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Abstract
Objective: The Glasgow Prognostic Score (GPS) has been demonstrated to be a useful prognostic factor for various tumors. The aim of the current study was to clarify 
the significance of the GPS for predicting postoperative survival of patients with stage IV gastric cancer after receiving palliative surgery.

Summary of background data: Generally stage IV gastric cancer is not considered for curative surgery. However, palliative surgery is often required to improve the 
quality of life of patients. 

Methods: 51 consecutive patients with stage IV gastric cancer was performed the association between GPS, clinicopathological factors and overall survival was 
assessed.

Results: Peritoneal lavage cytology (CY), P0CY1 (no peritoneal dissemination and CY positive), surgical treatment, operative time and curability factors were 
correlated well with the GPS score. The number of metastatic sites (1 vs. ≧2), curability (R0, R1 vs. R2) and GPS score (0, 1 vs. 2) were found to be the independent 
prognostic factor. The prognosis of patients with a high GPS was significantly poor. 

Conclusion: In patients with a GPS of 2, surgical treatment offered only few benefits to the patients and, thus, less invasive treatment should be recommended for 
these patients.
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Introduction
Gastric cancer is the fourth most common cancer in the world 

and the second most frequent cause of death in the East [1]. In Japan, 
the incidence of gastric cancer has decreased, but it remains the most 
frequent cause of death among patients with malignant tumor [2]. 
Despite recent improvements in surgical techniques and adjuvant 
chemotherapies, the long-term survival of patients with advanced 
gastric cancer is still unsatisfactory [3]. The prognosis of patients with 
incurable advanced gastric cancer, i.e., stage IV gastric cancer, is dismal 
and most of them die within 1 year [4,5].

In general, patients with stage IV gastric cancer are not good 
candidates for surgical resection and an effective palliation can usually 
be accomplished with systemic chemotherapy. However, these patients 
present with various clinical symptoms, such as abdominal pain, weight 
loss, cachexia and gastrointestinal bleeding, perforation or obstruction. 
Palliative surgery, defined as a surgical procedure designed to alleviate 
symptoms and to prevent the appearance of complications, is therefore 
required to improve the quality of life of patients [6,7]. On the other 
hand, a highly invasive surgery may result in unfavorable outcome 
and there have been a few indicators useful for deciding whether a 
surgery or medical management plan would be more beneficial to the 
individual patients with stage IV gastric cancer. 

Several histopathological indicators are established as tumor-
related prognostic factors. In addition, the association between 
hypoalbuminemia and poor prognosis in patients with cancer has 
been well recognized and several inflammation-based prognostic 

scoring systems, including Glasgow Prognostic Score (GPS), have 
been introduced as useful indicators for prognosis of patients with 
malignant tumor [7,8].

The GPS system comprises only the serum levels of C-reactive 
protein (CRP) and albumin. Recently, modified GPS (mGPS), which 
uses modified cut-off values for CRP and albumin, is also recognized 
as a useful prognostic factor for gastric cancer [9-12]. However, there 
has been no GPS analysis for patients with stage IV gastric cancer who 
underwent palliative surgery due to cancer-related clinical symptoms. 
The aim of this study was to clarify the prognostic value of the GPS in 
patients with stage IV gastric cancer undergoing palliative surgery.

Material and methods
Patients

A total of 352 patients with gastric cancer underwent surgery at our 
institute from January 2009 to April 2014. Of these, 51 patients received 
palliative surgery for stage IV gastric cancer. We retrospectively 
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reviewed the database of these 51 patients. Data on outcome of the 
patients were obtained from the patient clinical records. The study 
group comprised of 34 men and 17 women, with a mean age of 71.2 
years (range; 25-92).

Surgical procedure

Palliative surgery was defined as a surgical procedure designed to 
alleviate cancer-related symptoms and to prevent the appearance of 
complications [6,7]. 

Gastrectomy, either a distal gastrectomy or a total gastrectomy, was 
performed by open or laparoscopic technique in 39 patients, in whom 
the tumor had no invasion to the neighboring organs, followed by 
Roux-en-Y reconstruction. The dissection of lymph nodes was limited, 
but an extended lymph node dissection in one patient and resection of 
synchronous liver metastasis in one resulted in no residual tumor (R0) 
operation. Fourteen patients resulted in microscopic residual tumor 
(R1) operation due to peritoneal cytology positive (CY1). 

In the remaining 12 patients, bypass operation in a fashion of uncut 
Roux-en-Y gastrojejunostomy was performed because a poor general 
condition was evident in these patients due to locally advanced tumors 
located in the distal portion of the stomach. The survival time was 
defined as the duration from the date of surgical treatment to death. 
The pathological diagnosis and classification of the diseases were made 
according to the Japanese classification of gastric cancer [13].

Inflammation-based prognostic scores

The GPS was determined as previously described [14]. Patients 
without either an elevated CRP level (>0.5 mg/dL) or hypoalbuminemia 
(<3.5 mg/dL) were assigned as a GPS of 0. Patients who presented with 
one of these biochemical abnormalities were assigned a GPS of 1 and 
patients showing both two abnormalities were assigned as a GPS of 2. 
The association between GPS, clinicopathological factors and overall 
survival was assessed.

Statistical analysis

Means and standard deviations were calculated and differences 
were identified using Student’s t test. Differences in continuous and 
categorical variables were evaluated by using analysis of variance 
(ANOVA) and chi-squared test, respectively. The survival rates were 
calculated according to the Kaplan-Meier method and differences were 
evaluated by the log-rank test. Cox’s proportional hazards regression 
model was used to identify prognostic factors for survival. The 
variables with P values p<0.2 for univariate analysis were entered into 
multivariate analysis. 

Results
Relationships between clinicopathological characteristics 
and GPS in stage IV gastric cancer

The number of patients with GPS 0, 1 and 2 was 26 (51.0%), 11 
(21.6%) and 14 (27.5%), respectively. According to the GPS score, we 
classified the patients into 2 groups as to be low GPS group (score 0 or 
1) and high GPS group (score 2). Thirty-seven patients (72.5%) had a 
low GPS and 14 patients (27.5%) showed a high GPS.

The relationship between GPS and clinicopathological features are 
shown in Table 1. The GPS had a significant correlation with peritoneal 
cytology (CY), P0CY1 (no peritoneal dissemination and CY positive), 
surgical treatment, operative time and curability.

Prognostic factors of stage IV gastric cancer

The results of univariate Cox proportional hazard regression 
analysis are shown in Table 2. Gastric resection (resection vs. bypass), 
R0/1 resection (R0, 1 vs. R2), use of perioperative chemotherapy (yes 
vs. no) and low GPS score (0, 1 vs. 2) were significantly correlated with 
a better patient prognosis. Furthermore, the young age (≦75 vs. >75), 
low American Society of Anesthesiologists Physical Status classification 
(ASA-PS) (1, 2 vs. ≧3), small number of metastatic sites (1 vs. ≧2) and 
no peritoneal metastasis (negative vs. positive) tended to have a better 
prognosis. 

GPS 0/1 (N=37) GPS 2 (N=14) p-Value
Age (mean) 70.9 70.2 N.S.
Gender N.S.
Male 25 (68%) 9 (64%)
Female 12 (32%) 5 (36%)
ASA-PS N.S.
≦2 33 (89%) 11 (79%)

＞3 4 (11%) 3 (21%)
Histology N.S.
Well or moderately 12 (32%) 8 (57%)
Poorly/undifferentiated 25 (68%) 6 (43%)
Number of metastatic site N.S.
≦1 28 (76%) 9 (64%)

≧2 9 (24%) 5 (36%)
Peritoneal metastasis (P) N.S.
Positive 17 (46%) 10 (71%)
Negative 20 (54%) 4 (29%)
Peritoneal cytology (CY) 0.03
Positive 26 (70%) 5 (36%)
Negative 11 (30%) 9 (64%)
P0CY1 0.03
Positive 13 (35%) 1 (7%)
Negative 24 (65%) 13 (93%)
Liver metastasis (H) N.S.
Positive 6 (16%) 4 (29%)
Negative 31 (84%) 10 (71%)
Para-aortic LNs metastasis N.S.
Positive 3 (8%) 2 (14%)
Negative 34 (92%) 12 (86%)
Other distant metastasis N.S.
Positive 2 (5%) 3 (21%)
Negative 35 (95%) 11 (79%)
Surgical treatment 0.02
Resection (gastrectomy) 32 (86%) 7 (50%)
Bypass 5 (14%) 7 (50%)
Surgical procedure N.S.
Laparoscopy 17 (46%) 5 (36%)
Open 20 (54%) 9 (64%)
Operative time (median) 396 285 <0.01
Postoperative complication N.S.
Positive 19 (51%) 6 (43%)
Negative 18 (49%) 8 (57%)
Curability 0.01
R0 or R1 15 (35%) 1 (7%)
R2 22 (65%) 13 (93%)
Chemotherapy N.S.
Yes 28 (76%) 8 (57%)
No 9 (24%) 6 (43%)

Table 1. Relationships between clinicopathological features and GPS.
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Table 3 shows the results of multivariate analysis of 9 factors 
related to postoperative survival, including 5 variables with p<0.05 
and 4 variables with p<0.2 in univariate analyses. Of these variables, 
number of metastatic sites (1 vs. ≧2), curability (R0, 1 vs. R2) and the 
GPS score (0, 1 vs. 2) were proved to be independent prognostic factors 
for survival. 

Overall survival and GPS 

As shown in Figure 1, the median survival time of patients with a 
low GPS and a high GPS was 588 days and 129 days, respectively, and 
patients with a high GPS showed a significantly poor survival (p<0.05). 

Overall survival and GPS in association with palliative 
surgeries

Among patients who underwent R2 operation, the median survival 
time of patients with a low GPS and a high GPS were 587 days and 
120 days, respectively on Figure 2. Among patients who received 
bypass operation, the median survival time of patients with a low GPS 
and a high GPS were 309 days and 120 days, respectively on Figure 
3. Accordingly, patients with a high GPS showed a significantly 
poor survival irrespective of receiving either R2 resection or bypass 
operation (p<0.05).

Discussion
The prognosis of advanced gastric cancer with non-curable factors, 

such as distant organ metastasis and peritoneal dissemination, is poor. 
The majority of such patients with an advanced gastric cancer die 
within a year and the role of palliative surgery, including gastrectomy, 

for stage IV gastric cancer remains controversial. In patients with an 
advanced gastric cancer, the survival benefit of gastrectomy is reported 
to be restricted to patients with a single non-curable factor [15-17].

The indications for palliative surgery are generally determined by 
attending surgeons based on patients’ condition, such as performance 
status, symptoms, extent of disease, and feasibility of resection. 
Recently, a randomized controlled trial (JCOG 0705) was conducted 
on patients with stage IV gastric cancer with a single non-curable factor 
[18]. However, the study could not demonstrate any benefit of palliative 
surgery when compared with systemic chemotherapy. At present, it is 
unclear whether palliative/curable surgery or chemotherapy should be 
recommended for patients with stage IV gastric cancer, especially in 
patients either with multiple non-curable factors, potentially resectable 
distant metastasis, or advanced age. 

The host inflammatory response has an important role in the 
development and progression of cancer [19,20]. CRP is a nonspecific, 
but sensitive marker of systemic inflammatory response. Meanwhile, 
certain malignant cells can release inflammatory mediators and even 
CRP, and a high level of serum CRP reflects an inflammatory response 
to tumor and is widely accepted as a reliable indicator of malignant 
potential and poor prognosis in several malignant tumors [10,21-23].
Hypoalbuminemia is known to be as a good index of malnutrition 

Figure 1. 

Figure 2. 

Category HR 95% CI p-Value
Age >75 1.278 0.920-1.776 0.14
Gender Male 1.114 0.789-1.626 0.55
ASA-PS ≧3 1.468 0.856-2.262 0.15
Histology Por/undif. 1.22 0.879-1.692 0.23
Number of metastatic site ≧2 1.335 0.926-1.873 0.12
Peritoneal metastasis (P) Positive 1.399 0.995-1.988 0.05
Peritoneal cytology (CY) Positive 0.838 0.605-1.161 0.28
Liver metastasis (H) Positive 1.276 0.850-1.825 0.23
LNs metastasis (Para-aorta) Positive 1.393 0.772-2.033 0.28
Other distant metastasis Positive 1.631 0.941-2.558 0.08
Surgical treatment Bypass 1.56 1.065-2.217 0.02
Surgical procedure Open 1.11 0.797-1.580 0.54
Postoperative complication Positive 1.218 0.862-1.718 0.26
Curability R2 1.961 1.292-3.279 <0.01
Chemotherapy None 1.527 1.069-2.132 0.02
GPS High 1.698 1.206-2.353 <0.01

Por/undif.: Poorly/undifferentiated

Table 2. Univariate analyses on overall survival.

Category HR 95% CI p-Value

Age >75 1.370 0.925-2.028 0.12
ASA-PS ≧3 1.264 0.644-2.331 0.48
Number of metastatic site ≧2 1.481 1.081-2.212 0.04
Peritoneal metastasis (P) Positive 1.030 0.653-1.678 0.90
Other distant metastasis Positive 0.990 0.539-1.675 0.97
Surgical treatment Bypass 1.254 0.811-2.290 0.23
Curability R2 2.358 1.218-4.975 0.01
Chemotherapy None 1.404 0.944-2.032 0.09
GPS High 1.898 1.240-2.890 <0.01

Table 3. Multivariate analysis on overall survival.
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and cachexia as well as a consequent presentation of systemic 
inflammation [24]. Several reports have suggested that the progression 
of hypoalbuminemia is likely to be a secondary event following serum 
elevation of CRP [25]. Thus, hypoalbuminemia and high levels of 
CRP may be regarded as a paraneoplastic phenomenon. Moreover, 
hypoalbuminemia is significantly associated with poor prognosis in 
patients with gastric cancer [26,27]. 

The GPS, which is composed of serum levels of CRP and 
hypoalbuminemia, may enable a better appreciation of the effects of 
tumor on both ongoing systemic inflammation and malnutrition.Since 
the GPS has been introduced to predict prognosis of patients with 
inoperable lung cancer firstly, there is increasing evidence of GPS for 
several malignant tumors including gastric cancer [11,24,28]. Although 
these previous studies reported the prognostic significance of GPS in 
several malignant diseases, to the best of our knowledge, no studies 
have demonstrated the role of preoperative GPS in predicting the 
outcome after palliative surgery for stage IV gastric cancer. 

The present study revealed that the GPS was an independent 
prognostic factor for survival in patients with stage IV gastric cancer 
after receiving palliative surgery and the prognosis of patients with 
a high GPS was expected to be significantly poor. Since the GPS 
classification is simple, it could be a useful prognostic indicator for 
stage IV gastric cancer. Although there is a diverse range of views 
on the treatment for stage IV gastric cancer, little is known of which 
treatment, surgery or systemic chemotherapy, works best and has the 
greatest effect on survival of patients with stage IV gastric cancer [29]. 
Moreover, there is no evidence of what cases are suitable for surgery in 
patients with stage IV gastric cancer. 

Some reports have suggested that palliative gastrectomy for stage 
IV gastric cancer may be associated with better survival [30]. In our 
study, it has become evident that the number of distant metastatic 
sites should be taken into account when palliative operation, including 
gastric resection, is planned for patients with stage IV gastric cancer 
because the presence of multiple distant metastatic sites was an 
independent factor for a poor survival. The stage IV gastric cancer 
includes a locally advanced gastric cancer with gastric obstruction and 
gastrojejunostomy may allow such cases to resume oral intake and to 
receive systemic chemotherapy after leaving outflow obstruction. In 
patients who underwent bypass operation, however, a poor survival 
was recognized when patients had a high GPS, compared to those 

with a low GPS, i.e., the median survival time was 120 days in the 
former and 309 days in the latter in this study. Among patients who 
underwent bypass surgery, moreover, the ratio of alleviation of various 
clinical symptoms was significantly lower in patients with a high GPS 
compared to those with a low GPS (data not shown).

R2 operation provided a better prognosis for patients with stage IV 
gastric cancer, but the benefit was restricted to patients with a low GPS 
since the median survival time was 587 days in the low GPS group and 
120 days in the high GPS group, same as the result of bypass operation. 
Recently, a variety of endoscopic stents is available for the treatment of 
gastric obstruction due to malignant disease, and this procedure is less 
invasive than surgical management [31]. Because surgical treatment 
offered only few benefits to patients with a high GPS, less invasive 
treatment such as an endoscopic stent placement should be considered 
for these patients.

Although there were several potential limitations in our study, 
including retrospective single institution study with a small sample size 
and short follow-up observation, preoperative GPS analysis can be used 
as a prognostic indicator for survival in patients with stage IV gastric 
cancer. In patients with a high GPS, less invasive management such 
as an endoscopic stent placement should be considered when gastric 
obstruction occurs because either gastrectomy or bypass operation 
offers only few benefits for these patients.
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