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A Phase Il trial was initiated in Japan to evaluate the efficacy and safety of preoperative
chemotherapy with docetaxel, cisplatin and S-1 for gastric cancer with extensive lymph node
metastasis. Patients are eligible to participate in the study if they have para-aortic lymph node
metastases (stations no. 16a2/16b1) and/or a bulky lymph node (>3 cm x 1 or >1.5¢cm x 2)
along the celiac, splenic, common or proper hepatic arteries or the superior mesenteric vein,
while patients with other distant metastases are ineligible. A total of 50 patients will be
enrolled over 2.5 years. The primary endpoint is the response rate of the preoperative chemo-
therapy, which will be assessed based on the Response Evaluation Criteria in Solid Tumors
ver. 1.0. The secondary endpoints are %3-year survival, %5-year survival, proportion of
patients with RO resection, proportion of patients who complete the preoperative chemother-
apy and surgery, proportion of patients who complete the protocol treatment, pathological
response rate and adverse events. This trial was registered at the UMIN Clinical Trials
Registry (www.umin.ac.jp/ctr/) as UMINOOOO06069.

Key words: gastric cancer — extensive [ymph node metastasis — preoperative chemotherapy — Phase 11

INTRODUCTION

Gastric cancer with extensive lymph node metastasis (ELM)

Since 2000, we have performed two Phase Il trials
(JCOGO00T and JCOGO405) to evaluate the preoperative

is often unresectable. Furthermore, patients with gastric
cancer and ELM often have a poor prognosis, even after an
RO resection. The Stomach Cancer Study Group of the Japan
Clinical Oncology Group (SCSG/JCOG) has addressed this
problem.

chemotherapy followed by gastrectomy with D2 plus para-
aortic lymph node dissection (PAND) for gastric cancer with
ELM. In JCOGOO00I, the patients received two or three
courses of irinotecan (70 n1g/n12 on days | and 15) and cis-
platin (80 mg/m? on day 1), and then underwent surgery.

> The Author 2012. Published by Oxford University Press. All rights reserved.
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This study showed a good %3-year survival of 27.0%, but
was terminated because of three treatment-related deaths
(TRDs) among 55 enrolled patients (1). To develop a safer
and more effective treatment, we conducted JCOG0405, in
which patients received two or three courses of cisplatin
(60 mg/m? on day 8) and S-1 (80 mg/m? from days 1-21)
(CS) as preoperative chemotherapy and then underwent
surgery. This study also showed an excellent %3-year sur-
vival of 58.8% with no TRD and low toxicity (2).
Preoperative chemotherapy with CS is highly promising and
is considered the current standard treatment for gastric
cancer patients with ELM in SCSG/JCOG.

JCOG9501 demonstrated that prophylactic PAND did not
improve survival (3). However, an integrated analysis of
JCOGO000! and JCOG0405 showed a greater therapeutic
index (multiplication of frequency of lymph nodes metastasis
by a 3-year survival rate) (4) of para-aortic lymph node than
JCOGY501 even in patients with bulky lymph node without
para-aortic lymph node preoperatively (JCOG0001: 4.3,
JCOGO0405: 12, JCOGI501: 2.7). Therefore, we adopted the
same surgical procedure as in previous studies, D2 plus
PAND, for all this population.

Recently, the addition of docetaxel to cisplatin and 5-FU was
shown to improve the outcome of unresectable or recurrent
gastric cancer patients in the USA and Europe (5). In Japan,
several Phase | and Phase Il trials have been conducted to evalu-
ate a combination of docetaxel, cisplatin and S-1 (DCS) in
patients with unresectable or recurrent gastric cancer (6—9).
Although neutropenia and febrile neutropenia frequently oc-
curred, the response rate was extremely high in each trial. Among
several DCS regimens, we adopted the one used in the Phase 11
trial at Kitasato University (the Kitasato regimen) because this
regimen was shown to have less toxicity and a higher response
rate than other regimens. Here, we are conducting a multi-
institutional Phase II trial (JCOG1002) to evaluate the efficacy
and safety of DCS (the Kitasato regimen) as a preoperative
chemotherapy for gastric cancer with ELM. If the efficacy and
safety prove to be sufficient, we will conduct a Phase III trial to
compare preoperative DCS with the current standard CS.

The JCOG Protocol Review Committee approved this
study protocol in June 2011, and this study was activated in
July 2011. This trial was registered at the UMIN Clinical
Trials Registry (www.umin.ac.jp/ctr/) as UMINO00006069.

PROTOCOL DIGEST OF THE JCOG1002
PURPOSE

The aim of this study is to evaluate the efficacy and safety of
DCS as a preoperative chemotherapy for gastric cancer with
ELM.

STubY SETTING

A multi-institutional (50 specialized centers), single-arm
Phase 11 trial.

Jpn J Clin Oncol 2012;42(6) 557

ENDPOINTS

The primary endpoint is the response rate to preoperative
chemotherapy as assessed by the Response Evaluation
Criteria in Solid Tumors (RECIST) ver. 1.0. RECIST
ver. 1.0 is used instead of ver. 1.1 because we will compare
the results with previous studies using the same criteria. The
secondary endpoints are %3-year survival, %5-year survival,
proportion of patients with RO resection, proportion of
patients who complete the preoperative chemotherapy and
surgery, proportion of patients who complete the protocol
treatment, pathological response rate and adverse events.

IncLusion CRITERIA

(i) Histologically proven primary gastric adenocarcinoma

(i1) Contrast-enhanced abdominal computed tomography
(CT; 10 mm or less of slice thickness) revealed one or
both of the following:

(a) Para-aortic lymph node metastasis >1.0 cm
between the upper margin of the celiac artery and
the upper border of the inferior mesenteric artery
(stations no. 16a2/16bl)

(b) Bulky lymph nodes (>3 cm x 1 or >1.5cm x 2)
along the celiac, splenic, common or proper
hepatic arteries, or the superior mesenteric vein

(iii) Contrast-enhanced thoracic/abdominal/pelvic CT
revealed none of the following:

(a) Mediastinal lymph node metastasis

(b) Lung metastasis

(c) Peritoneal metastasis

(d) Liver metastasis

(e) Pleural cffusion, ascites

(f) Para-aortic lymph node metastasis other than sta-
tions no. 16a2/16bl

(g) Other distant metastases

(iv) The macroscopic tumor type is neither the Borrmann

type 4 nor large (8 cm or more) type 3

(v) No esophageal invasion or an invasion of 3 cm or less
(vi) No gastric stump cancer
(vii) No clinical signs of cervical lymph node or distant
metastascs
(viii) A staging laparoscopy or laparotomy performed
within 28 days revealed negative washing cytology
and no peritoncal metastasis
(ix) Aged between 20 and 75 years
(x) An Eastern Cooperative Oncology Group performance
status of 0 or 1
(xi) No prior chemotherapy, radiotherapy or endocrine
therapy for any malignancies
(xi1) No prior surgery for gastric carcinoma except bypass
surgery and endoscopic resection
(xiii) Fair oral intake with or without bypass surgery
(xiv) Adequate organ function
(xv) Written informed consent
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Excrusion CRITERIA

(i) Synchronous or metachronous (within 5 years) malig-
nancies other than carcinoma in sifu or mucosal
carcinoma

(ii) Pregnant or breast-feeding women

(ii1) Severe mental disease
(iv) Currently treated with systemic steroids
(v) HBs antigen positive
(vi) Currently treated with flucytosine, phenytoin or
warfarin
(vii) lodine allergy
(viii) History of hypersensitivity to docetaxel, cisplatin or
polysorbate 80
(ix) Peripheral motor neuropathy or peripheral sensory
neuropathy for any reason

(x) Edema of the limbs and trunk for any reason

(xi) Interstitial pneumonia, pulmonary fibrosis or severe
emphysema

(xii) Active bacterial or fungal infections

(xiii) History of myocardial infarction or unstable angina
pectoris within 6 months

(xiv) Uncontrolled hypertension

(xv) Uncontrolled diabetes mellitus or routine administra-
tion of insulin.

TREATMENT METHODS
PREOPERATIVE CHEMOTHERAPY

Patients receive an infusion of docetaxel (40 mg/m?/day) and
cisplatin (60 mg/m?/day) on day 1, and take oral S-1 (80 mg/
m?/day) for 2 weeks from days 1—14 followed by a 2-week
rest period. Two courses of preoperative chemotherapy are
administered unless unequivocal progression or unacceptable
toxicities are observed. After the second course, the tumor
response and feasibility of RO resection are evaluated. When
possible, the patient undergoes surgery within 56 days (pref-
erably 28 days) after the last S-1 treatment. When RO resec-
tion is considered difficult despite tumor shrinkage after the
second course, the patient receives the third course of DCS
before surgery.

PREOPERATIVE EXAMINATIONS

Before enrollment, contrast enhanced thoracic/abdominal/
pelvic CT (<10 mm slice thickness) and staging laparos-
copy (or intra-abdominal exploration during bypass surgery)
are mandatory to check the eligibility criteria. After the
second or third course of preoperative chemotherapy,
patients are evaluated by the following examinations to
check the feasibility of the surgery:

(i) Contrast-enhanced thoracic CT
(ii) Contrast-enhanced abdominal/pelvic CT (the same slice
width as baseline evaluation)
(iii) Staging laparoscopy is not mandatory

(iv) Tumor marker (CEA, CA19-9)
(v) Adequate organ function.

SURGERY

A total or distal gastrectomy with D2 plus PAND is per-
formed. In the total gastrectomy for an upper gastric tumor,
the spleen is also removed. Involved adjacent organ(s), if
any, is also removed to achieve RO resection. A laparoscopic
gastrectomy is not allowed. If resectable M1 disease
(hepatic, peritoneal and/or lymphatic metastases) is found
during surgery, it is removed to achieve R0 resection. If RO
rescction is impossible, the protocol treatment is terminated.
When total gastrectomy with thoracotomy, left upper abdom-
inal exenteration, pancreaticoduodenectomy or Appleby’s
operation is required to achieve the RO resection, the proto-
col treatment is terminated after the operation is completed.

PosTOPERATIVE CHEMOTHERAPY

After the RO resection, adjuvant chemotherapy with S-1 is
initiated within 42 days from surgery. A 6-week course con-
sisting of 4 weeks of daily oral S-1 administration at a dose
of 80 mg/m*/day followed by 2 weeks of rest is repeated
during the first year after surgery. If S-1 treatment is not
initiated within 12 weeks after surgery for any reason, the
protocol treatment is terminated. Even after the RO resection,
if the tumor progressed during the preoperative chemother-
apy and histological examination of the resected specimen
showed no chemotherapeutic effect, the protocol treatment is
terminated and S-1 is not administered.

FoLLow-up

All enrolled patients are followed for 5 years. Physical and
blood examinations are conducted every 3 months for the
first 3 years and every 6 months for the last 2 years. An
abdominal CT is performed every 6 months for the first
3 years and every year for the last 2 years. Chest X-ray and
upper gastrointestinal endoscopy are conducted every year.

STupy DESIGN AND STATISTICAL ANALYSIS

This trial investigates the efficacy and safety of preoperative
DCS followed by gastrectomy with D2 plus PAND and post-
operative S-1. The primary endpoint is analyzed after the
tumor response of all enrolled patients is evaluated. If this
regimen proves promising, a Phase 111 trial will be designed
to evaluate the superiority of preoperative DCS to preopera-
tive S-1 plus cisplatin in terms of overall survival. In this
Phase 1l trial, the sample size is 50 cases, which provides
80% power based on the hypothesis as the expected value of
80% and a threshold value of 65% in the primary endpoint
using one-sided testing at a 10% significance level.
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INTERIM ANALYSIS AND MONITORING

Interim analysis is not planned. The JCOG Data Center con-
ducts data management, central monitoring and statistical
analysis. If the number of TRDs reaches 3 or the number of
cases with R1/R2 resection reaches 13, the registration will
be suspended unless the JCOG Data and Safety Monitoring
Committee approves the continuation of this trial.
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Abstract

Background The Glasgow prognostic score (GPS) is a patient-related measure to determine long-term outcomes in cancer
patients. This study examined the impact of GPS on outcomes including postoperative complications afler curative resection
of gastric cancer.

Methods The systemic inflammatory response was assessed by GPS, and the severity of postoperative complications was
evaluated according to the Clavien—Dindo classification. Survival analysis was performed by the Kaplan—Meier method and
the log rank test. Multivariate analysis was performed to determine significant associations with complications by a logistic
regression model and the independent prognostic values by Cox’s proportional hazards model.

Results Study patients (n=1017) were allocated as follows: 904 (88.9 %) to GPS 0, 92 (9.0 %) to GPS 1, and 21 (2.1 %) to
GPS 2. One hundred sixty-three patients (16.0 %) had postoperative complications of > grade 2. Multivariate logistic analysis
identified gender, body mass index, tumor location, tumor depth, blood transfusion, and comorbidity as significantly
correlated with postoperative complications. However, GPS was not associated with the incidence of complication. On the
other hand, multivariate analysis for overall survival identified GPS as an independent prognostic factor.

Conclusions GPS is a significant predictor of long-term survival in curable gastric cancer surgery but not of short-term
outcomes.

Keywords Gastric cancer - Surgery - Glasgow prognostic tumor-related prognostic factors. Weight loss and perfor-
score - Postoperative outcome mance status have been also associated with treatment out-
come and survival in advanced gastric cancer,® ? although
assessing these parameters as prognostic factors remains
problematic because they are often ill-defined and subject
to bias.”™ The Physiological and Operative Severity Score
for the enUmeration of Morbidity and Mortality (POSSUM)
was subsequently developed as a promising system for risk-
adjusted auditing in surgical practice;” however, this system
and its modification remain overly complicated.

The association between hypoalbuminemia and poor progno-
sis in patients with malignancies is well recognized.'®'* In
addition, it has become clear that a systemic inflammatory re-

Introduction

Gastric cancer 1s the fourth most common malignancy and
second most common cause of cancer-related death world-
wide. Although the incidence of gastric cancer seems to be
decreasing,' the predicted incidence for 2010 was more than
| million.? * Features such as tumor stage, tumor size,
differentiation, and vessel invasion are well established as
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R. Watanabe + T. Sano * T. Yamaguchi protein (CRP), is a prognostic factor independent of performance
Department of Gastroenterological Surgery, Cancer Institute status, weight loss, tumor stage, and other high-risk pathological
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death of patients with advanced cancer, Forrest and colleagues s
developed the inflammation-based Glasgow prognostic score
(GPS), which is simple to measure and well standardized. The
GPS is now recognized as one of the most useful scoring systems
for determining long-term outcomes in patients with various
cancers.'> ' *° However, the relationship between GPS and
short-term outcomes remains uncertain. A recent study in
patients with esophagogastric cancer demonstrated that a system-
ic inflammatory response underlies the recognized relationship
between poor nutritional status and poor short-term outcome.'™*
! Elevated CRP is indeed associated with an increased incidence
of postoperative complications in esophagogastric cancer
patients.* =

We recently revealed a negative impact of postoperative
complications on the long-term survival of patients with
curable gastric cancer (manuscript submitted for publica-
tion). Thus, reducing postoperative complications may im-
prove long-term survival in such patients. The present study
thus sought to clarify the impact of preoperative patient-
related status including GPS as a risk factor for postopera-
tive complications and as a prognostic factor after curative
resection in the same series of patients with gastric cancer.

Patients and Methods
Source of Data

From March 2005 to December 2008, 1,669 patients with
gastric cancer underwent gastrectomy at the Cancer Institute
Hospital of Japanese Foundation for Cancer Research,
Tokyo, Japan. Those patients with distant metastasis, under-
going non-curative gastrectomy, or who died during hospital
stay were excluded. The final study group included those
remaining patients who also had pre-surgery albumin and
CRP measurements recorded (n=1017). Gastrectomy and
lymph node dissection were carried out according to the
recommendations of the Japanese Research Society for Gas-
tric Cancer. Tumor staging was evaluated according to the
7th edition of the International Union Against Cancer
(UICC)-TNM classification (7th TNM). Patients with path-
ological stage 11 and 1l basically received adjuvant chemo-
therapy. Information including patient characteristics,
surgical records, and pathological data were obtained from
the database of our hospital.

Dates and causes of death among the study patients
were collected from the follow-up data based on clinical
examinations performed every 3—6 months after discharge.
Deaths as a direct result of gastric cancer in the follow-up
period were used to calculate the cancer-specific survival
(CS) rate, whereas overall survival (OS) evaluated deaths
from any cause.

@ Springer

GPS Scoring

The modified GPS (mGPS) was used in addition to the original
GPS to evaluate inflammatory status prior to surgery to deter-
mine which score is more reflective of prognosis in patients
with gastric cancer.”* The GPS was constructed as follows:
Patients with both an elevated CRP (> 10 mg/1) and hypoalbu-
minemia (< 35 g/l) were allocated a score of 2. Patients with
only one of these biochemical abnormalities were allocated a
score of 1, and those with neither were allocated a score of 0. 8
On the other hand, the mGPS allocated patients with an elevat-
ed CRP (> 10 mg/l) a score of 1 or 2 depending on the absence
or presence of hypoalbuminemia (< 35 g/l), whereas patients
showing no elevation in CRP (< 10 mg/l) were allocated a score
of 0, even if hypoalbuminemia was present.”® The American
Society of Anesthesiologists (ASA) risk classification system
was used to evaluate comorbidity because it describes a
patient’s physical status prior to surgery. The ASA class was
determined before any patient underwent anesthesia.

Evaluation of Complications

During the postoperative period, all patients were observed
for overall complications and only those who had such
occurring within | month after surgery (e.g., anastomotic
leakage, pancreatic fistula, bleeding, wound infection, intra-
abdominal infection, ileus, and pneumonia) were taken as
subjects. We then evaluated the presence and severity of
these postoperative complications using the Clavien—Dindo
classification and defined patients with complications more
than or equal to grade 2 as complication positive.”*** When
two or more complications occurred in one patient, the
higher grade was adopted.

Statistical Analysis

Grouping of the variables was carried out using standard or
previously published thresholds. Comparison of categorical
variables was performed using x* test. The variables signifi-
cant on univariate analysis (not shown) were progressed to a
stepwise Cox regression analysis. We used the Kaplan—Meier
method to estimate survival rates and the Cox proportional
hazards model to assess the effects of covariates on OS and CS
for both univariate and multivariate analyses with the categor-
ical covariates. To allow for multicollinearity, one of the
covariates showing a statistical correlation (such as blood loss
and blood transfusion, tumor location and surgical procedure,
maximum tumor diameter and tumor depth, adjuvant chemo-
therapy and T or N factor) was excluded from the clinical
perspective. Significance was defined as a P value of less than
0.05. JMP 9.0 statistical software for Macintosh (SAS Insti-
tute, Cary, NC, USA) was used for all analysis.



