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or death after complete surgical resection in stage I gastric cancer

Ji Hyun Park - Min-Hee Ryu - Hwa Jung Kim - Baek-Yeol Ryoo *
Changhoon Yoo * Inkeun Park - Young Soo Park : Sung Tae Oh -

Jeong Hwan Yook ‘- Byung Sik Kim - Yoon-Koo Kang

Received: 24 July 2014/ Accepted: 6 January 2015/ Published online: 23 January 2015
© The International Gastric Cancer Association and The Japanese Gastric Cancer Association 2015

Abstract

Background The therapeutic benefit of adjuvant chemo-
therapy has not been proven in stage I gastric cancer (GC).
The aim of this study was to identify stage I GC patients at
high risk of recurrence or death.

Methods We retrospectively reviewed the medical
records of 2,783 patients with pathologically confirmed
stage I GC who underwent curative surgical resection alone
at Asan Medical Center between 2003 and 2007. The
clinicopathologic parameters explored included age, sex,
histologic differentiation, Lauren classification, size,
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location, multiplicity, stage, lymphovascular or perineural
invasion, preoperative serum levels of tumor markers
(carcinoembryonic antigen, carbohydrate antigen 19-9,
carbohydrate antigen 72-4), and type of surgery.

Results With a median follow-up of 54 months (range
0-60 months), 212 patients (7.6 %) experienced recurrence
or death, and the 5 -year recurrence-free survival (RFS)
rate and overall survival rate were 89.9 and 93.4 %,
respectively. With a multivariate analysis, six factors (age
over 65 years, male gender, stage IB GC, lymphovascular
invasion, perineural invasion, and elevated level of carci-
noembryonic antigen) were independent poor prognostic
factors for RFS (p < 0.05). Patients with more than two of
six poor risk factors had a 5-year RFS rate of 79 %,
whereas patients with fewer risk factors had a 5-year RFS
rate of 97 % (p <0.001).

Conclusions In this study cohort, we identified six inde-
pendent risk factors for RFS. The patients with more than
two risk factors are expected to have significant risk of
recurrence or death after curative resection and should be
considered as candidates for adjuvant treatment.
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Introduction

Gastric cancer (GC) is the fifth commonest malignancy and
the third leading cause of cancer-related death worldwide,
and it has the highest incidence and mortality rates in East
Asia, including Japan and Korea [1-4]. In locally advanced
cases, the only current available treatment for cure is
complete surgical resection, and D2 resection is considered
as the standard gastrectomy not only in East Asia but also
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in Western countries [2, 5-7]. In recent large clinical trials,
including the Adjuvant Chemotherapy Trial of TS-1 for
Gastric Cancer (ACTS-GC) and the Capecitabine and
Oxaliplatin Adjuvant Study in Stomach Cancer (CLAS-
SIC), the therapeutic benefit of adjuvant chemotherapy was
established for patients with stage II and stage III GC [8-
11]. As a result, adjuvant chemotherapy with S-1 or a
combination capecitabine and oxaliplatin regimen has
become the standard treatment after D2 resection for stage
IT and stage III GC.

In Korea and Japan, the rate of detection of early-stage
GC has been markedly increased in the last couple of
decades because of nationwide screening programs with
endoscopy. As a result, stage I GC currently accounts for
approximately 50 % of the total number of operations
performed for GC in Japan and Korea [12-14]. Patients
with early-stage GC generally have an excellent prognosis
after curative (RO) resection. In cases of stage I GC, the 5-
and 10-year survival rates have been reported to be over
90 % and 85-90 %, respectively [15, 16]. However, there
is recurrence in a small but definite number of patients even
with stage I GC after curative resection. The recurrence
rates for stage I GC after gastrectomy have been reported to
range from 1.4 to 13.8 % [15, 17-19]. Although several
previous studies attempted to evaluate the risk factors for
recurrence of or death from early-stage GC, there has been
no common prognostic model established based on sig-
nificant factors for stage I GC because of its relatively low
incidence of recurrence or death. Moreover, unlike stage II
and stage III GC, there is no global agreement on adjuvant
chemotherapy for stage I GC because of a lack of ran-
domized clinical trials of adjuvant treatment with sufficient
statistical power.

Considering the expansion of the population with stage I
GC and consequently the number of patients who would
experience recurrence, it is necessary to identify patients
with stage I GC at a high risk of recurrence or death who
might receive therapeutic benefit from adjuvant chemo-
therapy. Hence, we performed a retrospective study to
identify significant risk factors for recurrence or death for
patients with stage I GC at high risk who might be potential
candidates for future adjuvant trials.

Patients and methods
Patients and clinicopathologic parameters

Patients with newly diagnosed pathologically proven stage
I GC according to the sixth edition of the American Joint
Committee on Cancer (AJCC) staging system who under-
went curative surgical resection from 2003 to 2007 at Asan

Medical Center, Seoul, Korea, were retrospectively
reviewed. Among the patients reviewed, we excluded
patients with initially advanced-stage GC but downstaged
as stage I GC after neoadjuvant chemotherapy followed by
curative resection, endoscopic mucosal resection, or
endoscopic submucosal dissection as the initial surgical
intervention, or initial curative resection at other hospitals.
Patients with a history or concurrence of malignancies
other than gastric adenocarcinoma were also excluded,
except for patients fully recovered from nonmelanoma skin
cancer and cervical carcinoma in situ. The -clinical
parameters of interest for recurrence are listed in Table 1.
After surgical resection, typical follow-up workups to
detect recurrences included physical examination every
3 months for 2 years and then every 6 months for the next
3 years, chest X-rays and abdominal and pelvic CT scans
every 6 months, and gastroscopy every year for 5 years.
Recurrences were classified into locoregional alone, distant
alone, or both locoregional and distant relapses. This study
was approved by the Institutional Review Board of Asan
Medical Center.

Statistical analysis

The efficacy outcomes primarily included 5-year recur-
rence-free survival (RFS) and 5-year overall survival (OS)
within 5 years following surgical resection. RFS was
defined as the time from the date of curative resection to
the time of confirmed recurrence of GC or death from any
cause that occurred in the first 5 years, and OS was
defined as the time from the curative resection to the time
of death from any cause within 5 years. Patients were
censored at 5 years for RFS and OS if they were recur-
rence free and alive at 5 years from the initial curative
resection. In the case of patients who were lost to follow-
up without evidence of recurrence but who were still alive
at 5 years, they were censored at the date of the last clinic
visit in RFS but were censored at the 5-year point for OS.
The univariate and multivariate analyses of risk factors
were performed using the Kaplan—-Meier method with the
log-rank test and the Cox proportional hazards model,
respectively. The Cox proportional hazards model was
used to calculate hazard ratios with variable selection
procedures using the bootstrapping method. Finally, we
constructed a provisional prognostic model to stratify the
risk of RFS based on the risk factors that remained sig-
nificant after multivariate analyses. All p values were two-
sided, and a p < 0.05 was considered statistically signif-
icant. The confidence intervals were determined at the
95 % level. Statistical Package for the Social Sciences
(version 20.0; SPSS, Chicago, IL, USA) was used for all
statistical analyses.
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Table 1 Baseline patient

Patient characteristics No. Percentage Patient characteristics No. Percentage
characteristics before surgery
Age (years)* T stage
Median (range) 58 19-89 Mucosa/submucosa (T1) 2,146 77.1
<65 2,028 72.9 Proper muscle (T2a) 1,489 17.6
>65 755 27.1 Subserosa (T2b) 147 5.3
Sex
Male 1,858 66.7 N stage
Female 926 333 NO 2,665 95.9
Differentiation N1 118 4.1
Good or moderate 1,462 52.5 Stage
Poor 1,290 46.3 1A 2,250 80.8
Unknown 32 1.1 IB 533 19.2
WHO classification Lymphovascular invasion
Tubular AC 2,238 80.4 No 2,550 91.6
SRC/mucinous 518 18.6 Yes 232 8.3
Unknown 27 1.0 Unknown 2 0.1
Lauren classification Perineural invasion
Intestinal 1,537 55.2 No 2,348 84.3
Diffuse or mixed 1,210 43.5 Yes 113 4.1
Unknown 37 1.3 Unknown 323 11.6
Tumor size (cm) CEA level
<5 2,281 81.9 Normal 2,609 93.1
>5 499 17.9 Above normal 46 1.7
Tumor location Unknown 132 4.7
Angle or antrum 1,489 53.5 CA 19-9 level
Body or fundus 1,052 37.8 Normal 2,590 93.1
Cardia or GE junction 123 4.4 Above normal 46 1.7
Multiple 103 3.7 Unknown 147 53
Unknown 17 0.6 CA 72-4 level
Multiplicity Normal 2,329 83.7
No 2,681 96.3 Above normal 203 7.3
Yes 103 3.7 Unknown 251 9.0
Type of surger Type of LN dissection
AC adenocarcinqma, cA )";I())tal gastrgect};my 56 20.1 l;lrl) 10 0.5
carbohydrate antigen, CEA
carcinoembryonic antigen, GE Distal gastrectomy 221 79.5 D1+ 1,520 54.6
gastroesophageal, LN lymph Other types of surgery 11 0.4 D2 1,253 450
'node, SRC signet ring cell Proximal gastrectomy 3 0.1
* Median 58 years, range 19-89 Wedge resection 8 03
years
Results analyzed 2,783 patients with pathologically confirmed

Patients and clinicopathologic characteristics

From January 2003 to December 2007, stage I GC was
newly diagnosed in 4,201 patients after curative resection
at Asan Medical Center. Of these, 197 patients were
excluded from the analysis for previously described rea-
sons (for details, see Fig. 1). Among the remaining 3,904
patients, we additionally excluded 1,121 patients who
received any type of adjuvant treatment, and we finally
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stage I GC who had not received adjuvant treatment after
curative resection (Fig. 1). The clinicopathologic charac-
teristics of the 2,783 patients are summarized in Table 1.

Overall outcomes and pattern and frequency
of recurrence

The median follow-up period was 54 months (range
0-60 months). Among 2,783 patients, 84 patients (3.0 %)
experienced recurrences, 179 patients (6.4 %) died, and
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4201 patients reviewed as stage 1 GC
who underwent curative resection
at Asan medical center between
Jan 2003 to Dec 2007
(Patients List from surgery part)

Excluded (n=196)

107 Double primary malignancy
29 Positive RM or N2 or M1 proven after surgery
26 Previousinitial gastrectomy at outside hospital

3904 patients with pathologically
confirmed stage | GC

by medical chart and histologic review

> surgery
15 EMR/ESD asinitial treatment of GC

15 Pathologically proven stage | GC after neoadjuvant
chemotherapy

5 Pathology other than gastricadenocarcinoma
(2= lymphoma, 3=GIST)

V. A 4

Patients Patients
without adjuvant CTx underwent adjuvant CTx
(n=2783) (n=690)

Patients

who took post-operative protein-
bound polysaccharide-K (PSK)

(n=431)

Fig. 1 Consolidated Standards of Reporting Trials (CONSORT) diagram of patients. CTx chemotherapy, EMR endoscopic mucosal resection,
ESD endoscopic submucosal dissection, GC gastric cancer, GIST gastrointestinal stromal tumor, RM resection margin

212 patients (7.6 %) experienced recurrence or death
within the 5-year follow-up. In all patients, the 5-year RFS
and OS estimated by the Kaplan—-Meier method were 89.9
and 93.4 %, respectively (Fig. 2). Among 84 patients with
recurrence, the median time to recurrence was 25.7 months
(range 1.3-55.8 months), and 37 patients (44.0 %) expe-
rienced relapse within 2 years. Among 84 patients with
recurrence, 35 patients (41.7 %) displayed only locore-
gional relapse including the site of anastomosis, stomach,
duodenum, and regional lymph nodes, 41 patients (48.8 %)
had distant metastasis alone, and eight patients (9.5 %) had
both distant and locoregional recurrence. Among 49

patients with distant metastasis, the peritoneum was the
commonest metastatic site (n = 17, 34.7 %), followed by
the liver (n = 15, 30.6 %), lung or pleura (n = 7, 14.3 %),
extra-abdominal lymph nodes (n =35, 10.2 %), bone
(n = 4, 8.2 %), and brain (n = 1, 2.0 %).

Analysis of risk factors for recurrence and death

All clinicopathologic factors described earlier were
sequentially evaluated by the Kaplan—Meier method and
using a Cox proportional hazards model. The results are
summarized in Table 2. In the univariate analyses, lower

Fig. 2 Survival outcomes of all oy
patients (n = 2,783). OS overall < 100 s 100
survival, RFS recurrence-free .g 2 80 -
survival S 804 =
c <
3 -2 60
g "] -
£ 40 2 404
o =
o 2
o 20 1 2 20
5 5-yr RFS =89.9% O 5-yr 0S =93.4%
8 o L] L] ] L] 1 0 T T L] T ¥ 1
x 0 10 20 30 40 50 60 0 10 20 30 40 50 60

Time (months)

Time (months)
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Table 2 Risk factors for

) Clinicopathologic factors
recurrence-free survival

Univariate analysis Multivariate analysis

CA carbohydrate antigen, CEA
carcinoembryonic antigen, CI

p HR 95 % CI p value

Age (=65 years vs <65 years) <0.001 4.55 3.18-6.52  <0.001
Sex (male vs female) <0.001 1.60 0.45-0.86 0.004
Differentiation (poor vs good or moderate) 0.001
Lauren classification (intestinal vs diffuse or mixed) 0.039
Multiple tumors (>2 vs <2) 0.041
T staging <0.001

Mucosa or submucosa (T1)

Proper muscle (T2a)

Subserosa (T2b)
Lymphovascular invasion (yes vs no) <0.001 1.69 1.023-2.78 0.039
Perineural invasion (yes vs no) <0.001 1.87 1.16-3.00 0.010
No. of involved lymph nodes (N1 vs NO) <0.001
Stage (IB vs IA) <0.001 2.05 1.50-2.79 <0.001
CEA level (above normal vs normal) 0.003 1.83 1.05-2.16 <0.001
CA 19-9 level (above normal vs normal) <0.001

confidence interval, HR hazard
ratio

5-year RFS was significantly associated with age above
65 years, male gender, poorly differentiated adenocarci-
noma, intestinal type, multiple tumors, T2 and N1 stage,
stage IB GC, lymphovascular and perineural invasion, and
elevation of serum carcinoembryonic antigen (CEA) and
carbohydrate antigen 19-9 levels, which similarly were
predictive of a lower 5-year OS. In the multivariate ana-
lysis, we included both T and N stage separately in addition
to overall stage to evaluate their relative prognostic impact.
As a result, we finally identified six factors that remained
significant for lower RFS (age over 65 years, male gender,
stage IB GC, lymphovascular invasion, perineural inva-
sion, and elevated serum level of CEA) (p < 0.05). Four of
the factors, not including the presence of lymphovascular
and perineural invasion, were also significantly related to
lower OS (p < 0.05).

Patient selection by risk factor analysis

A risk factor analysis was performed to classify patients
into different risk groups and select the patients with higher
risk. A total of 2,338 out of 2,783 patients were recruited in
the analysis because of the documented missing values of
covariates. We assigned the same score of one point to
each of six variables to equate the scores to the number of
risk factors. The range of the sum of the scores was from
zero to five, and the RFS rates of each score group were
98.5, 98.1, 83.8, 80.1, 71.8, and 80.0 % at 5 years,
respectively (p < 0.001). On the basis of these results, two
risk groups were identified according to the number of risk
factors. Patients with more than two risk factors were
defined as the high-risk group, and the all others were
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defined as the low-risk group. The numbers of patients in
the low-risk and high-risk groups were 2,136 (91.4 %) and
202 (8.6 %), respectively. In survival analysis, patients
with three or more risk factors had a significantly lower
5-year RFS rate of 72.3 %, whereas patients with one or
two risk factors had a 5-year RFS rate of 91.8 %
(p < 0.001). The high-risk-group and low-risk-group
S5-year OS rates were 83.4 and 95.0 %, respectively
(Fig. 3).

Discussion

According to a recent report, the proportion of patients with
early-stage GC in Korea increased from 28.6 % in 1995 to
57.7 % in 2009, whereas the overall incidence of GC did
not change during the same period [12, 13]. Although the
prognosis of stage I GC is known to be excellent in general
after curative surgery and we also observed an RFS rate of
approximately 90 % at 5 years in our series, postoperative
recurrences and/or deaths still occur in a certain percentage
of patients with various relapse rates [15, 17-19]. With
more detection of stage I GC in Korea and Japan, the
absolute number of patients with stage I GC who experience
recurrence is also increasing, which may result in a large
health problem in those countries. Given the absence of
recurrence in most patients with stage I GC, determining the
parameters for a high risk of recurrence, which was
addressed in this study, is a prerequisite for selecting can-
didates for adjuvant treatment.

In the current study, we demonstrated that several
clinicopathologic parameters are significantly related to a
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—— Lowe-risk group

40 -
—— High-risk group
20
p < 0.001
0 L} T j § T 1 1

0 10 20 30 40 50 60

Time (months)

Recurrence-free survival (%)

Number of patients at risk &
cumulatedevents

Riskfactors<3 2136 2009 1885 1780 1559 1160 695
6 14 22 29 35 42

Risk factors 2 3 202 177 158 141 12 81 49
13 33 52 79 109 127

Fig. 3 Recurrence-free survival (RFS) and overall survival according
to the number of independent risk factors identified from multivariate
analysis. Patients in the low-risk group have one or two risk factors,
and patients in the high-risk group have three or more risk factors.
Risk factors for RFS include age over 65 years, male gender, stage IB

high risk of recurrence and/or death. Our study has salient
strength in that we have analyzed the largest dataset of
stage I GC with sufficient events thus far. Our analyses
revealed six final independent risk factors for RFS by
multivariate analysis, which were age over 65 years, male
gender, stage IB GC, lymphovascular invasion, perineural
invasion, and elevated serum level of CEA. Although the
overall stage is determined by a combination of T and N
stage, our findings may suggest that the overall stage may
independently affect the prognosis beyond each of T stage
and N stage. Of the six independent variables we observed,
one or more were repeatedly observed as risk factors for
recurrence in each of the previous studies with a smaller
patient population with early-stage GC [12, 15-29]. In
general, metastasis to lymph nodes has been reported to be
one of the most significant risk factors for recurrence of
early-stage GC [17, 29]. The depth of invasion is generally
related to metastasis to lymph nodes [18, 29]; lymphatic or
vascular invasion, submucosal invasion, and old age are
other risk factors for metastasis to lymph nodes. In a few
studies including only stage IB GC, undifferentiated ade-
nocarcinoma, tumor size greater than 3 cm, and the pre-
sence of perineural invasion were also observed as poor
prognostic factors [26, 28]. Notably, distinct from previous
studies, we included serum levels of tumor markers as
relevant clinicopathologic factors, and multivariate ana-
lysis revealed CEA as an independent predictor for RFS.
Our study suggests that tumor markers might also be
considered for risk stratification in future clinical trials of
adjuvant chemotherapy in early-stage GC.

By grouping the patients on the basis of six independent
risk factors, we illustrated two risk groups with distinct

80 -

60 -

—— Lowe-risk group

11— High-risk group
20 A

Overall survival (%)

P <0.001
0 T T T T T 1

0 10 20 30 40 50 60
Time (months)

Number of patients at risk &
cumulated events

Riskfactors<3 2136 2130 2120 2105 2087 1980 1727
4 8 14 20 26 32

Riskfactors23 202 199 195 189 181 164 128
7 17 32 50 8 104

gastric cancer according to the sixth edition of the American Joint
Committee on Cancer staging system, lymphovascular invasion,
perineural invasion, and elevated serum level of carcinoembryonic
antigen

survival outcomes, i.e., a high-risk group with a 5-year
RFS rate of 72.3 % and a low-risk group with a 5-year RFS
rate of 91.8 %. Because of a lack of clinical trials with
sufficient statistical power, adjuvant treatment is generally
not recommended for patients with stage I GC. Thus far,
large-scale clinical trials of adjuvant treatment in GC have
mainly included patients with stage II and stage IIT GC but
no or too few patients with stage I GC [8-11, 30, 31].
According to ACTS-GC, which compared adjuvant S-1
with surgery alone after curative resection in stage II or
stage III GC, the 5-year RFS rate was better with adjuvant
S-1 compared with surgery alone (79.2 % vs 64.4 %,
respectively) in patients with stage II GC [30]. Considering
that patients with a less advanced stage of GC benefited
more from adjuvant chemotherapy than patients with a
more advanced stage (hazard ratios for RFS of 0.521 in
stage I GC, 0.696 in stage IIIA GC, and 0.788 in stage IIIB
GC), and the 5-year RFS rate of the high-risk group
identified in our study is close to that of the stage II GC
group in ACTS-GC, it is expected that stage I GC patients
belonging to the high-risk group might benefit from adju-
vant chemotherapy after curative resection. Kunisaki et al.
[16] also observed some patients with stage I GC whose
long-term outcomes are as poor as those of patients with
stage I GC. They studied 1,880 patients with histologically
proven stage I GC to identify lymphovascular invasion as a
poor prognostic factor in stage IB GC patients. In their
report, patients with T2NO GC having lymphovascular
invasion and stage II GC had similar survival outcomes,
which suggests T2NO patients with moderate to severe
lymphovascular invasion are suitable for adjuvant chemo-
therapy. In addition, a more recent study demonstrated a
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prognostic scoring system based on three risk factors—
tumor diameter, lymphovascular invasion, and perineural
invasion in pT2NO GC patients—which categorized
patients into three prognostically different risk groups [26].
Their results also suggest adjuvant treatment is required for
some patients with stage I GC.

In the current study, we declared the extent of lymph
node dissection (LND) applied in curative resection of GC,
which revealed 54.6 % D14 dissection in addition to
45.0 % D2 dissection. Although the principle of gastric
resection and LND in GC generally follows the Japanese
GC treatment guidelines [32, 33] in our institute, which
means surgeons determin the extent of LND on the basis of
the clinical stage evaluated prior to gastrectomy using CT or
endoscopic examination, some exceptions were made in
unusual circumstances as elderly patients, major comor-
bidities including heart and liver problems, or surgery-
related complications. There were no significant differences
in RFS between D14 and D2 dissection in either all the
patients or patients with stage IB GC (Fig. S1). Considering
that there is no established guideline or prospective study
comparing D1+ and D2 dissection in entire stage I GC
patients, further randomized controlled trials are warranted.

This study also has some limitations. The first is that we
used the sixth edition of the AJCC staging system rather
than current, seventh edition. However, considering all of
the recently published trials of adjuvant therapy in GC [8,
30] explored the efficacy of adjuvant chemotherapy on the
basis of the sixth edition of the AJCC staging system, and
our study aimed to find potential candidates for adjuvant
chemotherapy among stage I GC patients, it seemed rea-
sonable to perform this study on the basis of the sixth
edition of the AJCC staging system to better compare the
efficacy outcomes with those of other reference studies of
adjuvant chemotherapy. Second, the current study does not
provide data analysis in patients treated with endoscopic
mucosal resection or endoscopic submucosal dissection,
which is an increasingly frequent procedure in Korea and
Japan. We excluded patients who had undergone only
endoscopic resection because adjuvant treatment is usually
not recommended after endoscopic resection in principle,
and accordingly they were not considered as candidates for
adjuvant chemotherapy. Moreover, the exact status of
lymph node involvement was unknown with endoscopic
mucosal resection or endoscopic submucosal dissection,
but we needed information on involvement of lymph nodes
with surgery to figure out the risk factors for relapse or
death. Third, even though most patients with stage I GC do
not experience recurrence or death within 5 years, a sub-
stantial number of cases were censored for RFS, which
might lessen the power of the study. However, in stage 1
GC unlike in advanced stages of GC, particularly in cases
without recurrence, patients are often not willing to
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continue having regular checkups after curative resection
because of its excellent prognosis in general. Among
patients lost to follow-up within 2 years after surgery in
our study, most patients (94.5 %) were alive at 5 years.
Thus, censored cases from follow-up loss, on one hand,
may reflect real-world practice and may be more prominent
in a retrospective study. Moreover, the current study
achieved statistical significance in spite of many censored
cases. Lastly, we did not perform external or internal val-
idation of our risk model. However, it might be difficult to
construct a dataset including a large patient population
such as ours for external validation. And despite the large
cohort size in this study, the number of events was con-
sidered not big enough to divide patients into training and
validation sets for internal validation.

In summary, in our large cohort of patients with stage I
GC irrespective of their T or N stages, age over 65 years,
male gender, stage IB GC, lymphovascular invasion, per-
ineural invasion, and elevated serum level of CEA were six
independent risk factors for recurrence or death. Further-
more, risk factor analysis was performed for risk stratifi-
cation by which stage I GC patients could be categorized
into two different risk groups displaying a 5-year RFS rate
difference near 20 percentage points. Taken together, our
results suggest that there are stage I GC patients with a
higher risk of recurrence and/or death who may proceed to
additional adjuvant chemotherapy after surgical resection.
Considering the large number of patients for whom there is
comprehensive information on the clinicopathologic
parameters in this study, our results could be generalized,
at least in East Asia, where the same surgical procedures
are routinely practiced. On the basis of the results of this
study, a prospective randomized clinical trial of adjuvant
chemotherapy versus surgery alone in stage I GC patients
at high risk of recurrence or death is now ongoing (Clini-
calTrials.gov identifier NCT01917552).
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