Table 3. Efficacy of first-line chemotherapy

CR PR SD PD Total RR, % DCR, %
Cohort A 0 2 13 15 30 6.7 (0.8-22.1) 50 (31.3-68.7)
Cohort B 2 1 5 2 10 30 (6.7-65.3) 80 (44.4-97.5)
Cohort C 4 17 23 5 49 42.9 (28.8-57.8) 89.8 (77.8-96.6)
Figures in parentheses are 95% CI.
Table 4. Prognostic factors for OS
Univariate analysis Multivariate analysis
patients MST, days p hazard ratio 95% CI p
Gender
Male 59 466 0.4212 0.791
Female 30 303 1.082 0.606-1.930
Age, median 61 .
261 46 455 0.5071 0.91
<61 43 446 0.969 0.559-1.680
Histology
Intestinal 30 455 0.5388 0.948
Diffuse 59 446 0.981 0.556-1.733
Stage
)i 17 304 0.4825 1.115 0.444-2.800  0.744
it 50 455 1.274 0.667-2.432
v 22 479
Measurable lesion
Present 51 547 0.0243 0.004
Absent 38 285 2.181 1.279-3.720
Metastatic sites
1 80 455 0.0154 0.011
22 9 268 2.89 1.281-6.524
DFI
<1 year 43 351 0.365 1.349 0.786-2.315 0.277
21 year 46 521
Adjuvant chemotherapy
None 49 547 0.0061 0.008
S-1 30 287 2.635 1.346-4.747
Oral 5-FU 10 451 0.98 0.422-2.274

Discussion

Although adjuvant chemotherapy with S-1 has recent-
ly become the standard treatment for stage II-III gastric
cancer patients after curative gastrectomy in Japan based
on the result of the ACTS-GC trial [9], nearly 30% of pa-
tients still relapse, despite the adjuvant S-1 treatment.
Since the total number of patients with recurrence after
adjuvant $-1is increasing, it is of great concern to discern
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whether adjuvant S-1 affects the subsequent clinical
course of the patients after recurrence. We, therefore, ret-
rospectively evaluated the effect of adjuvant S-1 on sur-
vival following recurrence and the efficacy of first-line
chemotherapy given at the time of relapse in patients with
recurrent gastric cancer.

Asshown in figure 1, patients initially treated with ad-
juvant S-1 had shorter survival following the recurrence
than those receiving no adjuvant treatment (MST 287 vs.
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547 days, p = 0.0034). Similarly, adjuvant chemotherapy
was reported to have a negative impact on outcome after
recurrence in other types of cancer such as colon and
breast [20, 21]. As for the results of subset analysis of co-
hort A shown in figure 2, there may be some controver-
sies. MST of the patients who relapsed after completion
of 12 months of $-1 adjuvant chemotherapy was 464 days,
equivalent to that of 451 days in cohort B. Although the
duration of S-1 adjuvant chemotherapy showed no effect
on OS after recurrence, this lack of statistical difference
between the subgroups might be due to the small sample
size. However, at least, the patients who discontinued S-1
adjuvant chemotherapy within 12 months because of re-
currence were very unlikely to be salvaged by the addi-
tional chemotherapy given at the time of relapse. Al-
though there was an imbalance of initial stage of the pri-
mary tumor between cohorts A and C, as shown in
table 1, MSTs at stage II-II and IV in cohort A were 237
and 479 days, respectively, while they were 588 and 290
days in cohort C, respectively, with no significant differ-
ence between stage II-III and IV. Furthermore, on multi-
variate analysis in table 4, S-1 adjuvant chemotherapy but
not initial stage was confirmed as an independent prog-
nostic factor for OS after recurrence. Absence of a mea-
surable lesion and presence of multiple metastatic sites
also significantly correlated with inferior survival on
multivariate analysis. MSTs of patients whose metastatic
lesions involved the peritoneum (n = 36), bone/skin (n =
6), lymph nodes (n = 34) and liver (n = 19) were 285, 209,
609 and 426 days, respectively. Prior receipt of S-1 adju-
vant chemotherapy as well as absence of a measurable le-
sion and presence of multiple metastatic sites contributed
to the poor prognosis following tumor recurrence. These
prognostic factors identified in this study might become
useful factors of stratification for future clinical trial de-
sign in patients with recurrent gastric cancer.

With respect to the efficacy of first-line chemotherapy
given at the time of relapse, patients who had received S-1
adjuvant chemotherapy showed a significantly lower RR
than those receiving no adjuvant treatment: 6.7 versus
42.9% (p = 0.0007) as shown in table 3. Likewise, in pa-
tients with recurrent breast cancer, adjuvant chemother-
apy was demonstrated to be a significant factor in pre-
dicting a poor response to first-line chemotherapy after
recurrence [21]. As for the choice of first-line regimen giv-
en at the time of relapse, about two thirds of patients in
cohort A received non-S-1-based therapy after adjuvant
S-1. Although 1 retrospective study reported the invalid-
ity of S-1-based chemotherapy as first-line treatment for
recurrent disease after adjuvant S-1 in terms of a signifi-

Effect of S-1 Adjuvant Chemotherapy in
Recurrent Gastric Cancer

cantly lower RR, DCR as well as shorter progression-free
survival compared to non-S-1-based chemotherapy [22],
it still remains a problem to be clarified prospectively
whether patients failing S-1 adjuvant chemotherapy
should subsequently be treated with non-S-1-based regi-
mens. In fact, in cohort A, patients treated with non-S-1-
based chemotherapy showed an MST of 287 days with RR
of 9.5% and DCR of 52.4%, while those with S-1-based
regimens demonstrated an MST of 268 days with RR of
0% and DCR of 33.3%, with no significant difference
among them. These findings suggest that patients who
recurred following S-1 adjuvant chemotherapy must have
extremely aggressive tumors refractory to any kind of
further chemotherapy.

The poor outcome following relapse in patients who
had received adjuvant S-1 might be speculatively inter-
preted as follows. While noncurative adjuvant chemo-
therapy might eradicate sensitive tumor cells, adjuvant
S-1 could screen and select biologically more aggressive
cellular clones with intrinsic resistance to cytotoxic
agents that progress more quickly once recurrence is
identified, or could induce acquired cellular resistance to
further chemotherapy, like anthracyclines which induce
the development of multidrug resistance [23]. In either
case, the tumor mass would be constituted mainly of re-
sistant cells at the time of relapse or, as a consequence, a
poor response to first-line chemotherapy and a shorter
OS would be expected following recurrence. In a recent
report [24], adjuvant S-1, compared to surgery alone, was
shown to deteriorate recurrence-free survival as well as
OS after curative gastrectomy when confined to patients
with high intratumoral mRNA expression of thymidy-
late synthase (TS). Although high TS expression is well
correlated with resistance to 5-FU [25] derived from S-1,
these findings suggest that biologically more aggressive
cancer cells could be induced by the S-1 administration
in a tumor with high TS expression.

Irrespective of types of regimens, adjuvant chemo-
therapy was reported to be significantly associated with
a low probability of response to first-line chemotherapy
and shorter survival following recurrence in patients
with recurrent breast cancer [21]. However, in the present
study, adjuvant treatment with 5-FU agents other than
S-1 showed modest effects on OS and RR compared to
adjuvant S-1, though adjuvant S-1 adversely affected OS
and RR in recurrent gastric cancer patients, as shown in
figure 1 and table 3. It is not clear whether this difference
in adverse effect between S-1 and other 5-FU agents de-
pends on the ability in inducing chemoresistant cells of
the respective agent.
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DFI was not significantly prognostic of survival fol-
lowing recurrence on either univariate or multivariate
analysisin this study, as shown in table 4. There have been
some controversies about the effect of DFI on OS after
recurrence. Patients recurred with longer DFI had supe-
rior survival to those with shorter DFI in recurrent colon
cancer [20]. On the contrary, the MST of metastatic pa-
tients pretreated with adjuvant chemotherapy was inde-
pendent of DFI in recurrent breast cancer [21]. In this
study, the numbers of patients with a DFI less than 1 year,
from 1 to 2 years, from 2 to 3 years and more than 3 years
were 43, 29, 9 and 8, respectively. It remains possible for
DFI to become a prognostic factor if the number of pa-
tients with a long DFI increases.

Of note, the MST of 287 days following recurrence in
patients initially treated with adjuvant S-1 after curative
gastrectomy was similar to that of 7 months yielded by
the subsequent chemotherapy to S-1 in advanced/recur-
rent gastric cancer [12, 14]. No matter who received the
first-line chemotherapy of S-1 as an adjuvant one or not,
the OS after the usage of S-1 might be the same in patients
who had recurrent tumor left after S-1 administration.
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Abstract

This report presents a case of highly advanced gastric
cancer that achieved a histologically complete response
(CR) to preoperative chemoradiotherapy with S-1 plus
low-dose Cisplatin. A 60-year-old male patient underwent
FDG positron emission tomography (PET) during a rou-
tine heaith examination. The patient was found to have
swollen paraaortic lymph nodes. Shortly thereafter,
he was diagnosed with gastric carcinoma with a type
2 tumor in the antrum with paraaortic lymph node
metastases based on FDG-PET, endoscopic examina-
tion and abdominal computed tomography. After the
completion of chemoradiation therapy (CRT), the tumor
and the paraaortic lymph node metastases disappeared.
The patient underwent surgery 5 wk after the completion
of CRT, including a subtotal gastrectomy with Roux-
en-Y reconstruction, D3 lymph node dissection and a

;a-’-:ﬁ-.' WJGO | www.wjgnet.com

left adrenalectomy. No cancer cells were detected in the
resected specimen either in the primary lesion or lymph
nodes, thus confirming a pathologically CR to CRT (CR
grade 3). The patient has been stable and well without
any evidence of recurrence for 48 mo after surgery. Such
a preoperative CRT regimen might therefore be very
effective for treatment of some advanced gastric cancers.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Surgical therapy and endoscopic resection is the primary
treatment for gastric carcinoma. However, for patients
with stage IV advanced gastric cancer the prognosis is
unfavorable even if macroscopically curative resection is
performed.

Several new perioperative adjunctive approaches (ne-
oadjuvant and/or adiuvanj? for highly advanced gastric
cancer have been explored”™. Although a high incidence of
partial response by chemotherapy with S-1 plus Cisplatin
has been reported, a pathologically complete response
(CR) is seldom observed with this combination. Therefore,
chemoradiation therapy (CRT) has attracted considerable
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attention as a breakthrough for treating cases of highly
advanced gastric cancer.

This report presents the case of a patient initially dia-
gnosed with an unresectable advanced gastric cancer who
was successfully treated by preoperative chemoradiotherapy
with S-1 plus low-dose Cisplatin. The patient achieved a
histologically CR that continued to a long-term survival of
more than four years without any recurrence.

CASE REPORT -

A 60- year-old male pauem was found to have swollen
parazortic lymph nodes by FDG positron emission to-
mography (PET) (Figure 1) during a routine health exami-
nation. The patient had no complaints and no palpable
mass was found by an abdominal physical examination.
The serum carcinoembryonic antigen and carbohydrate
antigen (CA) 19-9 levels were negative, 2.0 mg/mL and 9
U/mL respectively. The serum sIL-2R level was 669 U/mL
which was slightly increased over normal levels. The blood
chemistry findings were all normal and the hemoglobin
level was 15.9 g/dL. The chest X-ray was also normal.
Gastrointestinal fiberscopy showed a type 2 gastric cardi-
noma in the antrum (Figure 2A). An endoscopic biopsy
revealed an intestinal type adenocarcinoma (moderat-
ely differentiated tubular adenocarcinoma; Flgu.re 2B)

Figure 1 F-18 2-fluoro-2-deoxy-D-glucose (FDG) positron emission tom-
ography (PET) computed tomography CT findings. A' FDG-PET CT showing
lymph nodes metastases in the paraaortic region (arrows); B: After chemoradiation
therapy (CRT), FDG-PET CT demonstrated a marked reduction of the lymph
nodes.

antrum (Figure 2C). Grade 3 leukocytopenia and grade 2
thrombocytopenia were the only adverse effects observed
after CRT.

Five weeks after the completion of CRT, the patient
underwent surgery, including a subtotal gastrectomy with
Roux-en-Y reconstruction, D3 lymph node dissection and a
left ad.:enzlnctomy (Fxguze 4A md B). No cancer cells were

Previously, the panem had undergone a gastrc
endoscopic examination almost every year. Unfortumtdy,
he did not have an endoscopic examination in the year prior
to the FDG-PET since there had been no symptoms such
as stomach pain.

Abdominal computed tomography (CT) also revealed
Iymph node metastases in the paraaortic region (Figure 3A
and B). Therefore, this case was diagnosed to have stage IV
advanced gastric carcinoma using the Japanese classification
of gastric carcinoma (cT2, cN3, cHO, cP0, cM0). Stage
IV gastric cancer was also indicated by the UICC TNM
classification because of the parazortic lymph node meta-
stasis.

Preoperative CRT was administered since the tumor
was apparently too advanced to be curatively resected.
A 10 MV X-ray was used. The daily fractional dose of
radiation therapy was 1.8 or 2 Gy, administered 5 d a
week. The radiation treatment was delivered through the
anterior and orthogonal lateral portals with 45-degree
wedges. The radiation fields included the body and antrum
of the stomach, the perigastric lymph nodes and the
lower parasortic lymph nodes. Concurrent chemotherapy
was combined with radiation therapy of 40 Gy over 22
fractions for 5 wk. S-1 (1 M tegafur.0.4 M gimestat-1 M
otastat p ium) was admi d orally at a dose of
120 mg/d omrdays 1-14 and at a dose of 80 mg/d on days
21-34 and 17 doses of CDDP (7 mg/d) were infused for
1 h prior to radiation therapy. The dose of S-1in the latter
half was reduced to 80 mg/d due to adverse reactions
(grade 2 leukocytopenia and grade 2 fatigue). The tumor
and the paraaortic lymph node metastases completely
disappeared at the completion of CRT (Figure 3C and D)
thus leaving a tiny area of erosion on the mucosa of the

"

d d in the d in the primary lesion
(Fl.gutc4C)ormthclymphuod5 (Figure 4D), confirming
2 pathologically CR (CR grade 3).

"The patient had no surgical complications and was disc-
harged from the hospital 10 d after surgery. The patient
received no adjuvant chemotherapy and is presently alive
and well at 48 mo after surgery with no evidence of
recurrence.

DISCUSSION

Gastric cancer is one of the most frequent malignant tu-
mors in the world. A gastric cancer screening program
was introduced in the 1960s in Japan as a public health
service. Since that time, the proportion of early stage
gastric cancer has been increasing. However, highly advanc-
ed gastric cancer patients such as the current patient are
still frequently diagnosed. The patient described in this
case report was initially found to have swollen parasortic
lymph nodes by FDG-PET during a routine health exa-
mination. He subsequently underwent gastrointestinal
fiberscopy which revealed a type 2 tumor in the antrum.
Thereafter, an endoscopic biopsy revealed an intestinal type
adenocarcinoma. FDG-PET is usually not used to detect
or stage gastric cancer. Chen ¢f a/” reported that FDG-
PET demonstrated an increased uptake in 64 of 68 patients
(sensitivity 94%) and also improved the preoperative TNM
staging of adenocarcinoma. FDG-PET was therefore
found to be very useful in this case. In addition, it may also
be complementary to CT scans for the preoperative staging
of gastric cancer.

Because this case was diagnosed to have stage IV ga-
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Figure 2 fi

py (GIF) and
A: GIF befors CRT demonsirating advanced type 2 gastic cancer at the antrum;
B: Microscopic finding of the biopsy specimen obtained from the tumor, showing

biopsy findings.

intestinal type adenocarcinoma differentiated tubular adenocarcinoma,
Hematoxylin-Eosin 40X); C: GIF after CRT demonstrating the tiny erosion on the
mucosa of antrum.

stric cancer using the Japanese classification of gastric
carcinoma due to parazortic lymph node metastases, the
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prognosis was unfavorable even if an RO resection (com-
plete local-regional tumor removal with negative resection
margins) could be performed. A successful preoperative
therapeutic strategy consisting of ‘either chemotherapy
ot chemoradiotherapy may improve RO resection and
reduce recurrence, although the efﬁcacy of neoad]uvnnt
therapy for advanced gastric cancer is still controversial®”
Adjuvant therapy may also be useful. The MAGIC mal
demonstrated that pre and postoperative ECF regimens
(a combination of Epirubicin, CDDP and a continuous
infusion of 5-FU) decreased the tumor size and stage
and 51grnﬁcanﬂy improved the rates of progression-free
survival®.

S-1is an effective anticancer therapy. Even if given
alone, the response rate is approximately 40%-50%""",
Combination chemotherapy with S-1 and CDDP has
demonstrated a favorable antitumor activity™¥, There
are some case regons with a CR of gastric cancer by S-1
monor.herap? and chemothetapy with S-1 plus low-
dose CDDP™" Preopcmuve CRT using S-1 and low-dose
CDDP (4 mg/m” per day) was administered to the curreat
patient.

Ajani ez a/'® reported the overall survival of patients
who achieved a pathologically CR (pathCR) to be sign-
ificantly longer than that of patients who did not have a
pathCR. The frequency of pathCR by preoperative chem-
otherapy is much less than that by preoperative CRT which
was the reasoning for administering preoperative CRT
in the current case. A phase Il multi-institutional trial by
the Radiation Therapy Oncology Group (RTOG 99-04)
of pre-operative chemoradiation for localized gastric
adenocarcinoma demonstrated the pathologic CR and RO
resection rates to be 26% and 77% respectively"”,

Fortunately, preoperative CRT was very effective for
this patient and the paraaortic lymph node metastases
disappeared after the completion of CRT, confirmed
both by FDG-PET and CT scans. A complete pathologic
response of advanced gastric adenocarcinoma has been
achieved with several regimens™?. A curative resection
could not have been performed if the preoperative CRT
had not been effective in this case. Radiation was very
effective in this case. There are very few pathCR case
reports of highly advanced gastric cancer with neoadjuvant
CRT which describe a large radiation field including the
paraaortic area. Advances in conformal radiation and
chemotherapy-based treatment planning now allow for the
treatment of such a large radiation field and for it to be
combined with chemotherapy.

Neoadjuvant approaches are very attractive because
the pathologic response can be precisely assessed in the
treated tumor. Pre-operative CRT does have potential risks.
The RTOG 99-04 reported Grade 4 toxicity in 21% of
all patients. Although preoperative CRT has been used to
treat patients with potentially resectable localized gastric
adenocarcinomas in some countries, preoperative CRT is
usually applied for unresectable cases in Japan. Preoperative
CRT might be useful as a standard procedure for advanced
gastric cancer after the completion of the phase IIl trial

The radiation doses of 31 to 50 Gy have been applied

June 15, 2010 | Volume 2 | Issue 6 |
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Figure 3 Abdominal CT scan findings. A: CT scan showing lymph node
metastasis in the_lymph nodes around the ceiac artery (amow); B: Abdominal CT
showing lymph node metastasis in the paraaortic region (amow); C, D: After CRT,
sbdominal CT demonsirated a remarkable reduction of fymph node size.

for preoperative treatment!”. The radiation dose was 40
Gy in the present case and it yielded a pathologic CR.
Although the role of chemotherapy as an adjuvant
treatment remains controversial, several randomized trials
have shown the advantages of adjuvaat chemotherapy. No

[, 4

findings. A B:
gl ch. An lesion was identified on
the lesser curvature of the antrum. No tumor cells were observed in either the primary
Jesion (C, HE stain, 40x) or the dissected lymph nodes (D, HE stain, 40), thus
confirming a grade 3 effect (pathological complete response, PCR) for the treatment
regimen.

Figure 4 Resected sp and
Prp.

adjuvant chemotherapy was administered in the current
case because no cancer cells were detected in any of the

resected specimens.
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This report presented the case of a successfully treated

patient who had highly advanced gastric carcinoma with
paraaortic lymph node metastases.
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Abstract

Aims: Clinically serosa-positive (T3—4) gastric cancer has a poor prognosis. This phase II trial explored the feasibility and safety of pre-
operative chemotherapy followed by D2 or D3 gastrectomy in this type of gastric cancer.

Methods: Patients with T3—4 gastric cancer received one course of S-1 (80 mglm2 daily for 3 weeks) and cisplatin (60 mg/m? on day 8)
chemotherapy and then underwent D2 or D3 gastrectomy with curative intent. Primary endpoint was toxicities.

Results: Of 50 patients enrolled, 49 were eligible and received the treatment protocol. Chemotherapy-related toxicities were mild; grade 3
neutropenia in 2 patients, anorexia in 3, and nausea in 2, and no grade 4 toxicities. Clinical response was achieved in 13 of 34 evaluable
patients. Of the 49 patients, 39 underwent D2 or D3 dissection. There was no surgical mortality. Operative morbidity occurred in 5 of 49
patients, including pancreatic fistula in 1 and abdominal abscess in 2.

Conclusion: This multi-modality treatment seems to be feasible and safe for T3—4 gastric cancer.

© 2010 Published by Elsevier Ltd.

Keywords: Gastric cancer; Chemotherapy: Surgery: Phase I

Introduction

Gastric cancer remains the second leading cause of can-
cer death in the world and is the most frequent malignancy
in Japan, South America, and Eastern Europe.' Complete

Abbreviations: CF, 5-FU plus cisplatin; ECF, triplet chemotherapy of
CF plus epirubicin; DCF. CF plus docetaxel; JACCRO, Japan Clinical Can-
cer Research Organization; WBC, white blood cell count; PLT, platelet
count; GOT, glutamic ox i i GPT, gl ic pyruvic

i ALP, alkaline ph RECIST, evaluation
criteria in solid tumors; JCOG, Japan Clinical Oncology Group.
* Corresponding author. Tel.: +81 45 391 5761; fax: +81 45 361 4692.

E-mail address: yoshikawat@kcch.jp (T. Yoshikawa).

0748-7983/$ - see front matter © 2010 Published by Elsevier Ltd.
doi:10.1016/j.¢js0.2010.04.01 1

resection is essential for cure,? and because more than
half of T3 and T4 tumors have metastasized to lymph nodes
along the major branch arteries or in the para-aortic area,
complete resection has involved D2 or D3 dissection in
Japan.>* However, despite resection of these tumors with
curative intent, prognosis has been limited.®> To improve
the survival of these patients, new treatment strategies
must be developed.

Most clinical trials of postoperative adjuvant chemother-
apy have failed to prove a survival benefit. However, a large
phase III trial recently demonstrated that adjuvant chemo-
therapy with S-1 (1 M tegafur—0.4 M gimestat—1 M ostat
potassium) significantly improved survival after D2 curative

— 48 —
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gastrectomy in Japanese patients with T2N+ or T3 disease.”
Based on this, D2 surgery and postoperative S-1 chemother-
apy has been established as a standard treatment in Japan.
Nonetheless, even with adjuvant S-1 chemotherapy, the prog-
nosis for T3 tumors was not satisfactory.

Preoperative chemotherapy followed by extended sur-
gery has some theoretical benefits when compared with
postoperative chemotherapy.® If bulky tumors are reduced
in size by chemotherapy, complete tumor removal could
theoretically be easily achieved by extended surgery. If dis-
tant micrometastases are eliminated by chemotherapy,
complete resection by extended surgery may improve sur-
vival and result in cure in some cases. However, preopera-
tive chemotherapy followed by extended surgery has not
been confirmed in phase III trial.

A high response rate and relatively low toxicity are re-
quired for preoperative chemotherapy, because target tu-
mors are resectable or marginally resectable and the
patients must receive potentially curative surgery after
chemotherapy. Combined chemotherapy with S-1 plus cis-
platin is an attractive regimen for preoperative chemother-
apy for gastric cancer. A previous phase II trial of this
regimen in metastatic gastric cancer reported a high re-
sponse rate of 76% and acceptable toxicities.” Recently,
a Japanese phase III trial of chemotherapeutic regimens
for metastatic gastric cancer (SPIRITS trial) demonstrated
that S-1 plus cisplatin led to significantly longer median
overall survival than S-1 alone (13 months vs. 11
months).'® Moreover, in the recent international phase III
trial (FLAGS), S-1 plus cisplatin had lower toxicity but
achieved equally overall survival compared with 5-FU
plus cisplatin (CF) (Ajani JA, et al. presented at the 2009
Gastrointestinal Cancers Symposium). Triplet chemother-
apy of CF plus epirubicin (ECF) or CF plus docetaxel
(DCF) is effective but more toxic than CE."!

However, the influence of preoperative chemotherapy on
D2 or D3 surgery has not been fully evaluated, although D2
and D3 gastrectomy are safe procedures in Japan.'? Unlike
DO or D1 surgery, D2 or D3 gastrectomy involves nodal dis-
section along the pancreas, which can cause pancreatic fistula
or abdominal abscess. These complications can be lethal and
might be increased by preoperative chemotherapy. The effect
of preoperative chemotherapy on surgical mortality or mor-
bidity with these procedures has not been fully clarified. Re-
cently, preoperative chemotherapy of CPT-11 plus cisplatin
followed by D3 dissection was tested in phase II trial to eval-
uate the efficacy and toxicity in Japan.'> However, this trial
has been terminated due to high treatment-related death dur-
ing the accrual. A safe and effective regimen before extended
surgery has yet to be reported.

The Japan Clinical Cancer Research Organization
(JACCRO) therefore, conducted a multi-institutional phase
IT trial JACCRO GC-01) to evaluate the feasibility and
safety of preoperative chemotherapy with S-1 plus cisplatin
followed by curative D2 or D3 gastrectomy for clinically
serosa-positive (T3—4) gastric cancer.

Patients and methods
Eligibility criteria

Eligibility criteria were: (1) histologically proven gastric
adenocarcinoma; (2) stage clinically assessed as T3—4
NO—N3 which is classified according to 2nd English Edi
tion of Japanese Classification of Gastric Carcinoma,"
and MO; (3) age 20—75 years; (4) Eastern cooperative on-
cology group (ECOG) performance status 0—1; (5) no prio:
therapy; (6) sufficient organ function [white blood cel
count (WBC) 4000—12,000 mm®, platelet count (PLT
>100,000/mm?, glutamic oxaloacetic transaminase (GOT
<80 IU/I, glutamic pyruvic transaminase (GPT) <80 IU/1
total bilirubin <1.5 mg/dl, alkaline phosphatase (ALP) <
two times greater than upper limit of normal, creatinine
<1.2 mg/dl, creatinine clearance >60 ml/min, and hemo-
globin >8.0 g/dl]; and (7) written informed consent. Clini-
cal diagnosis was based on gastric fiberscopy, uppes
gastrointestinal series, computed tomography, and ultraso-
nography. Serosal invasion of the primary tumor was eval-
uated by  computed  tomography.  Endoscopic
ultrasonography or diagnostic laparoscopy was not manda-
tory, because these remain outside of routine preoperative
examinations in Japan. Exclusion criteria were (1) severe
co-morbidities; (2) active and acute bleeding from the di-
gestive tract; (3) insufficient oral intake; (4) synchronous
or previous malignancy other than carcinoma in sifu; an¢
(5) contraindications to S-1 or cisplatin. All patients pro-
vided informed consent before registration and were regis-
tered centrally at the JACCRO Data Center by means of the
online Flexible licence assisted data server (FLADS) sys-
tem. The JACCRO Data Center conducted the data man-
agement, central monitoring, and statistical analysis.

Preoperative chemotherapy

On the basis of previous reports S-1 (80 mg/m?) was
given orally every day for 3 weeks and cisplatin (60 mg
m?) was administered intravenously on day 8 as one
course.'? If the patient had a WBC of 2000/mm” or lower
neutrophil count of 1000/mm? or lower, PLT of 75,000/mm’
or lower, diarrhea or mucositis of grade 3 or higher, GOT o1
GPT of grade 2, or serum creatinine of grade 1, chemother-
apy was postponed until recovery from these adverse events
and the next dose of S-1 was reduced to 70 mg/mm®. For di-
arrhea or mucositis of grade 1, chemotherapy was postponec
until recovery. In the case of GOT and/or GPT of grade 3 o1
higher or serum creatinine of grade 2 or higher, chemother-
apy was terminated. If the patient had cardiac or neurologic
toxicities, chemotherapy was postponed until recovery from
these toxic effects and confirmation of their cause. For an)
other adverse events of grade 2 or higher, chemotherapy
was postponed until recovery. If the chemotherapy was post:
poned but the toxicities had not resolved within 21 days, the
chemotherapy was terminated after this period.
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Surgery

Tumor resectability was assessed after completion of
chemotherapy. Resection criteria were (1) RO resection
was anticipated by D2 or extended D2 gastrectom) (2) suf-
ficient organ function (WBC >3000/m.m neutrophils
>1000/mm?, PLT >100,000/mm’, GOT <100 IU/A, GPT
<100 TU/, creatinine < 1.5 mg/dl); and (3) no active infec-
tion. Patients who fulfilled these criteria were treated by D2
or D3 gastrectomy with curative intent between two and
four weeks after finishing chemotherapy. The precise pro-
cedure of D2 and D3 dissection has been reported previ-
ously.'>!® Combined resections of adjacent organs were
permitted when these procedures were indispensable for
curative resection.

Treatment defined by the protocol

The treatment protocol was defined as completed when
a patient received preoperative chemotherapy and under-
went RO resection by gastrectomy with D2 or D3 dissec-
tion. The treatment protocol was stopped when: (1)
response was evaluated as progressive disease during che-
motherapy; (2) the patient did not meet the criteria for sur-
gery after chemotherapy; (3) the patient underwent surgery
after chemotherapy but this took the form of exploratory
laparotomy, bypass, or non-R0 resection; (4) the patient re-
fused further participation: or (5) the doctor recommended
stopping the protocol. After the treatment protocol was
stopped, any treatment was allowed and postoperative adju-
vant therapy was not defined.

Endpoints

Primary endpoint was toxicities. Secondary endpoints
included response rate and overall survival.

Evaluation

The response rate was evaluated only in patients with mea-
surable lesions; Response Evaluation Criteria in Solid Tumors
(RECIST) criteria were used'® and response to chemotherapy
was evaluated by external review committee. Adverse reac-
tions during chemotherapy were evaluated by Nauonal Can-
cer Institute — Common Toxicity Criteria Version 2. 0.

Statistical hypothesis

Asitis difficult to predict the occurrence of severe adverse
events or treatment-related deaths and to calculate sample
size, feasibility and safety was evaluated in calculated sample
size based on the response rate to be required in this setting. A
Simon optimal two-stage desi gn'® was used to calculate the
sample size, assuming an anticipated response rate of 50%
and a threshold response rate of 30% with 10% alpha error
and 10% beta error. Using this design, if at least 8 objective

responses were observed among 22 patients in the first stage,
an additional 24 patients would be recruited to the second
stage. Taking into account tumors without measurable le-
sions and patients not fulfilling the eligibility criteria, sample
size was determined to be 50. Statistical analysis was per-
formed with SAS version 9.1 (SAS Institute, Cary, NC).
This phase I trial was approved by the JACCRO Protocol Re-
view Committee and the institutional review board of each of
the 8 JACCRO institutions involved.

Results
Patients

Between February 2004 and January 2005, 50 patients
were enrolled and the study was terminated. During the ac-
crual, unpredicted severe adverse events or treatment-re-
lated death was not observed. Ome of these patients
declined to participate, while the other 49 were eligible
and received the treatment protocol. Table 1 shows patient
demographics and tumor characteristics. Clinically appar-
ent nodal disease was observed in 40 patients.

Preoperative chemotherapy and toxicities

Of all 49 eligible patients, 3 did not receive cisplatin be-
cause of S-1-related toxicity. The average proportion of ac-
tual dose to proposed dose was 94% (2219.2mg/
2348.6mg) for S-1 and 94% for cisplatin (87.8 mg/

Table |
Patient demographics and pre-treatment tumor characteristics (all eligible
patients, 11 =49).

Age (median, range) 62, 20—73
Sex (male/female) 36/13
PS (0/1) 46/3
Macroscopic type
1 4
2 6
3 24
4 14
5 1
Histologic type
Differentiated 17
Undifferentiated 31
Miscellaneous 1
Depth of tumor invasion
T3 44
T4 5
Nodal status®
NO 9
N1+, perigastric 17
N2+, along major branch arteries 12
N3+, para-aortic 11

* Nodal status was classified according to 2nd English Edition of Japa-
nese Classification of Gastric Carci
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92.0 mg). Adverse events during chemotherapy are shown in
Table 2. There were no grade 4 and a few grade 3 toxicities.

Clinical response

Clinical response could be evaluated in 34 patients who
had enlarged lymph nodes as target lesions as defined by
RECIST criteria. There were 13 responders (all showed
partial response); 18 patients had stable disease and 3 had
progressive disease. Thus, 13 of 34 evaluable patients dem-
onstrated a clinical response (38%) with a 95% confidence
interval from 22% to 56%.

Surgery

All of the 49 patients who completed chemotherapy un-
derwent surgery. Surgical findings are shown in Table 3.
Three patients underwent exploratory laparotomy due to
massive peritoneal dissemination, and 7 underwent palliative
DO or DI resection due to peritoneal dissemination or
extended lymph node metastasis. Curative resection was
intended for the remaining 39 patients; D2 was performed
in 27 and D3 in 12. Thus, D2 or D3 was performed in 39 of
all eligible 49 patients. Consequently, RO resection was per-
formed in 38 patients, R1 in 1 due to positive peritoneal cy-
tology, and R2 in 7 due to peritoneal dissemination or
extended lymph node metastases (Table 3). Thus, the propor-
tion of RO resections was 78% (38 of all eligible 49 patients),
with a 95 per cent confidence interval from 66% to 89%.

Surgical morbidity and mortality

Surgical complications are shown in Table 4. There was
no operative mortality. On the other hand, operative mor-
bidity was observed in 5 of the 49 patients including pan-
creatic fistula in 1 and abdominal abscess in 2. No
anastomotic leakage was observed and no patients required
re-operation for morbidity.

Table 2
Adverse events during chemotherapy in all eligible patients (2 =49).

Table 3
Surgical findings in all operated patients (n = 49).

Type of surgery
Proximal gastrectomy

Distal gastrectomy 18

Total gastrectomy 2

Exploratory laparotomy 3
Dissection (n = 46)*

DO 4

DI 3

D2 27

D3 12
Combined resection

Spleen 13

Pancreas 4

Gall bladder 8

Spleen + pancreas 2

None 22
Operation time (minutes)

Median, range 232, 25-590
Blood loss (ml)

Median, range 342, 0-2760

* Three missing cases were exploratory laparotomy.

Pathological response

Details of pathological data are shown in Table 5. A total
of 18 patients were diagnosed as pathological T1 or T2 dis-
ease. The pathological response rate in resected patients, de-
fined by the degeneration/necrosis area >1/3, was 39%. On
the other hand, nodal status, which was classified by 2nd En-
glish Edition of Japanese Classification of Gastric Carci-
noma, was evaluated in 39 patients who underwent D2 or
D3 gastrectomy. Pathological NO was observed in 8 patients.

Overall survival

Survival time was estimated in all 49 patients who were
eligible. Median follow-up period was 31 months from 27
to 38 months. The overall survival curve is shown in
Fig. 1. The three-year survival rate was 43.0% with
a 95% confidence interval from 35.6% to 50.3%.

Grade 0 Grade | Grade 2 Grade 3  Grade 4 i )
Leukocytes 48 0 1 0 0
Neutrophils 38 4 ] 2 0 . L . X
Hemoglobin 40 7 2 0 0 This multi-institutional phase II prospective trial demon-
Platelets 48 0 1 0 0 strated neither treatment-related death nor severe adverse
Total bilirubin 48 1 0 0 0
GOT 46 2 1 0 0 Table 4
GPT 47 1 1 0 0 Surgical complications in all operated patients (n = 49).
QJL-I:J :g (:; 3 g 8 Number of patients %
Urine creatinine 47 1 1 0 0 Anastomotic leakage 0 0
Urine protein 47 1 1 0 0 Pancreatic fistula 1 2
Anorexia 33 8 5 3 0 Abdominal abscess 2 4
Nausea 37 6 4 2 0 Pneumonia 0 0
Vomiting 42 3 4 0 0 Tleus 0 0
Diarrhea 45 3 1 0 0 Wound infection 1 2
Pigmentation 45 3 1 0 0 Renal dysfunction 1 2
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Table 5
Pathological results.

Depth of tumor- invasion (n = 46*)

Tl 3
T2
T3
T4 9

Nodal status® (n = 39%)

D2 D3 D2/D3
NO 7 1 8
N1 12 3 15
N2 6 4 10
N3 2 4 6

* Three missing cases were exploratory laparotomy.

® Nodal status was classified according to 2nd English Edition of Japa-
nese Classification of Gastric Carcinoma.'

¢ Ten missing cases included exploratory laparotomy in 3, palliative DO
in 4 and palliative D1 gastrectomy in 3.

¢ Two cases were determined by a few lymph nodes of N3 dissected in
addition to D2 dissection.

events by preoperative chemotherapy of S-1 plus cisplatin
followed by extended surgery, suggesting that this multi-
modality treatment was safe and feasible.

Surgical mortality

No operative mortality was observed in the study, al-
though 39 of the 49 patients underwent D2 or D3 surgery after
preoperative chemotherapy. In the Japan Clinical Oncology
Group (JCOG) 9501 phase [T trial that compared D2 and
D3 resections, mortality rate was reported to be 0.8% in
both arms.'? Thus, our results suggested that mortality of
D2 or D3 was not increased by preoperative chemotherapy
with S-1 plus cisplatin. In the retrospective study evaluating
the feasibility and safety of preoperative chemotherapy of
S-1 plus cisplatin followed by D2 dissection, no operative
mortality was reported.”*?! In the MAGIC phase TII trial
comparing surgery alone versus pre- and postoperative che-
motherapy combined with surgery for resectable gastric can-
cer, operative mortality was 5.6% in the chemotherapy group

%)
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Figure 1. Overall survival (n = 49). Median survival time was 31.5 months.
Overall survival was 75.5% at 1 year. 54.9% at 2 years, and 43.0% at 3
years.

and 5.9% in the surgery group, suggesting that mortality did
notincrease by preoperative chemotherapy (with an ECF reg-
imen).'® However, in that trial, most patients underwent less
than D2 surgery. On the other hand, ia JCOG 0001 trial eval-
uating the efficacy and safety of preoperative chemotherapy
of CPT-11 plus cisplatin followed by D3 surgery, operative
mortality was observed in 2.0%."* Thus, operative mortality
may depend on the toxicity of the preoperative chemotherapy
and the extent of the lymph node dissection.

Pancreas-related surgical morbidity

Pancreatic fistula is the major specific complication after
D2 or greater extended surgery. In this study, pancreatic fis-
tula was observed in 1 patient and abdominal abscess in 2 pa-
tients. As no apparent anastomotic leak was found in the
latter 2 patients, the abdominal abscess might have been
caused by pancreatic fistula. Thus, pancreatic fistula might
have been a complication in a maximum of 3 of 49 patients
in the present study, a proportion almost equivalent to that
found in the JCOG 9501 phase III trial. "2 In that trial, tumors
were diagnosed as T2—T4, NO—N2, and P0 by surgical find-
ings.'? In the present study, on the other hand, all tumors were
clinically diagnosed as T3—T4. Moreover, 11 of the present
patients had clinically apparent N3 disease. Hence, although
the tumors were more advanced in this study, the rate of pan-
creatic fistula was not increased by preoperative chemother-
apy with S-1 plus cisplatin. On the other hand, pancreatic
fistula was observed in 12.2% in JCOG 0001 trial consisting
of CPT-11 plus cisplatin followed by D3 dissection.'® Toxic
regimen could increase the rate of pancreatic fistula.

Overall surgical morbidiry

In the present study, overall surgical morbidity was 5 of 49
which was slightly lower than the 20.9% to 28.1% observed
in the JCOG 9501 trial.' In particular, anastomotic leakage
and re-operation were not observed in this study, while rates
of these events were 1.9% and 2.7%, respectively, in the
JCOG 9501 study.'? Thus, operative morbidity did not in-
crease with the present preoperative chemotherapy regimen.
In the MAGIC trial, morbidity was similar in both arms of the
trial; 45.3% in the surgery alone group and 45.7% in chemo-
therapy group.'® Because our preoperative chemotherapy
was performed only short term, operative morbidity appears
not to increase even after D2 or D3 surgery.

Chemotherapy-related toxicities

Chemotherapy-related toxicities were relatively mild in
this study. There were no grade 4 toxicities and only
a few grade 3 toxicities including neutropenia, anorexia,
and nausea. In the SPIRITS trial,10 grade 3/4 bone marrow
suppression was more frequently observed when compared
with the present trial. Chemotherapy was limited to one
course in this study while it continued until disease
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progression in the SPIRITS trial, which would explain the
difference in the toxic profile between the two studies.
Our results may also suggest that mild toxicities led to
high compliance with this chemotherapy regimen and low
morbidity and mortality of D2 or D3 resection.

Response to the chemotherapy

The present study achieved a relatively high response rate
of 38%, which was almost the same as observed in the path-
ological response of the primary tumor. Previous trials in
metastatic gastric cancer have demonstrated that response
rate was 76% in a phase II trial® and 54% in the SPIRITS
phase III trial.'® The response rate in this study was slightly
lower, which may be attributable to only one course of che-
motherapy being administered in the present study. In the
MAGIC phase III trial, three courses of ECF chemotherapy
were performed preoperalively.‘9 Considering the low toxic-
ities of one course of S-1 plus cisplatin and the low mortality
and morbidity of subsequent extended surgery, an additional
two or three courses of this chemotherapy should be evalu-
ated in another phase II study.

Survival

In the present study, all patients were clinically diagnosed
with T3 or T4 disease before entry and overall 3-year survival
rate was 43.0%. It has been reported that clinical diagnosis of
T3—T4 was accurate in 74.4% in clinical T3 tumors and
87.0% in clinical T4 tumors.> MO was evaluated by computed
tomography and diagnostic laparoscopy was not mandatory in
this study, therefore, peritoneal metastases may not be ex-
cluded in this series.*? Retrospective analyses of Cancer Insti-
tute Hospital of Japan have reported 5-year survival rates of
25.3% and 1.8% in pathological T3 and T4 with any N, respec-
tively. In this series of patients, the 3-year survival rate was
43% despite that RO resection was only performed in 77.6%.
Although it may be difficult to compare these survival rates,
our results appear to be worthy of further investigation using
the same strategy.

Conclusion

In conclusion, preoperative chemotherapy with one
course of S-1 plus cisplatin followed by gastrectomy with
D2 or D3 dissection seems to be feasible and safe for clin-
ically serosa-positive (T3—4) gastric cancer.
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Significance of R1 Resection in Patients with Positive Peritoneal Cytology: Terashima M*!, Bando E*!, Tokunaga
M+*!, Tanizawa Y*!, Kawamura T*!, Kondo J*!, Sugisawa N*!, Taki Y*!, Ohsima N*!, Motegi Y*!, Miki Y*!, Yamaka-
wa Y*!, Makuuchi M*!, Kinugasa Y*2, Kanemoto H*2, Uesaka K*2, Yasui H*3 and Boku N*4 (*!Division of Gastric Sur-
gery, *2Division of Gastrointestinal Surgery, **Division of Medical Oncology, Shizuoka Cancer Center, *¢Department of
Internal Medicine, St. Marianna University, School of Medicine Hospital)

Positive peritoneal cytology (CY1) is regarded as M1 disease and classified into stage V. However, it is still controver-
sial whether the prognosis in patients with CY1 is same as hepatic metastasis or peritoneal seeding or not. In order to de-
termine the optimal treatment strategy for patients with CY1, we retrospectively evaluated the results of patients with
CY1. A total of 123 patients with M1(CY1) without other non-curative factors and underwent gastrectomy were includ-
ed in this study. There was a significant difference of survival betweenR1 and R2 resection. In the multivariate analysis
in patients underwent R1 resection, N-factor, D2 lymph node dissection, and adjuvant chemotherapy with S-1 were
selected as independent prognostic factor. The median survival time and 5-year survival rate in patients underwent R1
resection with D2 lymphadenectomy and adjuvant S-1 treatment were 42 months and 46%, respectively. In patients
with positive peritoneal cytology without other non-curative factors, D2 lymph node dissection to achieve R1 resection
and adjuvant chemotherapy using S-1 is recommended.

Key words: Gastric cancer, Peritoneal cytology, D2 lymph node dissection, R1 resection, Adjuvant chemotherapy
Jpn J Cancer Clin 56 (4): 291~295, 2010
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