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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* anD Youichi KAMEDA**

* Department of Gastroenterology, Kanagawa Cancer Center Hosﬁital, 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. (D 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. '
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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 II 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 npoints; 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, 6,8,24h
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
irinotecan 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 percutancous 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).

100
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=
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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 29.5

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
———— 14(%) 34(%)
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 54
Anorexia 4 7 14 1 703 405
Stomatitis 2 0 0 0 5.4 0
Rash 1 0 0 0 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 5.4
ALT 4 4 3 0 297 8.1
Hyponatremia 6 0 3 0 243 81
Creatinine 0 0 2 0 54 54

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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Table 5 Pharmacokinetic parameters after single administration of irinotecan at a dose of 100 mg/m? (n = 7)

Cmax (ng/ ml) Tmax (h) T1/2 (h) AUCO—t (ngh/ml) CL (Uh m2)

Irinotecan A 1,188.5,1,997.6 1.6,1.5 78,82 7,762, 12,692 11.8,7.1

B 1,701.0 3483 1.5+01 7.7+0.9 7,771.2 £1,575.0 124 £2.5
SN-38 A 25.5,26.2 21,15 14.7,9.9 268, 342 -

B 175 +£38 23+£08 302 +27.6 159.0 £ 42.5
SN-38G A 81.3,2072 3.6,2.0 10.8,12.5 1,063, 3,130 -

B 78.8 £34.1 22+02 21.6 £13.2 724.4 4+ 307.2
APC A 309.2,359.3 2.6,5.5 7.0,9.5 3,441,5,673 -

B 116.6 & 39.7 3.0+0.6 88107 1,268.2 + 358.1

A Patients with biliary drainage n =2

B Patients without biliary drainage (parameters are represented as the mean+ SD)n =5

episodes before onset. Although our study indicated
that weekly irinotecan administration would be tolera-
ble in patients with metastatic pancreatic cancer, care-
ful observation is required during the treatment
period, since pancreatic cancer patients tend to suffer
various tumor-related complications and easily take a
turn to the worse because of tumor progression.

There are two studies of single-agent irinotecan that
assessed efficacy and toxicity against pancreatic cancer
[14, 22]. Sakata et al. [14] studied irinotecan at a dose
of 100 or 150 mg/m? administered weekly or bi-weekly
to previously treated or untreated patients with pan-
creatic cancer in Japan. Although 57 of 61 enrolled
patients were assessable, only 4 patients (7.0%)
showed a PR. This study included 28 patients (49.1%)
with poor performance status of 2-3 and 22 patients
(38.6%) with prior chemotherapy, and no patient
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showed a PR in these patients with poor performance
status or prior chemotherapy. Wagener et al. [22] dem-
onstrated that irinotecan at a dose of 350 mg/m?
administered every 3 weeks to chemo-naive pancreatic
cancer patients with performance status of <2,
achieved a PR in 3 of 32 assessable patients (9.4%)
with an median overall survival of 5.2 months.
Although precise reason for the discrepant response
rates between our study and the other two studies is
unclear, patient background may be one possible
explanation because only chemo-naive patients with
good performance status were entered into our study
(89.2% of our patients had good KPS of > 90).

For the purpose of the improvement on response
rate and prognosis, several studies of combination ther-
apy have been conducted in patients with pancreatic
cancer. With regard to irinotecan with gemcitabine, an
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encouraging activity, response rates between 20.0 and
24.7% and median overall survival between 5.7 and
7 months, have been reported in two phase II studies
[11, 18]. However, survival benefit of this combination
therapy was not shown in a phase III study [12], in
which, 360 patients were randomized to treatment with
a combination of gemcitabine 1,000 mg/m? followed by
irinotecan 100 mg/m? given on days 1 and 8 of a 3-week
cycle versus gemcitabine monotherapy. The response
rate for the combination therapy was higher at 16.1%
compared with 4.4% for gemcitabine alone, but there
was no difference in median overall survival (6.3 vs.
6.6 months). However, several clinical studies have
recently indicated that irinotecan-based chemotherapy
seemed to be an effective treatment for advanced pan-
creatic cancer after gemcitabine failure: irinotecan-ral-
titrexed combination demonstrated overall response
rate of 16% (3/19) in patients with gemcitabine-pre-
treated pancreatic cancer [21], and Cantore et al. [3]
reported that irinotecan plus oxaliplatin showed
response rate of 10% (3/30) with a clinical benefit
response of 20% (6/30) for patients with advanced pan-
creatic cancer after gemcitabine failure.

Because biliary excretion is a major elimination path-
way for irinotecan and its metabolites, we investigated
the impact of biliary drainage on the pharmacokinetics
for this agent. Our results suggested that patients with
biliary drainage tended to have higher area under the
concentration versus time curve of irinotecan and
metabolites compared with patients without biliary
drainage. Meyerhardt et al. [10] reported that modest
elevation of bilirubin (1.0-1.5 mg/dl) is associated with
increased grade 3 to 4 neutropenia in patients treated
with irinotecan. The fact that the two patients with bili-
ary drainage in the current study had slight elevation of
baseline serum bilirubin level (1.4 and 1.7 mg/dl) might
influence pharmacokinetics for irinotecan. Although no
severe hematological or non-hematologic toxicities
appeared in these two patients, careful observation may
be required when treating patients with biliary drainage.

In conclusion, single-agent irinotecan showed a sub-
stantial antitumor activity for patients with metastatic
pancreatic cancer, rendering a 27.0% response rate.
The toxicity with this schedule appears manageable,
though it must be monitored carefully.

Acknowledgments This article is dedicated to the memory of
Dr. Okada, a principal investigator and Mr. Sahashi, who assisted
for management of this study. We are grateful to Drs T. Taguchi,
T. Hayakawa, K. Nagao, Y. Ohashi and M. Kurihara for their
kind advice, Drs Y. Sakata, N. Moriyama, and M. Hiraoka for
extramural review, and Miss T. Tomizawa and K. Ohno for good
support. We also thank Messrs T. Asano and H. Takizawa for
assistance in data management. This study was supported by Yak-
ult Honsha and Daiichi Pharmaceutical, Japan.

References

1. Aoki K, Okada S, Moriyama N, Ishii H, Nose H, Yoshimori
M, Kosuge T, Ozaki H, Wakao F, Takayasu K, Mukai K
(1994) Accuracy of computed tomography in determining
pancreatic cancer tumor size. Jpn J Clin Oncol 24:85-87

2. Burris HA 3rd, Moore MJ, Andersen J, Green MR, Rothen-
berg ML, Modiano MR, Cripps MC, Portenoy RK, Storniolo
AM, Tarassoff P, Nelson R, Dorr FA, Stephens CD, Von Hoff
DD (1997) Improvements in survival and clinical benefit with
gemcitabine as first-line therapy for patients with advanced
pancreas cancer: a randomized trial. J Clin Oncol 15:2403-
2413

3. Cantore M, Rabbi C, Fiorentini G, Oliani C, Zamagni D, Iac-
ono C, Mambrini A, Del Freo A, Manni A (2004) Combined
irinotecan and oxaliplatin in patients with advanced pre-
treated pancreatic cancer. Oncology 67:93-97

4. Carmichael J, Fink U, Russell RG, Spittle MF, Harris AL,
Spiessi G, Blatter J (1996) Phase II study of gemcitabine in
patients with advanced pancreatic cancer. Br J Cancer
73:101-105

5. Casper ES, Green MR, Kelsen DP, Heelan RT, Brown TD,
Flombaum CD, Trochanowski B, Tarassoff PG (1994) Phase
II trial of gemcitabine (2,2'-difluorodeoxycytidine) in pa-
tients with adenocarcinoma of the pancreas. Invest New
Drugs 12:29-34

6. Fukuoka M, Niitani H, Suzuki A, Motomiya M, Hasegawa K,
Nishiwaki Y, Kuriyama T, Ariyoshi Y, Negoro S, Masuda N,
Nakajima S, Taguchi T (1992) A phase II study of CPT-11, a
new derivative of camptothecin, for previously untreated
non-small-cell lung cancer. CPT-11 Lung Cancer Study
Group. J Clin Oncol 10:16-20

7. http://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei03/
hyo5.html (accessed August 18, 2005)

8. Japan Society for Cancer Therapy: Criteria for the evaluation
of the clinical effects of solid cancer chemotherapy (1993) J
Jpn Soc Cancer Ther 28:101-130

9. Masuda N, Fukuoka M, Kusunoki Y, Matsui K, Takifuji N,
Kudoh S, Negoro S, Nishioka M, Nakagawa K, Takada M
(1992) CPT-11: a new derivative of camptothecin for the
treatment of refractory or relapsed small-cell lung cancer. J
Clin Oncol 10:1225-1229

10. Meyerhardt JA, Kwok A, Ratain MJ, McGovren JP, Fuchs
CS (2004) Relationship of baseline serum bilirubin to efficacy
and toxicity of single-agent irinotecan in patients with meta-
static colorectal cancer. J Clin Oncol 22:1439-1446

11. Rocha Lima CM, Savarese D, Bruckner H, Dudek A, Ec-
kardt J, Hainsworth J, Yunus F, Lester E, Miller W, Saville
W, Elfring GL, Locker PK, Compton LD, Miller LL, Green
MR (2002) Irinotecan plus gemcitabine induces both radio-
graphic and CA 19-9 tumor marker responses in patients with
previously untreated advanced pancreatic cancer. J Clin On-
col 20:1182-1191

12. Rocha Lima CM, Green MR, Rotche R, Miller WH Ir,
Jeffrey GM, Cisar LA, Morganti A, Orlando N, Gruia G,
Miller LL (2004) Irinotecan plus gemcitabine results in no
survival advantage compared with gemcitabine monotherapy
in patients with locally advanced or metastatic pancreatic
cancer despite increased tumor response rate. J Clin Oncol
22:3776-3783

13. Rothenberg ML, Moore MJ, Cripps MC, Andersen JS, Porte-
noy RK, Burris HA 3rd, Green MR, Tarassoff PG, Brown
TD, Casper ES, Storniolo AM, Von Hoff DD (1996) A phase
II trial of gemcitabine in patients with 5-FU-refractory pan-
creas cancer. Ann Oncol 7:347-353

@ Springer

~215-~



Cancer Chemother Pharmacol (2007) 59:447-454

14.

15.

16.

17.

18.

Sakata Y, Shimada Y, Yoshino M, Kambe M, Futatsuki K,
Nakao I, Ogawa N, Wakui A, Taguchi T (1994) A late phase
I1 study of CPT-11, irinotecan hydrochloride, in patients with
advanced pancreatic cancer (in Japanese). CPT-11 study
group on gastrointestinal cancer. Jpn J Cancer Chemother
21:1039-1046

Saltz LB, Cox JV, Blanke C, Rosen LS, Fehrenbacher L,
Moore MJ, Maroun JA, Ackland SP, Locker PK, Pirotta N,
Elfring GL, Miller LL (2000) Irinotecan plus fluorouracil and
leucovorin for metastatic colorectal cancer. N Engl J Med
343:905-914

Shimada Y, Yoshino M, Wakui A, Nakao I, Futatsuki K, Sak-
ata Y, Kambe M, Taguchi T, Ogawa N (1993) Phase II study
of CPT-11, a new camptothecin derivative, in metastatic colo-
rectal cancer. J Clin Oncol 11:909-913

Sparreboom A, de Bruijn P, de Jonge MJA, Loos WJ, Stoter
G, Verweij J, Nooter K (1998) Liquid chromatographic deter-
mination of irinotecan and three major metabolites in human
plasma, urine and feces. J Chromatogr B Biomed Sci Appl
712:225-235

Stathopoulos GP, Rigatos SK, Dimopoulos MA, Giannaka-
kis T, Foutzilas G, Kouroussis C, Janninis D, Aravantinos G,
Androulakis N, Agelaki S, Stathopoulos JG, Georgoulias V
(2003) Treatment of pancreatic cancer with a combination of
irinotecan (CPT-11) and gemcitabine: a multicenter phase II

@ Springer

-216-

19.

20.

21.

22.

study by the Greek Cooperative Group for Pancreatic Can-
cer. Ann Oncol 14:388-394

Tanaka §, Yoshida Y, Suzuki W, Sudo K, Hakusui H (1994)
A new HPLC method for the determination of irinotecan
hydrochloride (CPT-11) and its metabolite, SN-38 in human
plasma and urine (in Japanese). Jpn Pharmacol Ther 22:163—
172

Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan
RS, Rubinstein L, Verweij J, Van Glabbeke M, van Ooster-
om AT, Christian MC, Gwyther SG (2000) New guidelines to
evaluate the response to treatment in solid tumors. European
organization for research and treatment of cancer, National
Cancer Institute of the United States, National Cancer Insti-
tute of Canada. J Natl Cancer Inst 92:205-216

Ulrich-Pur H, Raderer M, Verena Kornek G, Schull B, Sch-
mid K, Haider K, Kwasny W, Depisch D, Schneeweiss B,
Lang F, Scheithauer W (2003) Irinotecan plus raltitrexed vs
raltitrexed alone in patients with gemcitabine-pretreated ad-
vanced pancreatic adenocarcinoma. Br J Cancer 88:1180-
1184

Wagener DJ, Verdonk HE, Dirix LY, Catimel G, Siegenthal-
er P, Buitenhuis M, Mathieu-Boue A, Verweij J (1995) Phase
II trial of CPT-11 in patients with advanced pancreatic can-
cer, an EORTC early clinical trials group study. Ann Oncol
6:129-132



Jpn J Clin Oncol 2007;37(2)96—101
doi:10.1093 /jjco/hyl145

The Role of the Outpatient Clinic in Chemotherapy for Patients
with Unresectable or Recurrent Gastric Cancer

Kentaro Yamazaki, Narikazu Boku, Kaoru Shibameto, Hirofumi Yasui, Akira Fukutomi, Takayuki Yoshino,
Shuichi Hironaka, Yusuke Onozawa, Yosuke Otake, Noriaki Hasuike, Hiroyuki Matsubayashi, Tetsuya Inui,

Yuichiro Yamaguchi and Hiroyuki Ono

Division of Gastrointestinal Oncology and Endoscopy, Shizuoka Cancer Center, Sunto-gun, Shizuoka, Japan

Received July 5, 2006; accepted September 30, 2006; published online February 1, 2007

Background: Recently, outpatient chemotherapy centers have become popular in Japan. To
clarify the actual conditions of outpatient clinics, we surveyed entire clinical courses of che-
motherapy in patients with unresectable or recurrent gastric cancer.

Methods: From the medical records of 64 patients with unresectable or recurrent gastric
cancer with no prior chemotherapy, we obtained data on overall survival, non-hospitalized
survival, the number of and reasons for attendance at the outpatient clinic and hospitalization,
and medical conditions at discharge. _

~ Results: The median follow-up time was 520 days, the median survival time was 353 days,
and the median non-hospitalized survival time was 282 days. Patients attended the outpatient
clinic 1917 times in total; 145 (8%) of these were unplanned visits for accidental disease,
disease progression, or toxicity. Patients were hospitalized 291 times in total: 110 (38%)
of hospitalizations were .unplanned or emergencies because of disease progression or
toxicity. Patients were discharged 290 times in total; in 56 of these discharges (19%) unre-
solved medical problems remained, such as toxicity, total parenteral nutrition, or symptoms
related to cancer. Three patients (5%) died from treatment-related leucopenia and thrombocy-
topenia.

Conclusions: Patients with unresectable and recurrent gastric cancer were treated at outpa-
tient clinics for periods up to 80% longer than the entire clinical course of chemotherapy.
However, there were some unplanned or emergency hospitalizations and some patients still
experienced medical problems at discharge. The rofe of the outpatient clinic is very important
to chemotherapy for patients with unresectable or recurrent gastric cancer.

Key words: gastric cancer — chemotherapy — outpatient clinic

INTRODUCTION

Gastric cancer is one of the leading causes of death in Japan
and throughout the world. Recent progress in diagnostic pro-
cedures and surgical treatment has improved the curability of
gastric cancer in the resectable stages. However, the progno-
sis of unresectable or recurrent gastric cancer still remains
poor. Randomized trials have demonstrated that fluorouracil
(5-FU)-based chemotherapy can improve survival and
quality of life (QOL) in patients with unresectable or recur-
rent gastric cancer compared with best supportive care (1).

For reprints and all correspondence: Kentaro Yamazaki, Division of
Gastrointestinal Oncology and Endoscopy, Shizuoka Cancer Center, 1007
Shimonagakubo, Nagaizumi-cho, Sunto-gun, Shizuoka 411-8777, Japan.
E-mail: k.yamazaki@scchr.jp

Although several phase III trials have been conducted for
patients with advanced gastric cancer in recent decades, no
standard treatment has been established.

However, various novel anti-tumor agents have been
developed recently, including irinotecan (CPT-11), oral pyri-
midines, taxanes and molecular target agents. Many phase I
and II trials have reported on the activities of these new
agents, which are used either as single agents or as combi-
nation therapy. For the patient, hospitalization deteriorates
daily activity, and non-hospitalized survival can thus rep-
resent one substantial improvement to QOL. Many of these
new drugs, especially oral anti-tumor drugs, can be used in
an outpatient setting and may therefore contribute to
prolonging the non-hospitalized survival of patients with
gastric cancer treated with chemotherapy. While in Japan
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most patients for chemotherapy have received in-hospital
treatment, many hospitals have recently been establishing
chemotherapy centers, where efforts are made to treat
patients on an outpatient basis. The Japan Clinical Oncology
Group (JCOG) has adopted non-hospitalized survival time as
a secondary endpoint in JCOG9912 (Randomized phase III
study of 5-FU continuous infusion versus CPT-11 plus cis-
platin versus S-1 in advanced gastric cancer).

In gastric cancer, conditions of patients may deteriorate
suddenly as a result of various complications such as perito-
neal dissemination, which is usually undetectable by radio-
logical imaging and sometimes causes bowel obstruction,
hydronephrosis and obstructive jaundice. It is suggested that
management of gastric cancer by chemotherapy at outpatient
clinics may be more difficult than other non-digestive
malignancies.

Few reports have documented the clinical course from the
initiation of treatment to death in patients with gastric cancer
treated with chemotherapy, and actual problems in outpatient
clinics have scarcely been reported in detail. For example, it
is not even known how long the non-hospitalized survival is
and what kind of problems are encountered at outpatient
clinics during chemotherapy and therefore we are left to con-
clude that the provision of chemotherapy over a full clinical
course for cancer patients is still in its infancy in Japan.
In this retrospective study, we surveyed the entire clinical
course of patients with unresectable and recurrent gastric
cancer treated with chemotherapy to investigate the actual
conditions of outpatient clinics during cancer treatment,
in order to improve the system in the near future.

PATIENTS AND METHODS
PATIENT SELECTION

From 199 patients with unresectable and recurrent gastric
cancer receiving chemotherapy at the Shizuoka Cancer
Center between September 2002 and March 2004, we
selected patients who fulfilled the following eligibility cri-
teria listed in JCOG9912: (i) histologically proven unresect-
able or recurrent adenocarcinoma of the stomach, except for
patients whose unresectable cancer was limited to class V by
cytological examination of the abdominal cavity or with no
visible tumor; (ii) no prior chemotherapy; (iii) adequate oral
intake without nutritional support; (iv) no severe peritoneal
dissemination associated with massive ascites or remarkable
findings detected by barium enema; (v) age between 20 and
75 years; (vi) Eastern Cooperative Oncology Group (ECOG)
performance status (PS) of 2 or better; (vii) no massive
pleural effusion; (viii) no other active malignancies; (ix) ade-
quate bone marrow (white blood count 3000—12 000/ pl,
platelets >100 000/pl), renal (creatinine: <1.5 mg/dl), and
hepatic functions (aspartate aminotransferase <99 1U/],
alanine aminotransferase <99 IU/], bilirubin <2.0 mg/dl);
(x) no other serious medical complications; (xi) no
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symptomatic brain metastasis; and (xii) written informed
consent for chemotherapy.

TREATMENT SCHEDULE

All chemotherapy regimens were approved in clinical prac-
tice to treat patients with gastric cancer by the Clinical
Practice Review Committee of the Shizuoka Cancer Center.
All patients provided informed consent before chemotherapy
was initiated and the chemotherapy continued until tumor
progression, unacceptable toxicity, or patient’s refusal to
continue. For each patient, the chemotherapy regimen was
selected according to the patient and physician’s choice for
the first-line treatment. Treatment was generally performed
by the following schedule: (i) S-1 alone: S-1 (40 mg/m? per
day, orally twice daily) on days 1-28 every 6 weeks (2,3);
(ii) S-1 and cisplatin (CDDP): S-1 (40 mg/m* per day,
orally twice daily) on days 1—-21 and CDDP (70 mg/m?,
intravenously) on day 8 every 5 weeks (4); (iii) sequential
methotrexate (MTX) and S5-fluorouracil (5-FU): weekly
administration of MTX (100 mg/mz, bolus) followed by
5-FU (600 mg/mz, bolus) at 3-h intervals, calcium leucov-
orin (10 mg/m?, orally or intravenously) administered six
times every 6 h starting 24 h after MTX (5), (iv) CPT-11
and CDDP: CPT-11 (70 mg/m?, intravenously) on days 1
and 15, and CDDP (80 mg/m", intravenously) on day 1
every 4 weeks (6); (v) 5-FU continuous infusion (5-FU c.i.):
5-FU (800 mg/m”, continuous infusion) on days 1-5 every
4 weeks (7); (vi) weekly paclitaxel (w-PTX): weekly admin-
istration of PTX (80 mg/mz, intravenously) for 3 weeks
every 4 weeks (8); (vii) CPT-11 and mitomycin C (MMC):
CPT-11 (150 mg/m?, intravenously) and MMC (5 mg/m’,
bolus) every 2 weeks (9); (viii) 5-FU and isovorin (I-LV):
weekly administration of 5-FU (600 mg/m?, bolus) and I-LV
(250 mg/m?, 2-h infusion) for 6 weeks every 8 weeks
(10); (ix) 5-FU and CDDP: 5-EU (800 mg/m?, continuous
infusion) on days 1—5 and CDDP (80 mg/m?, intravenously)
on day 1 every 4 weeks (7); (x) CDDP injected intraperito-
neally (11); (xi) CPT-11 alone: CPT-11 (150 mg/mz, intra-
venously) every 2 weeks (12,13); (xii) CDDP and etoposide
(VP-16): CDDP (80 mg/mz, intravenously) on day 1 and
VP-16 (100 mg/mz, intravenously) on day 1 every 3 weeks
(14); (xiii) hepatic arterial infusion (HAI): 5-fluorouracil
(333 mg/m?) each week, epirubicin (30 mg/mz) once every
4 weeks and mitomycin-C (2.7 mg/m?) once every 2 weeks
administered by HAI (15); (xiv) MMC alone: weekly admin-
istration of MMC (5 mg/m?, bolus). Dose and schedule were
modified according to each patient’s medical condition and
any toxicities observed in the previous courses.

EVALUATION AND STATISTICAL ANALYSIS

The overall survival time was calculated from the date of the
first administration of chemotherapy of the first-line treat-
ment to the date of death by any causes, or to the last date of
confirmed survival. The non-hospitalized survival time was
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‘estimated by subtracting the period of hospitalization by any
causes from the overall survival time. We checked the
number of and reasons for attendance at outpatient clinics and
recorded all treatments, including supportive care, performed
at each attendance. We also assessed the number of times
patients were hospitalized, the reasons for hospitalization and
medical conditions at discharge. We accumulated early death
observed within 30 days after the last administration of che-
motherapy to investigate the cause of death. Survival analysis
was performed using the methods of Kaplan and Meier, by
adopting all deaths from any cause as events.

RESULTS
PATIENT CHARACTERISTICS

One hundred and ninety-nine patients received chemotherapy
during the study period, of whom 135 patients were excluded
from analysis and 64 patients fulfilled the eligibility criteria
and were entered into the study. The reasons for exclusion
were prior chemotherapy (70 patients), no visible tumor (13
patients), older than 76 years (13 patients), severe peritoneal
dissemination (10 patients), inadequate oral intake (nine
patients), other active malignancy (eight patients), serious
medical complication (seven patients), PS 3 or 4 (four
patients), and symptomatic brain metastasis (one patient).
_ Table 1 shows the characteristics of the patients. The median
age was 64 years (range 32—75 years); 30 patients were PS
0, 27 patients were PS 1, and seven patients were PS 2. One
patient had no metastatic sites, 34 patients had one meta-
static site, 22 patients had two metastatic sites, eight patients
had three or more metastatic sites.

TREATMENT

Table 2 lists the chemotherapy regimens received over the
entire clinical courses of the patients. The median number of
regimens was two (range, 1—6), 72% of patients received
second-line chemotherapy, and 39% of patients had three or
more chemotherapy regimens. In 31 patients (48%), the first-
line chemotherapy was started at the outpatient clinic. Oral
administration of S-1 was the most frequently used in

Table 1. Patient characteristics

Age (years)

Median 64

Range (32-75)
Gender

Male 46

Female 18
PS 0/1/2 30/27/7
Number of metastatic sites 0/1/2/3/4 1/34/21/6/2

PS, performance status.

first-line chemotherapy (35 patients, 55%), and 21 (33%)
patients who were given CDDP-containing regimens or con-
tinuous infusion of 5-FU required hospitalization. The most
frequently used forms of second-line chemotherapy were
w-PTX (26 patients, 57%) and a combination of CPT-11 and
CDDP (i1 patients, 24%).

ATTENDANCE AT THE QUTPATIENT CLINIC

Table 3 lists the number of and reasons for attendance at the
outpatient clinic. The median number of visits to outpatient
clinics was 29 visits per patient (range, 0—84). The total
number of visits was 1917, of which 145 (8%) were
unplanned, which were caused by accidental disease (50
visits), disease progression (46 visits), toxicity (45 visits), or
for prescription (four visits). Supportive care was performed
in outpatient clinics at 142 visits (7%) such as hydration (88
visits), transfusion (28 visits), abdominal paracentesis
(eight visits), insertion of a central venous line (seven visits),
and administration of granulocyte colony-stimulating factor
(two visits). -

SURVIVAL AND HOSPITALIZATION

Although some patients were referred to other hospitals, we
obtained the information concerning the reason and period

Table 2. Treatment

1st line 2nd line 3rd line >4th line

n=64 n=46 n=25 n=10*
S-1 35 5 - 3
S-1/CDDP 10 1 - -
MTX/5-FU 7 - - 3
CPTI1 + CDDP 6 11 2 -
5-FUci 5 - — —
Weekly PTX 1 26 12 2
CPTI1 + MMC - 3 4 -
5-FU/EFLV — - 2 3
5-FU + CDDP - - - 1
CDDPip - - 2 -
CPT-11 - 1 2 -
CDDP + VP-16 - - - 1
Hepatic arterial infusion - - t 2
MMC - - - 1
*Repetition (+).

S-1, tegafur-gimeracil-oteracil-potassium; CDDP, cisplatin; MTX,
methotrexate; 5-FU, 5-fluorouracil; CPT11, irinotecan; ci, continuous
infusion; PTX, paclitaxel; MMC, mitomycin; I-LV, I-leucovorin; ip, intra
peritoneum; VP-16, etoposide.
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Table 3. Attendance to outpatient clinic and providing supportive care

Number Median (Range)

Total 1917 29 (0-84)

Planned 1772 25 0-79)

Emergent 145 2 (0-10)
Accidental disease 50
Disease progression 46
Side effect 45
Prescription 4
Supportive treatment 142
Hydration 83
Transfusion 28
Abdominal paracentesis 8
Insertion of CV line 7
Exchange of drainage 5
G-CSF .2
Wound care 2
Enema 1
Withdrawing of urine 1

CV, central venous; G-CSF, granulocyte colony-stimulating factor.

of hospitalization, and the date and cause of death by
making inquiries directly to these hospitals.

The median follow-up was 520 days (range, 309—871
days), and the median overall survival time was 353 days.
The 1-year survival rate was 49%, while the 2-year survival
rate was 26% (Fig. 1). The median non-hospitalized survival
time was 282 days (range, 0—786 days) and the median total
period of hospitalization for each patient was 59 days (range,
0—138 days) (Fig. 2). The median number of hospitalizations
was four (range, 0—15) per patient and the median period of
each hospitalization was six days (range, 1—-96 days). The
total number of hospitalizations was 291, of which 110
(38%) were unplanned and reasons for unplanned hospitaliz-
ation were related to disease progression (85 hospitaliz-
ations), toxicity (14 hospitalizations), accidental disease
(nine hospitalizations), or examination (two hospitalizations)
(Table 4).

MEDbicAL CONDITION AT DISCHARGE

Patients were discharged 290 times (Table 5), 56 (19%) of
which were associated with an unresolved medical problem
needing intensive care or follow-up to be managed at the
outpatient clinic. These included toxicity (14 discharges),
total parenteral nutrition (14 discharges), symptoms of
cancer (17 discharges), percutaneous endoscopic gastrostomy
(seven discharges), and other problems (four discharges).
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Figure 1. Overall survival.

TREATMENT-RELATED DEATH

Fifteen patients (23%) died within 30 days after the last
administration of chemotherapy. Of these 15 patients, three
died of treatment-related death (TRD), and the other 12 early
deaths within 30 days after last administration of chemother-
apy occurred after confirming tumor progression. Two of
three TRDs were treated at the outpatient clinic. One patient
with PS 2 and massive ascites caused by peritoneal dissemi-
nation received w-PTX regimen as the second line setting.
Vomiting appeared on day four after the sixth administration
of chemotherapy and he entered the hospital for septic shock
on the same day. Despite intensive supportive care he died
on day five. Another patient with PS 1 and chronic renal
failure received w-PTX regime as the third line setting.
Although the only complication he had was grade 1
(NCI-CTC ver.2) nausea till day four, he entered hospital for
grade 4 leucopenia on day five after the eighth adminis-
tration of chemotherapy agent. While he recovered from leu-
copenia on day 11, grade 3 thrombocytopenia persisted.
Bleeding from primary tumor occurred after confirming
disease progression and he died of hypovolemic shock on
day 26. The last patient died of pneumocystis carini
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Figure 2. Non-hospitalized survival.
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Table 4. Number and period of hospitalization

Number Median (Range) Median (Range)

number period
(days)

Total 291 4 0-15) 6 (1-96)
Planned 181 — 5 (1-65)
Emergent 110 - 16 (1-96)

Disease progression 85 - 21 (2-96)
Toxicity 14 - (1-22)
Accidental disease 9 - (2-22)
Examination 2 - 4 3-5)
Table 5. Medical condition at discharge
Number

Total 290
No problem 193
Death 41
Problems unresolved 56

Toxicity 14
TPN ' 14
Symptoms of cancer 17
PEG 7
Mental . 3
PTBD 2
HOT 1
Stent in bile duct . 1

Unresolved accidental disease 1

TPN, total parenteral nutrition; PEG, percutaneous endoscopic gastronomy;
PTBD, percutaneous transhepatic bile duct drainage; HOT, home oxygen
therapy.

pneumonia caused by grade 4 leucopenia after 1st adminis-
tration of CDDP and VP-16 initiated during hospitalization.

DISCUSSION

In the recent randomized studies investigating the effects of
single agent 5-FU therapy or the combination therapy of
5-FU plus CDDP, docetaxel and 5-FU plus CDDP, 5-FU and
doxorubicin plus MMC or etoposide and leucovorin
plus 5FU, it was reported that the median survival time was
7—9 months, the l-year survival rate was 28—40% and
2-year survival rate was 7—18% (7,16—19).

For the single agent therapy of S-1, a novel oral derivative
of 5-FU, the median survival time of 207 days, and 1- and
2-year survival rates of 36 and 14%, respectively, were
reported in a Japanese phase II study (2,3). Furthermore a
Japanese phase I/II study of S-1 combined with CDDP
reported a median survival time of 383 days, and 1- and

2-year survival rates of 52 and 10%, respectively (4).
However, a Japanese phase II study on CPT-11 combined
with CDDP showed a median survival time of 322 days (6).
In our study, the median survival time was 353 days, and
1- and 2-year survival rates were 49 and 26%, respectively.
Although our survival data were obtained by retrospective
analysis, our clinical outcomes seem to be equal or exceed
those reported in previous studies.

In our study, the median non-hospitalized survival time
was 282 days and median overall survival time was
352 days. We found no reports referring to non-hospitalized
survival of patients with gastric cancer and it is difficult to
compare our results with those of other researchers. In our
hospital, we use various supportive systems to help patients
remain at home and to care for patients from the initiation of
chemotherapy to the terminal stage.

The incidence of TRD is 1—-5% in some phase III studies
(7,16). Three TRDs. caused by leucopenia and thrombocyto-
penia occurred in our study (5%). Of two patients who were
treated at the outpatient clinic, one patient entered hospital
quickly after symptoms appeared. Another patient recovered
from the leucopenia immediately after hospitalization so we
do not consider that chemotherapy at the outpatient clinic
caused delay of supportive care and that TRD might have
been avoided if the patients had been treated in hospital. The
number of early deaths within 30 days after the last adminis-
tration of chemotherapy in our series seems high. The
median number of chemotherapy regimens was two, and
many patients received three or more chemotherapy regi-
mens. Some of them were initiated despite poor medical
conditions. We thus hypothesize that the risk of TRD
increases according to the number of regimens received.
Moreover, the indications for chemotherapy, especially in

. the subsequent treatment lines, should be decided more

carefully to promote the safety of chemotherapy.

Most patients undergoing chemotherapy visit the hospital
usually once every week or two. The median number of
visits to the outpatient clinic was 29 and the median survival
time was about 1 year. However, because of toxicity or
disease progression, the patients’ medical conditions some-
times changed between planned visits. We found that 8% of
the total number of visits to the outpatient clinic were
unplanned and that 7% of all visits required supportive care.
We made an effort to prolong non-hospitalized survival by
providing home nutrition and other supporting systems. This
situation might make the incidence of unplanned attendance
at the outpatient clinic look high, but we believe these are
important in providing chemotherapy for patients with
gastric cancer.

The incidence of unplanned or emergency hospitalization
was 38% of the total number of hospitalizations. The main
reason for hospitalization was worsening of patient’s
medical conditions caused by disease progression. Gastric
cancer sometimes causes impaired oral intake, ileus, ascites,
hydronephrosis and other severe complications. These
serious complications can not be managed at an outpatient
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clinic, and therefore the median duration of emergency hos-
pitalization (16 days) was longer than that of planned hospi-
talization (five days). These data suggest the importance of
establishing a system by which patients are accepted quickly
for unplanned or emergency hospitalization in order to
ensure safety of chemotherapy.

As mentioned above, we made an effort to prolong non-
hospitalized survival by providing various support
systems and 19% of the total number of discharges had
associated problems such as toxicity, total parenteral

. nutrition at home, symptoms of cancer and percutaneous
endoscopic gastrostomy. Although we helped patients adapt
to these problems before discharge, our data suggest that
these problems could also be managed or resolved at an out-
patient clinic.

In conclusion, chemotherapy for patients with unresect-
able recurrent gastric cancer can be performed safely with
support in hospitals. Japanese hospitals should not only
establish outpatient chemotherapy centers but also a system
to quickly provide emergency care during chemotherapy. We
expect that the support system for providing chemotherapy
safely will become more popular in Japan, and contribute to
patients’ QOL in the near future.
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found in H. pylori gastritis.!”'! With immunohisto-
chemistry results with CD79a and CD138, we hypo-
thesize that some of these crystal-laden ‘histiocytes’ are
plasma cells that have failed to secrete immunoglob-
ulin. Overproduction of immunoglobulins has been
known to be a possible mechanism of crystal formation
in CSH and has been described in plasma cell granul-
oma or post-transplantation plasmacytosis.! Although
an additional or associated mechanism is uncertain at
present, overproduction of immunoglobulin caused by
H. pylori infection is a plausible aetiology. To the best of
our knowledge, the present case is the second docu-
mented case of gastric CSH and the first case of
localized CSH associated with polyclonal plasma cell
proliferation probably caused by H. pylori infection.
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API2-MALT1 chimeric transcript-positive
gastroduodenal MALT lymphoma with
subsequent development of adenocarcinoma
as a collision tumour over a clinical course
of 7 years

DOI: 10.1111/5.1365-2559.2007.02718.x

Sir: Both gastric low-grade B-cell lymphoma of
mucosa-associated lymphoid tissue type (MALT lym-

phoma)! and gastric adenocarcinoma have a strong

association with Helicobacter pylori infection in their
pathogenesis and development,”* but their collision in
the stomach is rare. Furthermore, synchronous API2-
MALT1+ MALT lymphoma and adenocarcinoma of the
stomach independent of H. pylori infection has not been
previously reported. t(11;18)(q21;q21) translocation
occurs specifically in MALT lymphoma and this trans-
location generates a functional API2-MALT1 fusion
product which activates nuclear factor NF-kB.* Most
cases of API2-MALT1+ gastric MALT lymphoma do not
respond to H. pylori eradication.>® We report a unique
case of API2-MALTI1+, H. pylori-negative, advanced
stage, gastroduodenal MALT lymphoma in which
two lesions of overt gastric adenocarcinoma devel-
oped 7 years after the initial diagnosis of MALT
lymphoma.

A 63-year-old Japanese woman presented with
weight loss of 14 kg over 6 months. Upper gastro-
intestinal endoscopy disclosed multiple erosions and
oedematous mucosa throughout the stomach and a
biopsy specimen revealed gastric MALT lymphoma
spreading from the stomach to the duodenal bulb and
second portion (Figure 1a,b). Although tissue culture

~and a 13C urea breath test for H. pylori infection were

negative, she received eradication therapy 2 years

© 2007 The Authors. Journal compilation @ 2007 Blackwell Publishing Ltd, Histopathology, 51, 114-137.
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Figure 1. Upper gastrointestinal endoscopy. a,b, Upper gastrointestinal endoscopy based on the initial diagnosis shows multiple erosions and
oedematous mucosa. c¢.d, Five years after eradication therapy, i.e. 7 years after initial diagnosis, upper gastrointestinal endoscopy reveals two
lesions, Borrmann 3 gastric carcinomas, on the posterior wall of the middle gastric body (no. 1) and on the greater curvature of the upper gastric
body (no. 2). Both are located within the area involving the mucosa-associated lymphoid tissue lymphoma.

after the initial diagnosis, resulting in no improvement
in MALT lymphoma, and was thereafter followed
without more therapy at her request. At this time, the
patient was also evaluated as being at clinical stage IV
with bone marrow involvement. API2-MALT1 chi-
meric transcripts were detected by reverse transcrip-
tase-polymerase chain reaction and nucleotide
sequencing’ in tissue samples obtained by biopsy
and resection of the gastric MALT lymphoma. Five
years after H. pylori eradication therapy, i.e. 7 years
after the initial diagnosis, upper gastrointestinal
endoscopy revealed two lesions of Borrmann 3 gastric
adenocarcinoma on the posterior wall of the middle

gastric body no. (1) and the greater curvature of the
upper gastric body (no. 2) (Figure 1c.d, respectively).
The lesions were located within the area involved by
the MALT lymphoma, thereby constituting contigu-
ous/collision tumours. Gastrectomy was performed,
but the patient eventually died of peritonitis carcino-
matosa 2 months after surgery. Seven years had
passed since the initial diagnosis of MALT lymphoma.
No changes had been seen in the size, stage or clinical
features of the MALT lymphoma over the 7-year
follow-up period.

The resected stomach was opened along the
lesser curvature. Figure 2 shows the macroscopic
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