ELMER
PRESS

Orriginal Article

Gastroenterol Res. 2017;10(6):359-365

Is the Glasgow Prognostic Score Applicable to Both Early-
and Advanced-Stage Gastric Cancers?
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Abstract

Background: The Glasgow prognostic score (GPS) has been re-
ported as a sensitive prognostic marker for gastric cancer. This study
aimed to investigate whether the GPS is equally applicable to patients
with early-stage and advanced-stage gastric cancers.

Methods: Patients (n = 544) who underwent elective gastrectomy for
gastric cancer between 2007 and 2015 were retrospectively studied.
GPSs of 2, 1, and 0 were allocated to patients with both an elevated C-
reactive protein level (> 1.0 mg/dL) and hypoalbuminemia (< 3.5 mg/
dL), patients with only one of these abnormalities, and patients with
neither abnormality, respectively. The prognostic factors relevant
to patients with early-stage (pStage I, n = 304) and advanced-stage
(pStage 11, 111, and IV, n = 240) gastric cancer were analyzed through
univariate and multivariate analyses.

Results: In the early-stage group, only the serum carbohydrate anti-
gen (CA) 19-9 level (P =0.037) was a significant prognostic factor in
the multivariate analysis; the GPS was not significant (P = 0.095). In
the advanced-stage group, an American Society of Anesthesiologists
physical status of 3 or 4 (P =0.032), elevated carcinoembryonic anti-
gen (CEA) (P=0.043) and CA19-9 (P =0.045) levels,a GPS 1 - 2 (P
=0.017), and type 4 tumor (P = 0.020) correlated significantly with
worse overall survival.

Conclusions: GPS is a simple and useful prognostic score for patients
with advanced-stage, but is not applicable to early-stage patients.
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Introduction

In Japan, gastric cancer is a common type of malignancy. Here,
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more than 132,000 patients were newly diagnosed with gastric
cancer in 2011, and this disease was the third-leading cause of
cancer-related deaths in 2014, after lung cancer and colorectal
cancer [1]. To date, surgery has been a mainstay of treatment
for gastric cancer; however, this treatment modality is associ-
ated with a relatively high morbidity rate [2, 3], and the long-
term postoperative outcomes, especially of advanced cases,
require improvement [4].

The selection of appropriate treatment for gastric cancer
requires the identification of prognostic factors. Hypoalbu-
minemia has been reported to correlate with poor long-term
outcomes in patients with various malignancies, including gas-
tric cancer [5, 6], and an elevated serum C-reactive protein
(CRP) level has been shown to predict poor prognosis [7]. The
Glasgow prognostic score (GPS), which combines these two
prognosticators, has been described as a more sensitive predic-
tive marker of survival than either factor alone [8, 9]. Although
the GPS has been reported as a sensitive prognostic marker in
gastric cancers [10-20], most previous studies included only
advanced gastric cancer [18-20] or a mixture of various stages
[12-17]; accordingly, the applicability of the GPS in patients
with early-stage gastric cancer remains unknown. The present
study aimed to investigate whether the GPS is equally appli-
cable to patients with early-stage and advanced-stage gastric
cancers.

Materials and Methods

A total of 565 consecutive patients with primary gastric can-
cer underwent elective surgery at the Yodogawa Christian
Hospital between January 2007 and December 2015. Twen-
ty-one patients were excluded from this study, including five
who underwent pancreatoduodenectomy because of duodenal
invasion, comorbid pancreatic cancer, or cholangial cancer;
12 who underwent gastrectomy for remnant stomach cancer;
and four who underwent palliative partial gastrectomy with-
out lymph node dissection. The clinicopathological informa-
tion and long-term postoperative outcomes of the remaining
544 patients who underwent gastrectomy were retrospectively
studied. In brief, D2 lymphadenectomy was performed in pa-
tients with T2 or deeper gastric cancer, or T1 gastric cancer
with suspected lymph node metastasis, and D1 or D1+ lym-
phadenectomy was performed in patients with T1 gastric can-
cer, according to the Japanese gastric cancer treatment guide-
line (ver. 4) [21].
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Table 1. Associations of Clinicopathological Characteristics With the Pathological Stage Among Gastric Cancer Cases

Total, n = 544 pStage I, n =304 pStage IL 111, IV, n = 240 P value
Age (years) <0.001*
<75 373 225 (74.0%) 148 (61.7%)
>75 171 79 (26.0%) 92 (38.3%)
Sex 0.276
Male 379 206 (67.8%) 173 (72.1%)
Female 165 98 (32.2%) 67 (27.9%)
BMI (kg/m?)2 0.007*
<18 47 20 (6.6%) 27 (11.3%)
>18 496 284 (93.4%) 212 (88.3%)
Comorbidity 0.931
+) 366 205 (67.4%) 161 (67.1%)
) 178 99 (32.6%) 79 (32.9%)
ASAPS 0.116
1,2 455 261 (85.9%) 194 (80.8%)
3,4 89 43 (14.1%) 46 (19.2%)
Laboratory data
eGFR (mL/min/1.73 m?) 0.2132
<60 118 60 (19.7%) 58 (24.2%)
>60 426 244 (80.3%) 182 (75.8%)
Albumin (g/dL)? <0.001%*
<35 92 26 (8.6%) 66 (27.5%)
>35 434 267 (87.8%) 167 (69.6%)
Lymphocytes (cells/puL) 0.018*
< 1,200 111 51 (16.8%) 60 (25.0%)
>1,200 433 253 (83.2%) 180 (75.0%)
CRP (mg/dL)? 0.012*
<1.0 496 284 (93.4%) 212 (88.3%)
>1.0 45 17 (5.6%) 28 (11.7%)
CEA (ng/mL)? <0.001*
<5.0 443 261 (85.9%) 182 (75.8%)
>5.0 86 31 (10.1%) 55(22.9%)
CA19-9 (ng/mL)? <0.001%*
<37 448 267 (87.8%) 181 (75.4%)
> 37 70 21 (6.9%) 49 (20.4%)
GPS? <0.001%*
0 407 252 (82.9%) 155 (64.6%)
1 97 35 (11.5%) 62 (25.8%)
2 20 4 (1.3%) 16 (6.7%)
Macroscopic type <0.001*
Type 4 28 1 (0.3%) 27 (11.3%)
Other than type 4 516 303 (99.7%) 213 (88.8%)
Tumor location <0.001*
Upper third 169 69 (22.7%) 100 (41.7%)
Middle or lower third 375 235 (77.3%) 140 (58.3%)
Postoperative morbidity® <0.001*
+) 105 40 (13.2%) 65 (27.1%)
(-) 439 264 (86.8%) 175 (72.9%)

BMI: body mass index; ASA PS: American Society of Anesthesiologists physical status; eGFR: estimated glomerular filtration rate; CRP: C-reactive
protein; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; GPS: Glasgow prognostic score. @The sum of these values does not
reach 544 because data were missing for some patients. °Patients with grade Il or higher postoperative complications (Clavien-Dindo classification)

are classified as (+).
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Table 2. Univariate and Multivariate Analyses of Clinicopathological Variables Associated With Overall Survival in All Gastric Cancer

Patients
X Univariate analysis Multivariate analysis
Variables
HR 95% CI P value HR 95% CI P value
Age (=75 vs. <75 years) 1.621 0.429 - 0.897 0.012%* 1.152 0.767 - 1.708 0.491
Sex (male vs. female) 1.363 0.919 - 2.077 0.126
BMI (< 18 vs. > 18 kg/m?) 1.583 0.885-2.628 0.116
Comorbidity (+ vs. -) 1.013 0.705 - 1.478 0.944
ASAPS (3,4 vs. 1,2) 1.820 1.157 -2.759 0.011%* 1.455 0.891 -2.301 0.130
eGFR (< 60 vs. > 60 mL/min/1.73 m?) 1.062 0.676 - 1.610 0.785
Albumin (< 3.5 vs. > 3.5 g/dL) 2.677 1.776 - 3.944 <0.001*
Lymphocytes (< 1,200 vs. > 1,200 cells/uL) 1.198 0.768 - 1.807 0.414
CRP (> 1.0 vs. < 1.0 mg/dL) 2.507 1.491 - 3.988 <0.001%*
CEA (> 5.0 vs. < 5.0 ng/mL) 2.518 1.666 - 3.713 <0.001* 1.537 0.970 - 2.377 0.067
CA19-9 (> 37 vs. <37 ng/mL) 2.982 1.938 - 4.460 <0.001%* 2.390 1.475-3.768 <0.001*
GPS (1,2 vs. 0) 2.928 2.008 -4.219 <0.001* 2.462 1.646 - 3.644 <0.001*
Macroscopic type (type 4 vs. others) 4.521 2.719 -7.139 <0.001%* 3.613 1.999 - 6.264 <0.001%*
Location (upper vs. middle or lower third) 2.038 1.424 -2.901 <0.001* 1.308 0.855-1.970 0.212
Postoperative morbidity (+ vs. -) 1.954 1.306 - 2.860 0.002* 1.314 0.845-2.001 0.220

HR: hazard ratio; CI: confidence interval; BMI: body mass index; ASA PS: American Society of Anesthesiologists physical status; eGFR: estimated
glomerular filtration rate; CRP: C-reactive protein; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; GPS: Glasgow prognostic

score.

GPSs were calculated using preoperative CRP and albu-
min levels; patients with both an elevated CRP level (> 1.0
mg/dL) and hypoalbuminemia (< 3.5 mg/dL), those with ei-
ther abnormality, and patients with neither abnormality were
allocated GPSs of 2, 1, and 0, respectively. Other laboratory
data, including the estimated glomerular filtration rate (eGFR),
lymphocyte count, and tumor markers, were also acquired pre-
operatively.

Pathological results were assessed according to the Japa-
nese Classification of Gastric Carcinoma, third English edition
[22]. Stage I gastric cancers include tumors confined to the
mucosa or submucosa with 0 - 2 regional lymph node metas-
tasis and tumors invading the muscularis propria without re-
gional lymph node metastasis. Type 4 tumor means a diffuse,
infiltrative tumor without marked ulceration or raised margins
in which the gastric wall is thickened and indurated.

It was occasionally difficult to classify the tumor loca-
tion as upper, middle, or lower third of the stomach as the
tumors were often located along the borders between the up-
per, middle, and/or lower thirds or involved several areas.
Thus, in this study, tumor locations were classified as “tu-
mors including upper third” of the stomach, which required
total gastrectomy or proximal gastrectomy, or “localized in
the middle or lower third” of the stomach, which could be
resected via distal gastrectomy or pylorus-preserving gas-
trectomy.

The protocol was approved by the institutional ethical
committee on human experimentation, and was in accordance
with the Helsinki Declaration of 1964 and later versions. In-
formed consent or a substitute for it was obtained from all pa-
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tients for being included in the study.

Statistical analyses

Intergroup comparisons of proportions or frequencies were per-
formed using Fisher’s exact test or the Chi-squared test. Surviv-
al curves were generated using the Kaplan-Meier method, and
survival analyses and hazard ratio calculations were performed
using a Cox proportional hazard model. Valuables with P val-
ues < 0.1 in the univariate analysis were included in the multi-
variate analysis. All statistical analyses were performed using
JMP software 12.2.0 (SAS Institute Inc., Cary, NC, USA).

Results

Table 1 lists the clinicopathological characteristics of the 544
patients with primary gastric cancer who underwent elective
gastrectomy, as well as the associations of clinicopathological
characteristics with pathological stage. The median follow-up
period was 38.6 months (range: 0.2 - 99.8 months). Patients with
advanced-stage gastric cancer (pStage II, III, and IV, n = 240)
were significantly older than those with early-stage gastric can-
cer (pStage I, n=304) (P <0.001). The proportions of patients
with hypoalbuminemia (P < 0.001), lower lymphocyte counts (P
=0.018), elevated serum CRP levels (P = 0.012), and elevated
serum tumor marker levels (P < 0.001) were significantly higher
among the advanced-stage group, which consequently had a sig-
nificantly higher GPS (P < 0.001). Type 4 tumors were more
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Table 3. Univariate and Multivariate Analyses of Clinicopathological Variables Associated With Overall Survival in Patients With

Stage | Gastric Cancer

Univariate analysis

Multivariate analysis

Variables
HR 95% CI P value HR 95% CI P value
Age (=75 vs. <75 years) 0.984 0.279 - 2.737 0.978
Sex (male vs. female) 1.877 0.681 - 6.587 0.237
BMI (< 18 vs. > 18 kg/m?) 0.643 0.036 - 3.137 0.647
Comorbidity (+ vs. -) 2.122 0.769 - 7.450 0.154
ASAPS (3,4 vs. 1,2) 2.663 0.858 - 6.987 0.086 1.971 0.609 - 5.463 0.239
eGFR (< 60 vs. > 60 mL/min/1.73 m?) 2.133 0.749 - 5.404 0.146
Albumin (< 3.5 vs. > 3.5 g/dL) 1.351 0.214 - 4.720 0.699
Lymphocytes (< 1,200 vs. > 1,200 cells/uL) 0.596 0.094 - 2.082 0.459
CRP (> 1.0 vs. < 1.0 mg/dL) 3.676 0.854 - 11.067 0.075
CEA (> 5.0 vs. < 5.0 ng/mL) 0.518 0.029 -2.516 0.479
CA19-9 (> 37 vs. <37 ng/mL) 3.824 1.082 - 10.699 0.039* 3.942 1.104 - 11.190 0.037*
GPS (1, 2 vs. 0) 2.765 0.893 - 7.236 0.075 2.682 0.827 - 7.423 0.095
Location (upper vs. middle or lower third) 0.737 0.171-2.223 0.616
Postoperative morbidity (+ vs. -) 0.941 0.149 - 3.295 0.935

HR: hazard ratio; CI: confidence interval; BMI: body mass index; ASA PS: American Society of Anesthesiologists physical status; eGFR: estimated
glomerular filtration rate; CRP: C-reactive protein; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; GPS: Glasgow prognostic

score.

frequently detected in the advanced-stage group (P <0.001), and
tumors in this group more frequently included the upper third of
the stomach (P <0.001). The proportion of patients with grade II
or higher postoperative morbidity was also significantly higher
in the advanced-stage group (P < 0.001).

The univariate and multivariate analyses of overall sur-
vival in the entire cohort of gastric cancer patients are shown
in Table 2. An age of > 75 years (P = 0.012); an American So-
ciety of Anesthesiologists physical status (ASA PS) of 3 or 4
(P=0.011); hypoalbuminemia (P < 0.001); elevated CRP (P <
0.001), carcinoembryonic antigen (CEA) (P < 0.001), and car-
bohydrate antigen (CA) 19-9 (P <0.001) levels; a GPS of 1 or 2
(P<0.001); type 4 gastric cancer (P < 0.001); tumors involving
the upper third of the stomach (P < 0.001); and postoperative
morbidity (P = 0.002) were identified as factors associated with
reduced overall survival. In a multivariate analysis, an elevated
CA19-9 level, GPS of 1 or 2, and type 4 tumor were signifi-
cantly associated with worse overall survival (all P <0.001).

In the early-stage group, only an elevated CA19-9 level
was identified as a prognostic factor associated with worse
overall survival in both the univariate (P = 0.039) and multi-
variate analyses (P = 0.037) (Table 3). GPS was not a signifi-
cant prognostic factor in this group (P = 0.095) (Fig. 1).

In contrast, the significant prognostic factors identified
in the advanced-stage group were similar to those identified
for all gastric cancer cases (Table 4). In the univariate analy-
sis, an ASA PS of 3 or 4 (P = 0.033), hypoalbuminemia (P
=0.017), elevated CEA (P < 0.001) and CA19-9 (P = 0.006)
levels, a GPS of 1 or 2 (P =0.002), type 4 gastric cancer (P =
0.007), and tumors involving the upper third of the stomach
(P =0.025) were identified as factors associated with reduced
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overall survival. In a multivariate analysis, an ASA PS of 3
or 4 (P =0.032), elevated CEA (P = 0.043) and CA19-9 (P =
0.045) levels, a GPS of 1 or 2 (P =0.017) (Fig. 2), and a type
4 tumor (P = 0.020) were significantly associated with worse
overall survival.

Discussion

GPS, which combines the CRP and albumin levels, was origi-

o84 e GPS 1,2

0.6

0.4

0.2

Overall Survival Rate

0 12 24 36 48 60

Time after surgery (months)

Figure 1. Relationship between the GPS and overall survival among
patients with early-stage (pStage 1) gastric cancer. The 3- and 5-year
overall survival rates among patients with GPS of 0 were 97.1% and
95.1%, respectively; the corresponding rates among patients with
GPSs of 1 - 2 were 88.1% and 80.7%, respectively. GPS: Glasgow
prognostic score.
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Table 4. Univariate and Multivariate Analyses of Clinicopathological Variables Associated With Overall Survival Among Patients

With Stage Il, lll and IV Gastric Cancer

Univariate analysis

Multivariate analysis

Variables

HR 95% CI P value HR 95% CI P value
Age (=75 vs. <75 years) 1.469 0.984 - 2.166 0.060 1.227 0.796 - 1.873 0.350
Sex (male vs. female) 1.145 0.750 - 1.805 0.538
BMI (< 18 vs. > 18 kg/m?) 1.395 0.760 - 2.369 0.266
Comorbidity (+ vs. -) 0.937 0.635-1.399 0.746
ASAPS (3,4 vs. 1,2) 1.739 1.050 - 2.751 0.033* 1.790 1.054 -2.918 0.032%*
eGFR (< 60 vs. > 60 mL/min/1.73 m?) 1.218 0.765 -2.037 0.417
Albumin (< 3.5 vs. > 3.5 g/dL) 1.701 1.103 - 2.565 0.017*
Lymphocytes (< 1,200 vs. > 1,200 cells/uL) 1.062 0.665 - 1.638 0.794
CRP (> 1.0 vs. < 1.0 mg/dL) 1.734 0.981 -2.867 0.058
CEA (> 5.0 vs. < 5.0 ng/mL) 2.114 1.375-3.180 <0.001* 1.626 1.017 - 2.545 0.043*
CA19-9 (> 37 vs. <37 ng/mL) 1.956 1.226 - 3.022 0.006* 1.701 1.013 -2.777 0.045%*
GPS (1,2 vs. 0) 1.895 1.262-2.813 0.002* 1.692 1.101 - 2.577 0.017*
Macroscopic type (type 4 vs. others) 2.064 1.233-3.287 0.007* 2.033 1.127-3.518 0.020*
Location (upper vs. middle or lower third) 1.555 1.059 -2.278 0.025* 1.285 0.823 - 1.988 0.267
Postoperative morbidity (+ vs. -) 1.415 0.927 - 2.116 0.106

HR: hazard ratio; Cl: confidence interval; BMI: body mass index; ASA PS: American Society of Anesthesiologists physical status; eGFR: estimated
glomerular filtration rate; CRP: C-reactive protein; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; GPS: Glasgow prognostic

score.

nally developed as a new prognostic indicator for patients with
inoperable stage III and IV non-small-cell lung cancer [8, 9].
This combination of factors has rendered the GPS a more sen-
sitive predictive marker of survival than either CRP or albu-
min alone. In addition to lung cancer, reports have described
GPS as a useful prognostic marker for various types of cancer,
including colorectal [11, 23-25] and pancreatic cancers [26].
Additionally, studies have increasingly shown an association
between the GPS and survival in patients with gastric cancer

GPS O

“--GPS1,2

OverallSurvival Rate

0.2

0 12 24 36 48 60

Time after surgery (months)

Figure 2. Relationship between the GPS and overall survival among
patients with advanced-stage (pStage Il, lll, and 1V) gastric cancers.
The 3- and 5-year overall survival rates among patients with GPS of 0
were 63.5% and 53.8%, respectively; the corresponding rates among
patients with GPSs of 1 - 2 were 39.3% and 36.8%, respectively. GPS:
Glasgow prognostic score.
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[10-20].

The GPS can be calculated easily from preoperative labo-
ratory data and exhibits prognostic sensitivity equivalent to
that of the tumor markers CEA and CA19-9. Although the
pathological stage is very important to prognostic stratifica-
tions of cancer patients, decisions regarding the indications
of postoperative adjuvant therapy, or follow-up planning, this
information can be achieved postoperatively. In contrast, the
GPS may facilitate preoperative treatment decision-making,
including surgical procedure planning.

Previous reports have described the association of sys-
temic inflammatory responses with poor prognosis, as well as
several possible underlying mechanisms; however, this link re-
mains incompletely understood. Elevated levels of serum CRP
or higher GPSs have been reported to correlate with elevated
levels of serum cytokines, including interleukins 6 and 8, and
vascular endothelial growth factor-A, which promote angio-
genesis in cancer lesions [27, 28]. Furthermore, cancer patients
with acute-phase responses, indicated by elevated serum CRP
levels, exhibit compromised drug metabolism consequent to
reduced cytochrome P450 3 A function [29]. This enzyme is re-
sponsible for the metabolism of various chemotherapy agents,
and dysregulation might cause poor tolerability [9] and subse-
quent poor responses [30] to chemotherapy.

Although the GPS has largely been reported as a prog-
nostic factor for patients with very advanced cancers, several
authors suggested that this score could be applied to patients
with early-stage gastric cancer. Nozoe et al [12] reported the
applicability of the GPS even for gastric cancer patients with
carly-stage tumors (stage I: 132/232 patients), but did not an-
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alyze the prognostic factors relevant to patients with stage I
disease separately from those with advanced-stage disease. In
a retrospective analysis of 1,710 patients with operable gastric
cancer, Jiang et al [10] reported that the modified GPS is an
easily available prognostic indicator. These authors also re-
ported a significant survival difference among stage I gastric
cancer patients, depending on the modified GPS. However,
Jiang and colleagues used only a univariate analysis compris-
ing a Kaplan-Meier analysis and log-rank test to demonstrate
this survival difference, and did not conduct a multivariate
analysis. Furthermore, their study included only six patients
with stage I disease and a modified GPS of 2. In our study, we
not only conducted a multivariate analysis of all gastric can-
cer patients, but also stratified patients by early-stage (stage I)
and advanced-stage disease (stage II, III, and IV) for separate
analyses and found that GPS was not a significant prognostic
factor in the early-stage group.

In our study, the clinicopathological characteristics dif-
fered considerably between of patients in the early-stage and
advanced-stage groups. In particular, we observed significant
intergroup differences in potential prognosticators such as age,
serum albumin and serum CRP levels, tumor marker expres-
sion, tumor location, and GPS. The early-stage group included
significantly younger patients and had lower frequencies of hy-
poalbuminemia, elevated serum CRP and tumor marker levels,
high GPSs, tumors located in the upper third of the stomach,
and type 4 gastric cancers, as well as a lower postoperative
morbidity rate. This suggests that it would be inappropriate to
analyze patients with gastric cancer as a whole. Notably, the
prognostic factors also differed considerably between the two
groups. In the univariate analysis, many factors, including the
ASA PS, serum albumin level, tumor marker levels, GPS, and
tumor location, were identified as significant prognosticators
in advanced-stage group, whereas, only the CA19-9 level was
significant in the early-stage group. We attribute this discrep-
ancy to the generally localized state of early-stage gastric can-
cers, and the ability to cure most such cases by surgery alone,
even in the presence of unfavorable factors. In our series, the
3- and 5-year overall survival rates among 295 patients with
stage 1 gastric cancer who were treated with surgery alone
(after excluding nine patients who received adjuvant chemo-
therapy) were 96.1% and 94.2%, respectively.

The limitations of this study included the retrospective,
single-institute design, and the inclusion of gastric cancer pa-
tients who underwent gastrectomy with either curative or pal-
liative intent. In other words, patients were determined to have
resectable disease, at least with palliative intent, and to be able
to withstand surgery. Accordingly, we excluded patients who
were deemed inoperable because of a very locally advanced
disease, a poor general status caused by a very advanced can-
cer, or severe comorbidities. This selection bias might have
led to a low proportion of patients with a GPS of 2 (20/544
patients (3.7%)). Similar to our study, Jiang et al [10] also
studied patients with operable gastric cancers and reported
a frequency of GPS 2 cases of 3.9% (67/1,710). In contrast,
Crumley et al [13] reported a frequency of 17.4% (45/258)
in a study that included inoperable gastroesophageal cancers,
and Forrest et al [8] reported a frequency of 20.5% (33/161
patients) in a cohort that included inoperable non-small-cell

364 Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™

lung cancer patients. Second, the median follow-up duration
was 38.6 months, which was insufficiently long to assess very-
long term outcome (e.g., 5-year follow-up results). However,
the differences of prognostic factors between stage I and ad-
vanced-stage gastric cancers were evident even during this ab-
breviated follow-up period.

In conclusion, GPS is a simple, useful prognostic score
that can be calculated at the time of diagnosis from routine lab-
oratory data, and may facilitate treatment decision-making for
patients with gastric cancer, especially those with advanced-
stage disease. However, it does not appear to be applicable to
patients with stage I gastric cancer.
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