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Table 1 Patient characteristics ]
Number of patients

1,017

Agce (ycars)

Gender

Male/female

Body mass index (kg/m?)

Glasgow prognostic scorc

62.9+11.7 (range, 26-91)

658/359
21.7+3.2 (range, 13.1-37.5)

0/1/72 904/92/21
Modified Glasgow prognostic score (mGPS)

0/1/2 956/40/21
Comorbidity (ASA class)*

1/2/3 743/240/34
Tumor location®

Upper 255
Middle 445
Lower 317
Surgical procedure (laparoscopy-assisted surgery)

Total gastrectomy 239 (52)
Distal gastrectomy 735 (432)
Proximal gastrectomy 43 (29)

Opcration time (min)

Blood loss (ml)

Blood transfusion

No/yes

Maximun tumor diamecter (cm)
Differentiation

Differentiated
Undifferentiated

Tumor depth (’1")b

1/2/3/4
*According to the ASA risk Lymph node metastasis (N)°
classification system V1723
bAccording to the 7th UICC-  Pathological stagc®
TNM classification VI

> grade 2 of the Clavien-Dindo

Complication®
classification

231.6£69.1 (range, 103-709)
181.3£265.9 (range, 0-2,440)

991726
4.5+2.9 (range, 0.3-210)

447
550

596/126/149/146

685/182/106/90

648/182/187
163 (16.0 %)

Results
Demographics

Table 1 details the characteristics of our study patients with
curable gastric cancer (n=1017). The majority of patients
were male, had no severe comorbidity, and had normal GPS
and mGPS. Fifty-two patients with GPS 1 were included in
mGPS 0 because patients with hypoalbuminemia with ab-
sence of an elevated CRP concentration were allocated mGPS
0. A remarkable feature of this series was that more than half
of the patients were TINO and pathological stage (pStage) |
and underwent laparoscopic surgery for early gastric cancer.
There was no patient with pStage 1V gastric cancer in this
study because patients with non-curative surgery or with
distant metastasis were excluded. One hundred sixty-three

patients (16.0 %) had postoperative complications of > grade
2 according to the Clavien—Dindo classification.

Risk Factors for Postoperative Complications

Univariate analysis found no relationship between GPS and
postoperative complications (=0.9289; Table 2). Table 3

Table 2 The relationship between GPS and postoperative complication

GPS (number of paticnts)

0 (71=904) I (1=92) 2 (n=21) P value

Complications (%)" 144 (15.9) 15 (16.3) 4.(19.1) 0.9289

“> grade 2 of Clavien-Dindo classification
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Table 3 Multivariate logistic regression analysis for postoperative
complication

Variables Odds ratio 95 % Cl1 P value
Gender 0.0063
Male 1.73 1.16-2.62

Female 1.00
Body mass index (kg/m?) 0.0259
<25 1.00

>25 1.64 1.06-2.50
Tumor location” 0.0002
U 2.07 1.42-2.99

M/L 1.00

Blood transfusion 0.0147
No 1.00

Yes 3.06 1.26-7.26
Tumor depth? 0.0048
pT1/2 1.00

pT3/4 1.74 1.19-2.54
Comorbidity (ASA class)” 0.0081
1 1.00

=2 1.66 1.14-2.40

C/ confidence interval
# According to the 7th UICC-TNM classification
b According to the ASA risk classification system

lists the statistically significant variables by multivariate lo-
gistic regression analysis, which revealed a strong correlation
between the incidence of postoperative complications and

male gender, body mass index (BMI) > 25 kg/m”, tumor in
the upper third of the stomach, blood transfusion, and comor-
bidity (> ASA class 2). Gender, BMI, and comorbidity there-
fore seem to be more important than GPS as preoperative
patient-related risk factors of complications.

Prognostic Factors

The median follow-up time was 35.9 months (range 0.4—
69.8 months). The 3-year OS and CS rates among all
patients were 91.0 and 93.5 %, respectively. Figure 1 shows
the survival curves that represent the relationship between
GPS or mGPS and OS (P<0.0001) or CS (P<0.0001).
When we compared the influence of systemic inflammatory
response on OS or CS between GPS and mGPS, there were
some differences in survival among GPS 0, 1, and 2 patients
(Fig. la, b), whereas the survival curves of mGPS 0 and 1
overlapped (Fig. lc, d), suggesting that GPS was reflecting
survival more accurately than mGPS in the prognosis of
patients with gastric cancer surgery. Consequently, we used
GPS for all subsequent analyses. The relationship between
clinicopathological characteristics and survival rates is pre-
sented in Table 4. Univariate analysis of OS identified the
following significant risk factors: age (P=0.0035), BMI
(£=0.0009), and GPS (P<0.0001) as preoperative patient-
related factors; tumor location (P=0.0049), maximum tu-
mor diameter (P<0.0001), tumor depth (P<0.0001), and
lymph node metastasis (£<0.0001) as tumor-related factors;
and surgical procedure (£<0.0001), operation time (P=

E;%Wl en] :;Cﬂﬁ;:ﬁml:%ag od a Overall survival b Cancer-specific survival
Glasgow prognostic scores (a, b 10 e T e GPSO 1.0 P T GBS 0
GPS; ¢, d modified GPS) and 097} hc U 087 h P
survivals (a, ¢ overall survival; K] 0:: LW““; vvvvvv . GPs ;L_} g:- §WWL
b, d cancer-specific survival) in g g.s~ b S o6 L ars;
patients with curable gastric v 0'5‘ {L” Gps2 0.S< l..ors2 .
cancer surgery. Survival analy- i 0'4 E 0.4ﬂ
sis was performed using the H 0'3M 0'3 |
Kaplan—Meier method with the é 0'2_ 0'2~
log rank test 0'1_ o:x |
0-0 T T T T T T 0'0 T T T T T
] 10 20 30 40 50 60 70 ] 10 20 30 40 S0 60 70
c d
;:g 17 ;”“”a:::;:;::?_,_w ‘ mGPSo ;:g | ”‘:”“ Y mGPS 0
- 0 \_. mGPsI 0.8+ L mGPS 1
2 0.7 L 0.7+ Y
2 0.6+ L moes2 0.6- § mGpsz
2 0.5+ s 0.5~
3 0.4+ 0.4+
£ 03 0.3-
“ 0.2 0.2+
0.1+ 0.14
0.0 r . . : ; 0.0 vy — —— ;
[ 10 20 30 40 S0 60 70 0 10 20 30 40 S0 60 70
Months after surgery Months after surgery
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Table 4 Univariate analysis of

prognostic factors for overall Variables n Overall survival Cancer-specific survival
and cancer-specific survival
3-y OS P value 3-y CS P value
Agce (ycars) 0.0035 0.2762
<75 705 92.4 94.0
>75 312 83.4 90.2
Gender 0.0900 03174
Male 658 89.8 92.8
Female 359 93.3 94.7
Body mass index (kg/m?) 0.0009 0.0131
<25 838 91.1 92.7
>25 179 96.7 97.1
Glasgow prognostic score < 0.0001 < 0.0001
0 904 92.8 94.8
1 92 80.5 87.8
2 21 51.2 54.0
Comorbidity (ASA class)® 0.6791 0.9775
1 743 92.1 93.6
>2 274 90.1 93.2
Tumor location 0.0049 0.0048
Upper 255 88.9 89.0
Middle/lower 762 93.0 94.9
Maximum tumor diameter (cm)” < 0.0001 < 0.0001
<4 496 97.0 98.3
>4,<8 382 90.4 92.1
>8 127 76.1 77.4
Differentiation 0.1924 0.0219
Differentiated 455 93.3 95.6
UndifTerentiated 562 90.8 91.9
Tumor depth (T)* < 0.0001 < 0.0001
Ti2 772 96.8 98.4
T3/4 295 79.8 81.0
Lymph nodc mctastasis (N)° < (0.0001 < 0.0001
NO/1 821 95.9 97.6
N2/3 196 79.8 75.8
Surgical procedurc < 0.0001 < 0.0001
Total gastrectomy 239 82.5 84.5
Distal gastrectomy 735 93.3 96.0
Proximal gastrectomy 43 95.0 95.0
Opcration time (min) 0.0003 0.0006
<240 636 94.1 96.0
3-y OS 3-year overall survival > 240 381 86.0 89.4
:‘;’lem’sﬁii’fr‘; e Blood loss (ml) <0.0001 <0.0001
YAccording to the ASA risk clas- <250 788 94.3 96.6
sification system 2250 229 79.8 82.4
5The data of maximum tumor Blood transfusion < 0.0001 < 0.0001
diameter was missing in the case No 991 92.9 94.1
of 12 patients Yes 26 57.6 67.6
“According to the 7th UICC- Complication 0.0001 0.0007
TNM classification No 854 92.4 ) 94.6
9> grade 2 of the Clavien-Dindo Yest 163 834 87.3

classification
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0.0003), blood loss (£<0.0001), blood transfusion (P<
0.0001), and postoperative complication (P=0.0001) as sur-
gical factors. Although most factors with a significant dif-
ference on univariate analysis were the same for CS and OS,
only the age factor disappeared.

Multivariate analysis revealed that age > 75 years
(HR 2.21, P=0.0029), GPS 2 (HR 5.23, P=0.0003 as
compared to GPS 0), tumor in the upper third of the
stomach (HR 1.71, P=0.0172), lymph node metastasis >
pN2 (HR 5.75, P<0.0001), and postoperative complica-
tion (HR 1.66, P=0.0370) were independently associat-
ed with OS, whereas GPS 2 (HR 5.07, P=0.0018 as
compared to GPS 0), tumor in the upper third of the
stomach (HR 1.93, P=0.0137), and lymph node metas-
tasis > pN2 (HR 11.69, P<0.0001) were independently
associated with CS (Table 5). GPS 2 was therefore a
highly significant predictor for both OS and CS.

Discussion

In the present study, we investigated the impact of a sys-
temic inflammatory response, reflected in GPS, on the pre-
diction of both short- and long-term outcomes after curative
resection of gastric cancer. The results showed that GPS
predicted both OS and CS independently of other tumor-
related factors. On the other hand, GPS was not an appro-
priate predictor of postoperative complications. BMI and
comorbidity, as preoperative patient-related factors, instead
better reflected the incidence of complications in curable
gastric cancer surgery.

Since Forrest and colleagues '® first published a scoring
system based on the combination of CRP and albumin in
patients with inoperable non-small cell lung cancer, there is
now increasing evidence for a role of the systemic inflam-
matory response in predicting survival in various cancers,
independent of tumor slage.zs‘ 29.30 1 gastric cancer, Crum-
ley et al. * reported that the GPS predicted CS, independent
of tumor stage and treatment received, in patients with
inoperable gastro-esophageal cancer. Also, Nozoe et al.*!
demonstrated GPS and tumor stage to be independent prog-
nostic indicators for worse prognosis in patients with cura-
tively resected gastric cancer. The results of our study are
consistent with these previous works. However, no reports
have fully discussed the significance of GPS in predicting
outcome after curable gastric cancer surgery, especially with
respect to short-term outcomes. Some studies have related
poor nutritional status and elevated CRP to an increased
incidence of postoperative complications in esophago-
gastric cancer patients.”’™ In addition, Moyes et al. **
recently reported that, in 455 patients undergoing colorectal
cancer surgery, preoperative mGPS was independently as-
sociated with an increased risk of developing postoperative
infectious complications. One hypothesis, therefore, is that
preoperative systemic inflammatory response and the asso-
ciated malnutrition, reflected by hypoalbuminemia, natural-
ly has a strong influence on the incidence of postoperative
complications. Unexpectedly, however, the GPS was not
shown to be a risk factor of postoperative complications in
our study. In addition, neither component of the GPS, CRP
(P=0.7938) nor albumin (P=0.6645), was associated with
the incidence of complications. Dutta et al.** compared the

Table 5 Multivariate analysis

for overall survival and cancer- Variables Overall survival Cancer-specific survival
specific survival
HR 95 % Cl P value HR 93 % CI P value
Age (ycars)
<75 .00
=75 2.21 1.33-3.55 0.0029
Glasgow prognostic score
0 1.00 1.00
| 1.82 1.00-3.11 0.0499 1.26 0.54-2.56 0.5702
2 5.23 2.30-10.37 0.0003 5.07 1.94-11.41 0.0018
Tumor location®
Upper 1.71 1.10-2.59 0.0172 1.93 1.15-3.18 0.0137
Middie/lower 1.00 1.00
Lymph nodc metastasis®
HR hazard ratio, C/ confidence pNO/I 1.00 1.00
interval pN2/3 5.75 3.79-8.75 < 0.0001 11.69 6.82-20.87 < 0.0001
*According to the 7th UICC- Complication 0.0370
TNM classification No 1.00
®> grade 2 of the Clavien-Dindo YosP 1.66 1.03-2.60

classification
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GPS and POSSUM physiology score for predicting postop-
erative oufcomes in patients undergoing curative resection
of esophago-gastric cancer and suggested that systemic in-
flammatory response, as opposed to patient physiology, was
a major factor in determining long-term survival, while
patient physiology had superior value in predicting postop-
erative complications. Similar trends were reported in
patients with colorectal cancer.*® Therefore, the results of
the present study indicating that BMI and co-morbidity, but
not the GPS, remain as significant risk factors of postoper-
ative complications are in agreement with their studies.

It is of inierest that GPS reflected the prognosis of patients
with curable gastric cancer more accurately than mGPS. The
decisive difference between GPS and mGPS is the inclusion of
patients with hypoalbuminemia in the absence of an elevated
CRP concentration. However, in this study, only 49 (4.8 %)
patients had hypoalbuminemia in the absence of an elevated
CRP concentration, and this is consistent with the concept that
the development of hypoalbuminemia is often secondary to an
ongoing systemic inflammatory response.m’ 3 On the other
hand, the minor population of GPS 1 patients, who had hypo-
albuminemia in the absence of an elevated CRP, suggested that
these patients had hypoalbuminemia due to malnutrition, which
is a common feature of advanced cancer, so-called cachexia,
and has been identified as an independent prognostic factor in
patients with gastric cancer. 1214 1 the present study, indeed
the univariate analysis associated both albumin and CRP with
OS and CS. However, when we replace GPS with CRP or
albumin on the multivariate analysis, only albumin alone was
independently associated with both OS (HR 2.36, 95 % CI
1.28-4.15, P=0.0071) and CS (HR 2.22, 95 % CI 1.04-4.33,
P=0.0392), and CRP alone did not remain as an independent
prognostic factor (data not shown). Therefore, the GPS, which
comprises the serum concentrations of CRP and albumin, may
enable a better appreciation of the effects of the tumor on both
ongoing systemic inflammation and malnutrition.

Our ultimate goal is to improve long-term survival in
patients with curable gastric cancer, and, for this purpose,
we sought to identily preoperative patient-related factors
relevant to the GPS. In this study, we showed that the simply
derived inflammation-based GPS is a useful tool for predict-
ing long-term survival in patients with curable gastric cancer
surgery. Thus, because the presence of a systemic inflam-
matory response clearly underlies the recognized relation-
ship between poor nutritional status and poor prognosis,
nutritional intervention before surgery should be considered
for patients with an elevated GPS due to a state of malnu-
trition. Furthermore, our finding that postoperative compli-
cations were an independent prognostic factor would
suggest that controlling the significant risk factors of com-
plications, such as BMI and comorbidity, in addition to
nutritional status, has the potential to improve long-term
survival in these patients with curable gastric cancer.
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Phase Il Study of Preoperative Chemotherapy With S-1 and Cisplatin Followed
by Gastrectomy for Clinically Resectable Type 4 and Large Type 3
Gastric Cancers (JCOG0210)

YOSHIAKI IWASAKI, mp,"* MITSURU SASAKO,? SEIICHIRO YAMAMOTO,® KENICHI NAKAMURA,*
TAKESHI SANO,® HITOSHI KATAL® TOSHIMASA TSUJINAKA,” ATSUSHI NASHIMOTO,®
NORIMASA FUKUSHIMA,® anp AKIRA TSUBURAYA'® ON BEHALF OF THE GASTRIC CANCER SURGICAL
STUDY GROUP OF THE JAPAN CLINICAL ONCOLOGY GROUP
'De])ar[menl of Surgery, Tokyo Metropolitan Komagome Hospital, Tokyo, Japan
“Department of Surgery, Hyogo College of Medicine, Nishinomiya, Japan
*Center for Cancer Control and Information Services, National Cancer Center, Tokyo, Japan
“Multi-institutional Clinical Trial Support Center, National Cancer Center, Tokyo, Japan
*Department of Gastroenterological Surgery, Cancer Institute Hospital, Tokyo, Japan
SGastric Surgery Division, National Cancer Center Hospital, Tokyo, Japan
“Department of Surgery, Osaka National Hospital, Osaka, Japan
8Department of Surgery, Niigala Cancer Center Hospital, Niigata, Japan
YDepartment of Surgery, Yamagala Prelectural Central Hospital, Yamagata, Japan
"’Deparl‘mem ol Gastrointestinal Surgery, Kanagawa Cancer Cenler, Yokohama, Japan

Background and Objectives: We conducted a phase 1 study to evaluate the safety and efficacy of preoperative chemotherapy with S-
| + cisplatin followed by gastrectomy in patients with linitis plastica (type 4) or large ulcero-invasive-type (type 3) gastric cancer.

Methods: Eligibility criteria included histologically proven adenocarcinoma of the stomach; clinically resectable gastric cancer of type 4 or
type 3. Patients received two 28-day courses of preoperative chemotherapy of S-1 (80-120 mg/body, p.o., days 1-21) and cisplatin (CDDP;
60 mglmz. i.v., day 8). Primary endpoints were completion of protocol treatment and incidence of treatment-related death (TRD).

Results: Among the 49 eligible patients with the median age of 61 years, 36 completed the protocol treatment comprising two courses of
preoperative chemotherapy and RO/ resection (73.5% completion, 80% Cl, 63.7-81.7%). One TRD was observed during the first course of
chemotherapy. Median survival and 3-year overall survival were 17.3 months and 24.5%. respectively.

Conclusions: Preoperative chemotherapy with S-1 4+ CDDP followed by gastrectomy is a safe and promising treatment for type 4 and large
type 3 gastric cancers. Based on the results of this study, we are now conducting a phase HI study (JCOGO501) to confirm the superiority of
this treatment.

J. Surg. Oncol.  © 2013 Wiley Periodicals, Inc.

Key Worbps: gastric cancer; preoperative chemotherapy; type 4 gastric cancer; linitis plastica; type 3 gastric cancer

INTRODUCTION

Gastric cancer is the second most frequent cause of cancer-related
deaths in Japan. Although the incidence of gastric cancer in Japan
has decreased in recent years as noted in Western countries, it still
has the highest incidence among cancers in Japan [I]. The prognosis
of patients with a special type of gastric cancer known as linitis
plastica (or Borrmann type 4) is extremely poor. Patients with type 4
are generally excluded from clinical trials due to a much poorer
prognosis than other types of gastric cancer [2,3]. The large (<8 cm)
ulcero-invasive-type (type 3) gastric cancer has the same biological
characteristics as type 4 gastric cancer [4]. Surgery with systematic
node dissection and postoperative adjuvant chemotherapy using S-1
is the standard treatment for potentially curable advanced gastric
cancer in Japan. However, even extended surgical procedures and
postoperative adjuvant chemotherapies have not considerably im-
proved the survival of patients with this subgroup of gastric cancer.
Recently, preoperative chemotherapy combined with postoperative
chemotherapy in patients with localized gastric or gastroesophageal
adenocarcinoma has significantly prolonged survival compared with
surgery alone [5]. The combined chemotherapy with S-1 + cisplatin
(CDDP) is an attractive regimen for preoperative chemotherapy. In a
phase 11 study using this regimen in patients with metastatic gastric

© 2013 Wiley Periodicals, Inc.

cancer, a high response rate of 76.0% and acceptable toxicities were
reported [6]. These results were confirmed in a phase 11 study for
advanced or metastatic gastric cancer where S-1 + CDDP showed a
much higher response rate of 54.0% than S-1 monotherapy, which
had a 31.1% response rate {7].

To evaluate the efficacy and safety of the preoperative chemother-
apy with S-1 + CDDP followed by gastrectomy with D2/3 lymph
node dissection for type 4 and large type 3 gastric cancers, the Gas-
tric Cancer Surgical Swudy Group of the Japan Clinical Oncology
Group (GCSSG/ICOG) initiated a multi-institutional phase 1l study
in 2003 (JCOGO0210). We hereby present our final results.
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PATIENTS AND METHODS
Eligibility Criteria

The eligibility criteria included (i) histologically proven
and clinically resectable gastric adenocarcinoma (¢cNO-2, ¢MO):
(i1) macroscopically, type 3 of >8 cm or type 4 (linitis plastica);
(ili) esophageal invasion of 3 cm or less: (iv) 20-75 years of age:
(v) ECOG performance status O-1; (vi) no prior chemotherapy, radi-
ation therapy or operation for gastric cancer; (vii) adequate oral
intake without any active bleeding or intestinal obstruction;
(viii) sufficient organ function (white blood cell [WBC]| count
>3,000 and <I12,000/mm?; hemoglobin >9.0 g/dl: platelet (PLT|
count 2100,000/mm3; GOT and GPT less than or equal to
two-and-a-half times of the upper limit of the normal range; total
bilirubin <2.0 mg/dl; creatinine <1.5 mg/dl; creatinine clearance
>60 ml/min); and (ix) written informed consent. The exclusion criteria
included (i) synchronous or metachronous (within 5 years) malignancy
other than carcinoma in situ; (ii) pregnancy or lactation; (iii) undergo-
ing treatment with a major tranquilizer: (iv) undergoing long-term
treatment with steroids; (v) undergoing treatment with flucytosine, phe-
nytoin, or warfarin; and (vi) lung fibrosis, interstitial pneumonitis, bow-
el obstruction, or ischemic heart disease that requires therapy.

Preoperative Chemotherapy

In this treatment, S-1 was given orally twice daily for the first
3 weeks of a 4-week course. The dose of S-I administered each time
was calculated according to the paticnt’s body surface area as fol-
lows: less than 1.25 mz, 40 mg: 1.25 or greater but less than 1.5 m:,
50 mg; and 1.5 m? or greater, 60 mg. CDDP was given as an intra-
venous infusion of 60 mg/m2 on day 8 of each course.

Fourteen to 20 days after the second course of chemotherapy. tu-
mor resectability was assessed.

Surgery

The resection criteria were as follows: (i) RO resection was possible
by gastrectomy with D2/3 lymph node dissection where resectability
was assessed comprehensively with CT scan, upper gastroenterological
endoscopy and barium meal study, and (i) suflicient organ function
(WBC >3,000/mm?, PLT count >100,000/mm>, arterial oxygen pres-
sure in room air >60 torr). Patients who fulfilled those criteria were
subjected to surgery between 21 and 34 days after the last administra-
tion of chemotherapy. When RO resection was achieved, no additional
treatment was prescribed until the tumor recurred.

Objectives, Evaluation, and Statistical Hypothesis

Primary endpoints were percent completion of protocol treatment
and incidence of treatment-related death (TRD). Secondary end-
points were overall survival (OS). response rate, toxicities, and post-
operative morbidity and mortality.

The percent completion of protocol treatment was defined as the
number of patients in all cligible patients who completed the two
courses of preoperative chemotherapy and the R0O/I resection by gas-
trectomy with extended removal of regional lymph nodes (D2) speci-
fied in the Japanese classification of gastric cancer (JCGC) or D2 plus
para-aortic nodal dissection (D3). The definition of peritoncal lavage
cytology (CY) was also specified in the JCGC. CY is diagnosed from
either ascites or peritoneal lavage and was classified as CY| (positive)
and CYO (negative). R1 resection due to CY1 was included in the
numerator of percent completion, but R1 resection due to other causes
was excluded. OS was defined as the time from the date of registra-
tion to the date of death regardless of cause, and was censored cases
at the date of the last follow-up for surviving patients.
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As the Response Evaluation Criteria in Solid Tumors cannot be
used to evaluate the efficacy on the primary tumor, response evaluation
was performed using the upper gastroenterological barium meal study
according 1o the Japanese Gastric Cancer Association (JGCA) classifi-
cation in this study (Japanese Classification of Gastric Carcinoma) |8].

The pathological response of the primary tumor was assessed and
divided into five categories of Grades 0-3. according to the criteria
defined by JGCA [8]. Surgical specimens were pathologically evalu-
ated and graded according to the proportion of the tumor affected by
degeneration or necrosis, as follows: Grade 0, none of the tumor
affected; Grade la, <1/3 affected; Grade 1b, >1/3 and <2/3 affect-
ed: Grade 2, >2/3 affected:; and Grade 3, no residual tumor. Adverse
events during chemotherapy were evaluated by National Cancer In-
stitute—Common Toxicity Criteria Version 2.0 [9].

The planned sample size was 50 patients, which was calculated
by SWOG’s two-stage design based on the expected percent comple-
tion of protocol treatment of 60% and a threshold of 45%, with a
one-sided alpha of 10%. Three-year OS was one of the secondary
endpoints, which was expected to exceed 15%. The survival curve
was estimated using the Kaplan-Meier method and 95% CI of yearly
survival was calculated with Greenwood’s formula. The number of
TRD was monitored regularly and the treatment was considered to
be safe il point estimates of TRD did not exceed 5%. Statistical
analysis was done with SAS version 9.1 (SAS Institute, Cary, NC).

This phase 11 study was approved by the JCOG Clinical Trial
Review Committee and the institutional review board of each institu-
tion involved. Twenty-five institutions of the GCSSG of the JCOG
participated in the study.

RESULTS

Between March 2003 and December 2003, 50 patients were en-
rolled into this study. All patients except 1 were eligible and were
followed up for more than 3 years after registration. One patient was
judged as TRD by the JCOG Data and Safety Monitoring Commit-
tee. Flow diagram of 50 enrolled patients shows in Figure 1. Table |
shows patient demographics and tumor characteristics.

Preoperative Chemotherapy and Clinical Response

Of the 49 eligible patients, 43 completed the two courses of che-
motherapy defined by the protocol. One patient refused to receive
any protocol treatment and five patients did not complete the preop-
crative chemotherapy due to disease progression in 2, adverse events
in 2, and TRD in 1.

[ Enrolled patients n = 50 |

Ineligible: 1¢—]

1

| Eligible patients n = 49

—— Refused treatment: 1

Started chemotherapy n = 48
{n = 49 including ineligible)

— Not completed chemotherapy: §
Ad 3 :
[j/ontszz J l:lsaasezz

ompleted chemotherapy n =43
{n = 44 including ineligible)

Ci apy-
related death: 1

Proceeded to surgery n =47
{n = 48 including ineligible)

Fig. 1. Flow diagram of 50 enrolled patients.



TABLE I. Patient Demographics and Tumor Characteristics (n = 50)
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TABLE III. Surgical Findings in All Operated Patients (n = 47)

Age (median, range) 61.32-75
Sex (male/female) 20/21
PS (O/1) 45/5
Location of the tumor

Upper third 12

Middle third 26

Lower third . 10

Unknown 2
Macroscopic type

Type 3 20

Type 4 30
Histology (Lauren’s)

Intestinal 9

Diffuse 41

Among the 49 eligible patients, clinical responses by upper
gastrointestinal barium meal study were centrally reviewed in 41. Of
the 41 patients, 25 were responders, including no complete response
and 25 partial responses; 13 had stable discase; and 3 had progres-
sive disease. Thus, the clinical response rate in all the 49 eligible
patients was 51.0% (95% ClI, 36.3-65.6%).

Surgical Findings and Surgical Pathology

All the 43 patients who completed chemotherapy underwent sur-
gery. Of the five patients who did not complete chemotherapy. four
underwent surgery and one did not due to TRD. In total, 47 patients
underwent surgery attempting RO resection.

Of these 47 patients, RO resection was performed in 31, Rl in 6
due to positive peritoneal cytology (CY 1), and R2 in 10 due to unre-
sectable tumors (Table 11). Thus, the proportion of RO/ resections in
all the 49 eligible patients was 75.5% (95% CI, 61.1-86.7%).

TABLE 1I. Pathological Findings in All Resected Patients (n = 47)

Depth of wmor invasion®

TI 4
2 1
T3 18
T4 7
Unknown 1°
JGCA-nodal status®
NO 8
NI 10
N2 16
N3 7
Curability
RO 3]
Rl 6
R2 10
JGCA-stage
1A 3
IB 2
1 7
1A 5
1B 6
v 24
JGC A-pathological response®
Grade 0 9
Grade la 9
Grade Ib 10
Grade 2 12
Grade 3 I

“Six patients with bypass or probe laparotomy were not included.
PNot evaluable due (o no residual cancer cells.
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Depth of tumor invasion

TI 0
T2 8
T3 30
T4 9
JGCA-nodal status
NO 9
N1 1
N2 16
N3 S
NX 3
Peritoneal cytology
Negative 33
Positive 14
Peritoneal dissemination
Negative 38
Positive 9
Type of resection
Total gastrectomy 38
Distal gastrectomy 3
Bypass 1
Probe laparotomy 5
Lymph node dissection®
D2 ' 30
D3
Other 4
Number of nodes dissected”
Median. range 67:24-157
Resection of adjacent organs
No 11
Yes 36
Resected organs (multiple choices allowed)
Spleen 30
Gallbladder 23
Pancreas 7
Colon 7
Others 5

Six patients with bypass or probe laparotomy were not included.
"Six patients with bypass or probe laparotomy were not included. One patient
had no available data.

Among the 43 patients who completed the two courses of preop-
erative chemotherapy, 36 underwent the RO/l resection. Therefore,
the percentage completion of protocol treatment was 73.5% (80%
Cl, 63.7-81.7%). which rejected the null hypothesis (P < 0.0001).

The surgical findings are shown in Table Il. Among the 10
patients who underwent R2 resection, 5 underwent exploratory lapa-
rotomy due to peritoneal metastases and | underwent gastro-jejunos-
tomy as a palliative measure.

The pathological findings are shown in Table 111. The pathological
response rate in all the eligible patients, defined by the degeneration/
necrosis area > 1/3 (Grades 1b, 2, and 3), was 46.9% (23/49).

Adverse Events During the Chemotherapy

Safety analysis of the chemotherapy was performed in all the
treated patients including the ineligible patient. Adverse events dur-
ing the chemotherapy are shown in Table 1V. One patient died due to
uncontrollable hemorrhage from the primary tumor. Thus, the pro-
portion of chemotherapy-related mortality was 2.0% (1/49).

Surgical Complications

Surgical complications were assessed in all the operated patients
including the ineligible patient. and the results are shown in Table V.
Grade 4 pneumonia was observed in two patients. Overall, there was
neither surgical mortality nor reoperation.
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TABLE 1V. Adverse Events During the Chemotherapy in All Eligible Patients (n = 49)

Grade 1 Grade 2 Grade 3 Grade 4 % Grade 3/4
Laboratory findings
Leukocyte 15 I 3 0 6
Neutrophil 11 11 7 0 14
Hemoglobin 14 13 5 0 10
Platelet 2 3 0 0 0
Hypoalbuminemia 32 3 0 - 0
Total bilirubin 10 2 0 0 (¢]
AST 7 Q 0 0 0
ALT 7 1 0 0 0
Creatinine 3 0 0 0
Hyponatremia 19 - 3 0 6
Hypokalemia . 8 = 2 0 4
Febrile neutropenia - - [¢] 0 0
Hemorrhage (with Grade 3 or 4 thrombocytopenia) 0 - 1 0 2
Infection (with Grade 3 or 4 neutrophils) - - 1 0 2
Objective findings
Fatigue 14 4 1 0 2
Anorexia 21 9 7 0 14
Diarrhea 5 4 0 0 0
Nausea 20 6 3 0 6
Vomiting 7 2 0 0 4]
Stomatitis 8 2 0 0 0

Overall Survival

Survival was examined in the 49 cligible patients. The OS curve
is shown in Figure 2. The percentage of 3-year survival was 24.5%
(95% Cl, 13.6-37.1%) and thus, the lower limit of the 95% CI was
slightly lower than the prespecified threshold (15%). Median survival
time was 17.3 months (95% ClI, 15.1-23.8 months).

The OS curves according to macroscopic type (type 4 and large
type 3) are shown in Figure 3, where survival curves are not much
different (hazard ratio, 1.20; 95% CI, 0.62-2.32).

DISCUSSION

This phase 11 study demonstrated that excellent percentage of
completion of protocol treatment could be achieved by preoperative
chemotherapy with S-1 + CDDP. The completion of protocol treat-
ment of both RO/I gastrectomy and preoperative chemotherapy was
73.5%, which was much higher than the threshold of 45% and even
the expected proportion of 60%. In addition, the proportion of TRD
is 2.0% in our study. From the results of the present study, preopera-
tive chemotherapy with S-1 + CDDP followed by gastrectomy was
considered to be safe and feasible enough to be followed by a subse-
quent phase 111 study for type 4 and large type 3 gastric cancers.

Despite recent advances in chemotherapy and radical surgery, the
prognosis of advanced gastric cancer is still unsatisfactory. There is
a significant difference in prognosis based upon the Borrmann’s mac-
roscopic classification of gastric cancers [10]. The prognoses of

TABLE V. Surgical Complications in All Operated Patients (n = 48)

No. of patients (%)

Leakage 00

Pancreatic fistula 4(8.3)
Cholecystitis 1¢2.1)
Peritoneal abscess 3(6.3)
Pneumonia 2(#.2)
Atelectasis 1¢2.1)
Wound infection 3(6.3)
Stomal stenosis 0
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patients with large tumors of types 3 and 4 were significantly worse
than those of patients with umors of types | and 2. This is not only
due to high rate of M1 diseases at the time of surgery but also the
high recurrent rate even after curative resection. To treat large type 3
or type 4 gastric cancer, the spleen or the pancreas is often involved
by the primary tumor, which would necessitate organ resection; even
without involvement, splenectomy is often carried out considering
the high frequency of nodal metastasis to the splenic hilum. The
recovery from such surgery is often prolonged, and delay or cancel-
lation of adjuvant therapy is not rare. Therefore, a new strategy, such
as preoperative or perioperative chemotherapy, is warranted.

A recent randomized controlled trial shows that perioperative che-
motherapy with epirubicin, CDDP, and fluorouracil improves OS and
progression-free survival in patients with resectable gastric cancer, as
compared with surgery alone [4]. However, OS was still unsatisfac-
tory considering the wmor stages of the registered patients.

S-1 is a promising drug for advanced gastric cancer. Recently, it
was proven that adjuvant chemotherapy with S-1 monotherapy can
significantly improve OS of patients with pathological stages 2 and 3
gastric cancer who underwent RO resection with D2 lymphadenecto-
my [11]. Previously, we conducted a phase H study to evaluate the
safety and efficacy of preoperative chemotherapy with S-1 monother-
apy followed by radical surgery in patients with type 4 gastric cancer
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Fig. 2.
patients.

Kaplan—-Meier overall survival curve for the 49 eligible
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Fig. 3. Kaplan-Meier overall survival curve according to macro-
scopic type (type 4 and large type 3) for the 49 eligible patients.

(JCOG0002) [12]. JCOGO002 revealed that the response rate was as
low as 32.6%. although the toxicity of the chemotherapy and the
surgical complications were acceptable. The 2-year survival was bet-
ter than that of the historical controls, but did not reach the expected
survival. Therefore, other combination chemotherapies are consid-
ered to be more promising than S-1 monotherapy for preoperative
chemotherapy against type 4 or large type 3 gastric cancer.

From the viewpoint of chemotherapeutic effects, S-1 + CDDP
showed much better effects than S-1 monotherapy. One patient
showed complete response. Unlike breast cancer, complete response
is relatively rare and the evaluation of the therapeutic effect is car-
ried out by determining the proportion of the primary tumor area
showing fibrosis or degeneration. However, whether or not such an
evaluation method can predict prognosis is still controversial [13,14].

CPT-11 is another promising drug for advanced gastric cancer. In
a JCOGO00! phase I study of preoperative chemotherapy with CPT-
Il + CDDP for locally advanced gastric cancer with extensive
lymph node metastasis, the toxicities were not very high but the
mortality was more than 5% [15]. In the present study, one TRD
occurred during the preoperative chemotherapy but the overall mor-
tality was 2.0%, which was lower than that of the JCOGO00! study.
In addition, Grade 4 pncumonia was observed postoperatively in two
patients, but both were manageable. Compared with CPT-
11 + CDDP, S-1 + CDDP showed a much better safety profile and
operative morbidity was as low as that in the pure surgical study,
JCOGS0T [16].

In the present study, this multimodality treatment achieved a fa-
vorable percentage of 3-year survival of 24.5% (95% CIl, 13.6—
37.1%) for patients with type 4 or large type 3 gastric cancer. Com-
pared to patients with these tumors who were treated with surgery
alone even after curative resection, the point estimate of the 3-year
survival was high, although the inferior border of the 95% CI was
not higher than expected. This might be due to more patients with
peritoneal seedings than that estimated before this study.

As a result, 14 of the 47 patients (29.8%) were revealed to have
positive peritoneal cytology. Because of the difficulty in excluding
patients with peritoneal dissemination by conventional diagnostic im-
aging procedures, such as CT and the use of barium enema, staging
laparoscopy is useful to estimate advanced gastric cancer [17]. As
our main objective was to confirm the safety of this preoperative
treatment and the high percentage RO resection, we did not include
laparoscopically confirmed MO in our eligibility criteria. In the ongo-
ing phase 1 study, however, we apply laparoscopic examination to
exclude patients with macroscopic peritoneal seedings.
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As the results of this study met our expectations in terms of the
primary endpoints, we have started a phase 111 study (JCOGO0501) on
large type 3 or type 4 gastric cancer, comparing this preoperative
chemotherapy followed by D2 surgery with surgery alone, both of
which are followed by postoperative S-1 adjuvant chemotherapy for
I year. The results of the ongoing phase 111 study are awaited.
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The Significance and Problem of the Abdominal Para-aortic Lymph Node (PAN) Dissection for Advanced Gas-
tric Carcinoma: Nashimoto A*!, Yabusaki H*! and Matsuki A*! (*!Department of Surgery, Niigata Cancer Center
Hospital)

The clinical significance of the 806 patients who underwent gastrectomy with D2+PAN dissection from 1969 to 2010
was studied. The median operative time was 255 minutes, bleeding volume was 268 g and the median retrieved lymph
nodes were 57. The number of patients with positive PAN was 224 (27.8%), and 125 patients (55.8%) were performed
RO operation, whose 5-year survival rate was 13.4% and the median survival time (MST) was 457 days. There were 17
patients who survived more than 5 year and the number of their positive PAN was mostly one or two. The positive rate of
each field of PAN was 20.3% in a2-inter region, 28.2% in a2-latero region, and 24.1% in bl-inter region, and 34.4% in
bl-latero region, and its 5-year survival rate was 2.1%, 8.7%, 7.5%, 5.5%, respectively.

The clinical significance of 22 patients who underwent recurrent PAN concentrated dissection from 1990 to 2006 was
also studied. The number of the positive and retrieved number of PAN was 9 (ranged 1~30), and 16 (ranged 4~31),
respectively. An average interval period was 24.5 months from the first surgery to the second surgery and the MST was
24.8 months from the second surgery. After the second surgery, 4 patients survived more than five years, but patients
died around 1 year after second surgery. The criteria for dissection of PAN should be strict.

The result of JCOG-9501 denied the prophylactic dissection of PAN. But the dissection of positive PAN after preoper-
ative chemotherapy or dissection of recurrent PAN may be selected as one of the multimodality therapy, when there are
other non-curative factors.

Key words: Dissection of abdominal para-aortic lymph node (PAN), Gastric cancer, Recurrence, Survival
Jpn J Cancer Clin 58(1): 17~24, 2012
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latero 8.3%, b2-inter 2.2%, b2-latero 3.1% T -
7= (K16).
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% 1 Clinicopathological characteristics
- N=806

Sex male 521 i (65%)
female 285 $ (35%)
Age ‘median (range) 62 & (21~88)
Location U 235 #1(29%)
M 153 #1(19%)
L 291 %1 (36%)
LMU 127 £1(16%)
Tumor size median (range) 7.0 cm (2~25)
Gross type expansive 341 #1(42%)
0,1,2)
invasive 465 1 (58%)
3,4,5)
sT—factor T2 166 %1 (21%)
T3, 4 640 %1 (79%)
sN-factor NO 88 #1(11%)
N1 177 $1(22%)
N2~ 541 61 (67%)
pT—factor pT1,2 274 41(34%)
pT 3,4 532 #(66%)
pN—factor pNO 175 #1(22%)
pN1 147 1 (18%)
pN2 192 #1(24%)
pN3 292 i (36%)
Surgical resec-  total 453 611 (56%)
tion distal 355 il (44%)
Curability CA 171 1(21%)
CB 492 51 (61%)
CC 143 %1 (18%)
QOpe. Time median (range) 255 4 (70~720)
Blood loss median (range) 268 mL
(30~2,600)
No. of retrieved median(range) 57 {8 (6~162)
nodes
Hist. diff, 347 #1(43%)
undiff. 459 1 (57%)

caudal pancreatectomy 287 (36%), splenectomy 407
(51%)

2B &

1) HEFREEOBKFEFNERT

B 1761, LHESHITH D, FFRER 57
% (38~T6 %) THo7 (¥(2). ARBIEE
RIBA5%TH Y, FFEs, BREHEES 163
FEEL T BRBHC &R L. UV EiE
EE L D1:2 B, D2:14 61 (64%), D36 Bl %
< DIEFIT D2 L EDOBERZINTIY, A

3B 210460, MRS YR 1261TH - 7.

2) No. 16 BRFOEB IR

BFEMEED No. 16 FiF Y VI SEHERIT 16 E
(4~31f8) TH, No. 16 ImH U v/ &3 9 H
(1~30 ) THo7. BFEMEABRE T L
BEEESIR~OEERBEO-DEHEICK -2
2IEFI AR L. £, 1B TIRREER &
D RO No. 1602 8 L UBEBEESHIRFABEOKE
BEE L. FEBE M- TOWIERR 36,
BIZEEB260THY, BFHOENHKRITY V
INERERYE 20 B, FRUIER 3 41, BIEHHE 24, R
BRBAIE 2 BT - 7-.

3) =bRBE

FHRERT L 22 FlOPEIFH» LHFMNE
T (PN ERM 245 1 A), BLUBFH»L
OB CPH4EHERRR 24.8 W A) 2B 8 ITRT.
BFMESEU EAFSER CEET 4 61
THY, 5EEFE22.7%, MST i238.6 WA T
b7 BREAEFEC OV TIIEIREFRATDH
AP, BFEME I7THE 10 VA £ TREBRE
BCTHo/cl L EBRLTWA. LL, FEEH
DORFEIHFMEL 1 FREICFETLTED, No.
16 BHE LRI 2BOBRTERICIRET
5.

©
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> 7Bl & LT, stage migration ® No. 16 {TF
FELBUNEBORER EBRHEREINS. i,
L»L, TR No. 16 BEORIERM DN
JCOG 9501 i & 0 #EFT B OB RSN T
% D2+ FBiE No. 16 BFIXEESI A, Ly
L, JCOG9501 TidsiAFFIT 33T 5 MEkFH9 No.
16 U VSEIERB B EAIE 8.8% (23/260) &4
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No. 16 inter

20.3 % (47/231)

25.1 % (112/446)

17.1 % (12/70)

No. 16 latero

28.2 % (116/412)

34.4 % (119/346)

28.6 % (18/63)

No. 16 Baf%2E 27.8 % (224/806)

3 No. 16 SMIRERBIRR

(%)
100 -

50

— a2-latero+ (N=116)
— az-inter+ (N=47)

— bi-latero+ (N=119)
we bl-inter+ (N=112)

3 4 5 years

B4 $EE5] No. 16 SBEIEESI O L dhiR
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Tid D2+No. 16 BEX T 5> KB H 520, bh
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No. 16 inter

4.1 % (11/266)

No. 16 latero

7.5 % (29/387)

b1

7.1 % (25/353) 8.3 % (22/265)

2.2 % (3/139) 3.1 % (4/129)

B5 HERAEEBEMIESICETS No. 16 {HEHIER
R (No. 16LN 5 # & : Surgical 0.0%,
Pathological 8.3%)

S5lyod, () 49yo.%,(U)  47yo.d, (MLU) 64y0.2, (1)

100 4

47y0.%, (M)  48y0.d, (MUL) 67y0.d,(U)
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%

N=125
MST : 457 R
50 5HEEEHE 1134 %

13.4 %

0 T T T T

0 1 2 3 4 5 years

6 No. 16 B4 RO EHIOL TR

54y0.80)  57y0.%,(MUL)

Type 2,tubl, si, Type2,por2,ss, Type3,tub2, sm, Ha+lc, tubt, sm, Type3,por2, ss, Type2,tub2, se, Type2,port,se, Type2 pori,ss, Type 2, muc,se,

alive alive alive 8y7mo,dead alive

alive alive 10y7mo,dead  alive

° ° °
AN AN AN
74y0.%,()  33yo.?,(MUL) 63yo.f, ()  S7yod,(M  6dyo.d, (M  68yod ()  52yod,(U)  53yo.d,(UE)

Type 3, port, se, Typed,por2,si, Type3,port,se, Typed,por2,ss, Type3,por2,ss, Type?2,port,se, Typed,porl,ss, Type?2, tub2, se,

alive 5y9mo, dead alive 11y8mo, dead  alive

5y8mo,dead  alive

B 7 5-YEAR SURVIVORS AFTER GASTRECTOMY with No. 16 LN dissection (17 Cases)
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#F2 No. 16 BRICHT YRR GBE) #
PR FHEFOEZREF

(N=22)

male/female

Sex 17/5
Age median 57y.0.
(38~76
Location L/M/U/LMU 10/3/7/2
sT sT2/sT3/sT4 4/16/2
P PO/P (+) 21/1
H HO/H (+) 21/1
sN sNO/sN1, sN2/ 4/12/6
sN3
Gross 0/1,2/3,4 2/10/10
D D1/D2/D3 2/14/6
Tumor size median 8.4 cm
(3.3~13.5)
Surg. gotal Gr./Distal 10/12
T.
Depth mp, ss/se/si 8/12/2
pN pNO/pN1, N2/ 2/13/7
pN3
Curability A/B 3/19
Hist. diff. /undiff 10/12
Initial ope.
90 80 70 60 50 40 30 20
mongT e

100

!

T.M]
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Objectives. The significance of splenectomy in advanced proximal gastric cancer is examined retrospectively. Methods. From 1994 to
2004, 505 patients with advanced proximal gastric cancer underwent curative total gastrectomy with preserving spleen (T) for 264
patients and total gastrectomy with splenectomy (ST) for 241 patients. Results. Patients who underwent splenectomy showed more
advanced lesions. The metastatic rate of lymph node (LN) in the splenic hilus (No. 10) in ST was 18.3%. As for the incidence of
surgical complications, there was not statistically difference except for pancreatic fistula. The index of estimated benefit of (No. 10)
LN was 4.2, which was similar to that of (No. 9), (No. 11p), (No. 11d), and (No. 16) LNs. 5-year survival rate of (No. 10) positive
group was 22.2%. 5-year survival rates of pSE and pN2 in T group were better than that of pSE and pN2 in ST, respectively. The
superiority of ST was not confirmed even in Stage 11, I11A, and 11IB. Conclusion. Splenectomy was not effective for patients with
(No. 10) metastasis in long-term survival. Spleen-preserving total gastrectomy will be feasible and be enough to accomplish radical

surgery for locally advanced proximal gastric cancer.

1. Introduction

Although it is well known that lymph node (LN) metastasis
is an important factor in the prognosis of gastric cancer,
the optical extent of LN dissection remains controversial.
Splenectomy has been indicated to remove the LNs sur-
rounding the splenic artery (No. 11) and splenic hilum
(No. 10). Previous reports suggested that gastrectomy with
splenectomy resulted in better survival than gastrectomy
alone in gastric cancer patients [1]. The Japanese retrospec-
tive studies revealed that the frequency of LN metastasis to
No. 10 in proximal gastric cancer was 15-20%, and the 5-
year survival rate was 20-25% [2, 3]. Total gastrectomy with
splenectomy is considered to be a standard procedure for
proximal advanced gastric cancer in gastric cancer treatment
guidelines [4]. But two large prospective randomized trials in
western countries reported that splenectomy was a risk factor
for morbidity and mortality [5, 6]. Preservation of the spleen
during extended lymphadenectomy decreases complications
with no clear evidence of improvement or detriment to

overall survival [7]. Then modified D2 lymphadenectomy
avoiding splenectomy is now accepted as a standard pro-
cedure in the west countries. Our retrospective study was
designed to investigate the significance of splenectomy by
evaluating postoperative morbidity, frequency of the each
LN metastasis, and long-term surgical outcomes of locally
advanced proximal gastric cancer patients who underwent
total gastrectomy with RO resection.

2. Patients and Methods

2.1. Pathological Examination of Lymph Nodes. All regional
LNs were separated immediately after gastrectomy by the
operators. Node numbers were recorded using a LN map
(Figure 1). Nodes were assigned to the appropriate anatom-
ical stations according to Japanese Classification of Gastric
Carcinoma (JCGC) of the 2nd English edition [8]. Nodes
found at each station were labeled and immediately sent for
histological examination.



