

Patients and methods Patients  with  histologically
proven pancreatic adenocarcinoma, at least one bidi-
mensionally measurable metastatic lesion, and no prior
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chemotherapy were selected. Irinotecan at a dose of
100 mg/m? was administered intravenously for 90 min
on days 1, 8, and 15 every 4 weeks until disease pro-
gression or unacceptable toxicity. Pharmacokinetics
was examined on day 1 of the first cycle of treatment.
Results Thirty-seven of 40 enrolled patients were
assessable for efficacy and toxicity. A partial response
was obtained in 10 patients, giving an overall response
rate of 27.0% (95% confidence interval 13.8-44.1%).
The median overall survival was 7.3 months with a 1-
year survival rate of 29.5%. Although toxicities were
generally tolerated, one patient died of disseminated
intravascular coagulation syndrome induced by neutro-
penia with watery diarrhea. Pharmacokinetic -study
showed that patients with biliary drainage seemed to
have higher area under the concentration versus time
curve for irinotecan and its metabolites compared with
patients without biliary drainage.

Conclusion Single-agent irinotecan has significant
efficacy for metastatic pancreatic cancer. The toxicity
with this schedule appears manageable, though it must
be monitored carefully.

Keywords Irinotecan - Phase 1I study - Pancreatic
cancer - Chemotherapy - Pharmacokinetics

Introduction

Pancreatic cancer is a highly aggressive disease, with
approximately 21,000 deaths annually in Japan [7].
While surgery remains the only potential curative
option for this disease, the vast majority of patients unfor-
tunately present with advanced, unresectable disease.
Although it has been demonstrated that gemcitabine is
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an effective tool for palliation of symptoms and pro-
longing survival in patients with advanced pancreatic
cancer [2], single-agent gemcitabine has shown limited
benefit, with objective response rates of less than 15%
and a median overall survival of around 4-6 months
[2, 4, 5]. Therefore, there is a clear need to identify a
new effective chemotherapeutic regimen for pancreatic
cancer.

Irinotecan is a water-soluble semisynthetic derivative
of camptothecin, a plant alkaloid obtained from the
Camptotheca acuminata tree. Irinotecan and its active
metabolite, 7-ethyl-10-hydroxycamptothecin (SN-38),
bind to topoisomerase I (an enzyme required for
unwinding of DNA during replication), inducing dou-
ble-stranded DNA breaks and consequent tumor cell
death. Irinotecan is internationally approved for use in
metastatic colorectal cancer, and has broad activity
against other malignancies including lung cancer [6, 9,
15, 16}]. Although several studies of single-agent irino-
tecan or irinotecan-based chemotherapy against pancre-
atic cancer have been reported [11, 12, 14, 18, 22], the
role of irinotecan in the treatment of patients with pan-
creatic cancer remains unclear yet. Because there are
few effective agents for pancreatic cancer to date, it is
important to determine the clinical efficacy of irinotecan
for this disease. We, therefore, conducted an open-label,
multicenter, single-arm phase II study to evaluate the
efficacy and toxicity of single-agent irinotecan in
patients with pancreatic cancer. In the current study, we
adopted weekly administration of irinotecan because
safety of this schedule has been confirmed in other can-
cers in Japan [6, 9, 16]. Since patients with pancreatic
cancer tend to suffer various tumor-related complica-
tions such as obstructive jaundice and impaired liver
function, pharmacokinetic study was also performed.

Patients and methods
Patient selection

Patients were entered into the study if they fulfilled the
following eligibility criteria: histologically or cytologi-
cally confirmed adenocarcinoma of the pancreas; at
least one bidimensionally measurable metastatic
lesion; no history of prior chemotherapy or radiother-
apy; age 20-74 years; Karnofsky performance status
(KPS) =50 points; estimated life expectancy
> 2 months; adequate bone marrow function (WBC
count < 12,000 per mm?>, neutrophil count > 2,000 per
mm?, platelet count > 100,000 per mm®, and hemoglo-
bin level > 10.0 g/dl), adequate renal function (serum
creatinine and blood urea nitrogen level < the institu-
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tional upper limit of normal), and adequate liver func-
tion (serum total bilirubin level < 2.0 mg/dl, serum
transaminases levels < 2.5 times the institutional upper
limit of normal); and written informed consent.
Patients were excluded if there was a history of severe
drug hypersensitivity; serious complications; central
nervous system metastases; other concomitant malig-
nant disease; marked pleural or peritoneal effusion;
and watery diarrhea. Pregnant or lactating women
were also excluded. The study was performed in accor-
dance with the Declaration of Helsinki, approved by
the institutional review board of each participating
center, and conducted in accordance with Good clini-
cal practice guideline in Japan.

Treatment plan

This study was an open-label, multicenter, single-arm
phase II study. Irinotecan was supplied by Daiichi
Pharmaceutical Co., Ltd. (Tokyo, Japan) and Yakult
Honsha Co., Ltd. (Tokyo, Japan). Irinotecan at a dose
of 100 mg/m* was administered intravenously for
90 min on days 1, 8, and 15 every 4 weeks until the
occurrence of disease progression, unacceptable toxic-
ity, or the patient’s refusal to continue. Prophylactic
administration of antiemetic agents was allowed at the
investigator’s discretion. Physical examination, com-
plete blood cell counts, biochemistry tests, and urinaly-
sis were assessed weekly during treatments. If patients
experienced neutropenia of < 1,500 per mm?, thrombo-
cytopenia of < 100,000 per mm°, fever (> 38°C) with
suspected infection, grade > 1 or watery diarrhea, or
> grade 3 non-hematological toxicities other than nau-
sea, vomiting and anorexia, irinotecan administration
was omitted on that day and postponed to the next
scheduled treatment day. If patients experienced neu-
tropenia of <500 per mm®, thrombocytopenia of
< 50,000 per mm?, fever (> 38°C) with suspected infec-
tion, or grade > 2 or watery diarrhea at any time, the
irinotecan dose of the subsequent cycle was reduced by
20 mg/m?. Patients went off study if they required more
than two dose reductions. If the next cycle could not
start within 4 weeks from the scheduled day, the
patient was withdrawn from the study. The toxicity of
irinotecan therapy was evaluated according to the
National Cancer Institute Common Toxicity criteria
version 2.0.

Evaluation
Objective tumor response was evaluated every 4 weeks

according to the Japan Society for Cancer Therapy
(JSCT) criteria [8], which is similar to the WHO crite-
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ria. A complete response (CR) was defined as the dis-
appearance of all evidence of cancer for at least
4 weeks. A partial response (PR) was defined as a
> 50% reduction in the sum of the products of the two
longest perpendicular diameters of all measurable
lesions for at least 4 weeks without any evidence of
new lesions. No change (NC) was defined as a < 50%
reduction or a <25% increase in the sum of the prod-
ucts of the two longest perpendicular diameters of all
measurable lesions for at least 4 weeks without any evi-
dence of new lesions. Progressive disease (PD) was
defined as a > 25% increase or the appearance of new
lesions. Primary pancreatic lesions were considered to
be assessable but not measurable lesions, because it is
difficult to measure the size of primary pancreatic
lesions accurately [1]. Objective tumor response was
secondarily assessed according to the response evalua-
tion criteria in solid tumors (RECIST criteria) [20]
among patients with at least one measurable metastatic
lesion whose longest diameter measured by CT is no
less than double the slice thickness. An external review
committee confirmed objective responses and toxici-
ties.

Clinical benefit was evaluated on the basis of estab-
lished criteria [13]. Each patient was classified as a clin-
ical benefit responder or non-responder on the basis of
the change in two parameters of clinical benefit (pain
and KPS). In the current study, the body weight was
not used to evaluate clinical benefit response because
the body weight of patients with pancreatic cancer
sometimes increases due to not only improvement of
their condition but also retention of malignant ascites.
A positive response for pain was defined as an
improved pain intensity of > 50% from baseline for
> 4 weeks, or a decreased morphine consumption of
>50% from baseline for >4 weeks. A positive
response for KPS was defined as an improved KPS of
> 20 points from baseline for > 4 weeks. To be classi-
fied as a clinical benefit responder, a patient had to
achieve a positive response in at least one parameter
(pain or KPS) without being negative for the other,
sustained for > 4 weeks.

Pharmacokinetics

To investigate the impact of biliary drainage on phar-
macokinetics of irinotecan, we planned to recruit five
patients each with and without biliary drainage. Hepa-
rinized blood samples (5 ml) for the pharmacokinetic
study were obtained before infusion of irinotecan, at
the end of the 90 min infusion, and 0.5,1,2,4,6,8,24 h
after the completion of infusion on day 1 of the first
cycle. Blood samples were immediately centrifuged at

3,000 rpm for 10 min to remove plasma and stored in
polyethylene tubes at —20°C until analysis. Quantita-
tive analysis of total irinotecan and its metabolites, SN-
38, SN-38 glucuronide, and 7-ethyl-10-[4-N-(5-amino-
pentanoic acid)-1-piperidino] carbonyloxycamptothe-
cin (APC) was performed by methods previously
described [17, 19].

Statistical analysis

The primary goal was to evaluate the response rate
(CR and PR) of irinotecan. The 95% confidence inter-
val for response rate was calculated based on the bino-
mial distribution. The response duration was defined as
the interval from the first documentation of response
to the first documentation of tumor progression. The
time to progression (TTP) was calculated from the date
of study enrollment to the first documentation of
tumor progression; and overall survival was calculated
from the date of study enrollment to the date of death
or the last follow-up with censored value. Median over-
all survival and the median TTP were estimated by the
Kaplan-Meier method and 95% confidence interval
were estimated based on the Greenwood’s formula. A
total of 35 patients were planned to be enrolled based
on the assumptions that the expected response rate of
rinotecan was 15% and the threshold rate was 5%. A
two-stage design was used in this study. The interim
analysis was planned when 15 patients were enrolled in
the first stage of the study. If the upper limit of the 90%
confidence interval (one-sided) did not exceed the
expected rate of 15% (no objective response in the 15
patients), irinotecan was judged to be ineffective and
the study was ended. If an objective response was
observed in any of the first 15 patients, additional 20
patients were enrolled in the second stage of accrual to
estimate the response rate. If 6 or more out of 35
patients achieved objective response, the lower limit of
the 95% confidence interval (two-sided) exceeds the
threshold rate of 5%, and then the agent would be con-
sidered to be active for metastatic pancreatic cancer.

Results
Patients
Forty patients were enrolled in the study by 7 institu-
tions between August 2001 and November 2002. Of the
40 patients, 3 patients who did not receive irinotecan
because of rapid tumor progression or protocol viola-

tion were excluded from analysis. Patient characteris-
tics of the remaining 37 patients are listed in Table 1.
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All 37 patients had metastatic disease and had a good
KPS of > 80. Morphine was prescribed for 10 patients
due to abdominal or back pain and 14 patients were
assessable for clinical benefit response. Seven patients
had recurrent disease after pancreatic resection. Two
patients underwent percutaneous transhepatic biliary
drainage for obstructive jaundice prior to study enroll-
ment.

Treatments

Data were collected through May 4, 2004, providing
18 months of survival follow-up from the time accrual
ended. Thirty-seven patients were given a total of 108
cycles of therapy, with a median of 2 cycles each (range
1-10). The administration of irinotecan on day 8 and
day 15 was performed in 87 (80.6%) and 76 (70.4%) of
108 cycles, respectively. Dose reduction was required
in 13 patients (35.1%), mainly due to diarrhea and
fever with suspected infection. At the time of analysis,
all patients had discontinued the study because of dis-
ease progression (n =28), toxicity (n =5), treatment-
related death (n = 1), and withdrawal of consent due to
other reasons (n =3). After discontinuation of irino-
tecan, 26 patients received gemcitabine monotherapy
or gemcitabine-based combination therapy; one
patient was treated with S-1, and remaining 10 patients
underwent only supportive care. Among 27 patients
treated with second-line chemotherapy, 2 patients who
received gemcitabine monotherapy achieved a PR.

Table 1 Patient characteristics (n = 37)

Characteristics No. of patients
(%)

Gender

Male 25 (67.6)
Female 12 (32.4)
Median age, years (range) 59 (41-74)
Karnofsky performance

status, point

100 8(21.6)
90 25 (67.6)
80 4 (10.8)
Median body surface 1.55 (1.31-1.85)

area (m?) (range)
History of surgical resection 7 (18.9)
PTBD 2(54)
Sites of metastasis

Liver 33 (89.2)
Lymph nodes 17 (45.9)
Lung 8 (21.6)
Others 3(8.1)

PTBD percutaneous transhepatic biliary drainage
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Efficacy

Of 37 patients, 10 patients achieved a PR according to
the JSCT criteria (Table 2). The overall response rate
was therefore 27.0% (95% confidence interval 13.8-
44.1%) with median response duration of 4.1 months
(range 0.9-7.1 months). The median TTP was
2.1 months (range 0.7-9.5 months), and the median
overall survival of 7.3 months (range 0.7-25.9 months)
with a 1-year survival rate of 29.5% (Fig.1). Of 29
patients assessable for RECIST criteria, a PR was seen
in 8 patients (27.6%), stable disease in 6 patients
(20.7%), and PD in 12 patients (41.4%). With regard to
clinical benefit, 2 of 14 evaluable patients had pain
relief and were classified as a responder (Table 3).
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Fig. 1 Overall survival curve of all 37 patients

Table 2 Efficacy results

No. (N =37) %

Tumor response

Partial response 10 27.0
No change 7 189
Progressive disease 17 459
Not evaluable 3 8.1
Time to progression (months) '

Median 21

Range 0.7-9.5

Overall survival (months)

Median 73

Range 0.7-25.9

1-year survival rate 295

Table 3 Clinical benefit response (n = 14)

Karnofsky performance status

Improved Stable Worse
Pain Improved 0 2 0
Stable 0 6 1
Worse 0 5 0
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Toxicity

All 37 patients were assessable for toxicity. The major
toxicities observed during the study are summarized in
Table 4. The most common toxicities were hematologi-
cal toxicity and gastrointestinal toxicity. Grade 3 or 4
neutropenia occurred in 10 patients (27.0%) and 5
patients received granulocyte-colony stimulating fac-
tors. The neutrophil count nadir typically occurred on
day 21, and recovered to baseline values by day 28.
Although nausea, vomiting, and anorexia were
observed frequently, most of these toxicities recovered
spontaneously or with adequate supportive treatment.
Grade 3 diarrhea occurred in four patients and they
were treated with loperamide. Most diarrheas appeared
during the first cycle of treatment: the median time to
the worst day of diarrhea was 13 days from the initia-
tion of a cycle of therapy. Though the toxicities were
mild to moderate in severity and short in duration, one
patient died at day 21 of the first cycle of treatment
because of disseminated intravascular coagulation syn-
drome and multiple organ failure induced by neutrope-
nia and watery diarrhea due to irinotecan. The patient,
a 58-year old woman with pretreatment KPS of 100,
developed grade 4 neutropenia on day 12 complicated
by fever (38.8°C) and grade 3 diarrhea that evolved to
fatal shock despite aggressive medical management.

Table 4 Treatment-related adverse events (n = 37): worst grade
reported during treatment period

Toxicity Grade Grade Grade
— 1-4(%) 3-4(%)
1 2 3 4
Hematologic
Leukopenia 15 6 8 1 811 243
Neutropenia 5 11 8 2 703 27.0
Anemia 0 14 3 0 459 8.1
Thrombocytopenia 1 1 1 1 108 5.4
Non-hematologic
Nausea 7 12 15 - 919 40.5
Vomiting 7 14 5 0 703 13.5
Diarrhea 15 8 4 0 730 10.8
Constipation 1 8 2 0 297 5.4
Anorexia 4 7 14 1 703 40.5
Stomatitis 2 0 0 0 5.4 0
Rash 1 0 o0 0o 27 0
Alopecia 24 1 - - 676 -
Fatigue 3 8 1 1 351 5.4
Fever 3 1 0 0 108 0
Infection 2 1 4 1 216 135
Total bilirubin 4 1 1 0 162 27
AST 5 5 2 0 324 54
ALT 4 4 3 0 297 8.1
Hyponatremia 6 0 3 0 243 8.1
Creatinine 0 0 2 0 54 5.4

AST aspartate aminotransferase, ALT alanine aminotransferase

Pharmacokinetics

A pharmacokinetic analysis was performed in five
patients without biliary drainage and in two patients
who underwent percutaneous transhepatic biliary
drainage (Planned five patients could not be enrolled
in drainage group because only two patients had biliary
drainage in the current study). Table 5 and Fig. 2 show
the pharmacokinetic parameters for irinotecan and its
three major metabolites in patients with and without
biliary drainage. Although it was difficult to assess the
influence of biliary drainage in this study because of
the small number of subjects analyzed, patients with
biliary drainage seemed to have higher area under the
concentration versus time curve for irinotecan and its
metabolites compared with patients without biliary
drainage.

Discussion

The prognosis of the patients with pancreatic cancer
remains poor even after a randomized study demon-
strated survival advantage of gemcitabine against
advanced pancreatic cancer, indicating necessity of
new effective agents or combination regimens for this
dismal disease. Irinotecan, which has a quite different
mechanism from gemcitabine, has been considered one
of the attractive agents for pancreatic cancer, since this
agent has demonstrated substantial activity in various
types of malignant tumor [6, 9, 15, 16]. The current
multicenter phase II study was, therefore, conducted to
evaluate the efficacy and toxicity of single-agent irino-
tecan in patients with metastatic pancreatic cancer.

In this study, we found that weekly irinotecan dem-
onstrated a good overall response rate of 27.0% in 37
patients with metastatic pancreatic cancer. In addition,
a relatively long median overall survival of 7.3 months
was shown, though all patients in our study had meta-
static disease. As to clinical benefit response, 2 of 14
patients achieved clinical benefit response. These
results indicate that irinotecan has a substantial antitu-
mor effect on pancreatic cancer.

The major toxicities of irinotecan that were seen in
the study were myelosuppression and gastrointestinal
toxicities, similar to the previous observation of irino-
tecan monotherapy in other cancers [6, 9, 16]. Most
toxicity was mild to moderate, and manageable with
conservative treatment. However, one patient died of
disseminated intravascular coagulation syndrome and
multiple organ failure induced by neutropenia and
diarrhea. Pretreatment condition of this patient was
good (KPS =100), and it was difficult to predict these
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