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The Glasgow prognostic score is valuable for colorectal cancer
with both synchronous and metachronous
unresectable liver metastases
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Abstract. Systemic inflammation as evidenced by the
Glasgow prognostic score (GPS) predicts cancer-specific
survival in various types of cancer. The aim of this
study was to evaluate the significance of GPS in patients
with both synchronous and metachronous unresectable
colorectal cancer liver metastases (CRLM). The subjects
were 40 patients who were diagnosed as having unresect-
able CRLM between March 2000 and August 2010 at Jikei
University Hospital. For the assessment of systemic inflam-
matory response using the GPS, the patients were classified
into three groups: patients with normal albumin (=3.5 g/dl)
and normal CRP (<1.0 mg/dl) as GPS 0 (n=27), those with
low albumin (<3.5 g/dl) or elevated CRP (>1.0 mg/dl) as GPS
1 (n=6), and both low albumin (<3.5 g/dl) and elevated CRP
(>1.0 mg/dl) as GPS 2 (n=7). We retrospectively investigated
the relationship between patient characteristics including
GPS and survival using univariate and multivariate analyses.
Results of the univariate analysis revealed that absence of
primary tumor resection (p=0.0161), absence of systemic
chemotherapy (p=0.0119), serum carcinoembroynic antigen
(CEA) of 2100 ng/ml (p=0.0148), serum carbohydrate antigen
(CA)19-9 of =100 U/ml (p<0.0001) and GPS 2 (p=0.0362)
were significant predictors of poor survival. Results of the
multivariate analysis revealed that serum CEA of =100 ng/
ml (p=0.0015), CA19-9 of =100 U/ml (p<0.0001) and GPS
2 (p=0.0042) were independent predictors. In conclusion,
GPS at diagnosis of unresectable CRLM is an independent
prognostic predictor of overall survival.
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Introduction

Colorectal cancer is the third most common type of cancer and
the fourth leading cause of cancer mortality worldwide (1).
Liver metastasis is one of the most important prognostic factors
for patients with colorectal cancer, and approximately 25%
of patients present with liver metastasis at the time of initial
diagnosis of colorectal cancer. A further 40-50% of patients
develop colorectal liver metastases (CRLM) within three years
of resection of the primary tumor (2). Hepatic resection is the
most effective and potentially curative therapy for CRLM (3-6).
The five-year overall survival rate following hepatic resection
is reported to range from 28 to 50% (7-11). However, liver
resection can be performed only in approximately 10-20% of
patients with CRLM due to unresectable multiple and bilobar
metastases (12). The survival rates of patients who do not
undergo resection are poor and do not exceed 2% at five years
(13,14). Therefore, assessment of prognostic predictors is
important for the management of unresectable CRLM patients.

Previous studies have indicated that the measurement
of the systemic inflammatory response by a combination of
serum CRP and albumin concentration, i.e., the Glasgow prog-
nostic score (GPS), have been shown to predict cancer-specific
survival (15,16). However, to the best of our knowledge, the
relationship between the GPS and prognosis in patients with
both synchronous and metachronous unresectable CRLM has
yet to be reported.

The aim of this study was to evaluate the significance of
GPS in patients with both synchronous and metachronous
unresectable CRLM.

Patients and methods

Patients. Between March 2000 and August 2010, 55 patients
were diagnosed as having unresectable liver metastasis due
to colorectal cancer in the Department of Surgery, Jikei
University Hospital, Tokyo, Japan. Of these, 15 patients were
excluded, 6 for concomitant microwave coagulation or radio-
frequency ablation therapy, 4 due to lack of data, and 5 who
were lost to follow-up, leaving the remaining 40 patients for
this study.
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Treatments administered. Prior to 2003, we defined =5 bilobar
metastases of the liver as being unresectable; currently the
definition of H3 liver metastasis by the Japanese classification
of colorectal carcinoma (17). Since 2004, we redefined unre-
sectable CRLM as follows: Cases with insufficient hepatic
reserve or remnant liver volume after complete resection of
CRLM. During both periods mentioned, patients exhibiting
poor performance status and metastasis to other organs,
with the exception of the lungs, as well as local recurrence
or para-aortic lymph node metastasis were generally judged
as unresectable. For unresectable liver metastasis, systemic
chemotherapy was administered based on performance
status. Prior to 2003, leucovorin (LV)/5-fluorouracil (SFU)
or irinotecan (CPT-11) chemotherapy were the preferred
method of treatment. Since 2003, this was replaced with LV
and 5FU combined with CPT-11 (FOLFIRI) or oxaliplatin
(FOLFOX) as the preferred method of treatment. A resection
of the primary tumor in the rectum or colon was performed
for patients with good performance status and for those with
intestinal obstruction.

Chemical profiles were routinely measured upon diagnosis
of CRLM prior to systemic chemotherapy. The serum biochem-
istry data included serum aspartate aminotransferase (AST),
alanine aminotransferase (ALT), albumin, C-reactive protein
(CRP) and tumor marker levels including carcinoembryonic
antigen (CEA) and carbohydrate antigen (CA)19-9. Serum
CEA and CA19-9 were classified as: <100 or =100 ng/ml and
<100 or =100 U/ml, respectively.

For the assessment of systemic inflammatory response
using GPS, patients were classified into three groups: Patients
with normal albumin (=3.5 g/dl) and normal CRP (<1.0 mg/
dl) as GPS 0 (n=27), those with low albumin (<3.5 g/dl)
or elevated CRP (>1.0 mg/dl) as GPS 1 (n=6), and both
low albumin (<3.5 g/dl) and elevated CRP (>1.0 mg/dl) as
GPS 2 (n=7).

The relationship between patient characteristics and
overall survival was investigated following the diagnosis of
unresectable CRLM by univariate and multivariate analyses.
The factors investigated included age, gender, synchronous or
metachronous CRLM, site of primary tumor (colon or rectum),
presence or absence of primary tumor resection, primary
tumor stage (I, III or IV) according to the International Union
Against Cancer TMN classification (18), presence or absence
of extrahepatic metastases, presence or absence of systemic
chemotherapy for CRLM, serum CEA, serum CA 19-9 and
GPS (0, 1 or 2).

GPS 0, 1 and 2 were compared using the following factors:
Age, gender, synchronous or metachronous CRLM, site of
primary tumor, presence or absence of primary tumor resec-
tion, primary tumor stage, presence or absence of extrahepatic
metastases, presence or absence of systemic chemotherapy
for CRLM, serum AST, ALT, CEA <100 or =100 ng/ml and
CA19-9 <100 and =100 U/ml .

This study was approved by the Ethics Committee of the
Jikei University School of Medicine.

Statistical analysis. The data were presented as the mean +
standard deviation (SD). Univariate analysis was performed
using the non-paired t-test and Chi-square test. Analysis
of overall survival was performed using the log-rank test.
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Table I. Univariate analysis of overall survival after the diag-
nosis of unresectable CRLM.

Overall survival

Factor N  Median (years) P-value

Age (years)
<60 10 1.18 0.8451
=60 30 0.66

Gender
Male 30 1.18 0.7956
Female 10 0.74

Timing of tumor
Synchronous 26 0.74 0.0853
Metachronous 14 1.65

Primary site
Colon 23 1.46 0.5902
Rectum 17 0.90

Primary tumor resection
Yes 32 143 0.0161
No 8 0.48

Primary tumor stage
IR 11 1.59 0.1227
v 29 0.78

Extrahepatic disease
Yes 24 1.10 0.4308
No 16 0.88

Chemotherapy for CRLM
Yes 34 1.18 0.0119
No 6 051

Serum CEA (ng/ml)
<100 22 1.55 0.0148
=100 18 0.62

Serum CA19-9 (U/ml)
<100 30 1.55 <0.0001
=100 10 0.62

GPS
0,1 33 1.28 0.0362
2 7 0.33

CRLM, colorectal cancer liver metastases; CEA, carcinoembryonic
antigen; CA19-9, carbohydrate antigen 19-9.

P-values were considered statistically significant when the
associated probability was <0.05.

Results

Univariate and multivariate analysis of overall survival after
the diagnosis of unresectable CRLM and patient characte-
ristics. The relationship between the patient characteristics
and overall survival after the diagnosis of unresectable CRLM
was investigated (Table I). In the univariate analysis, overall
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Table II. Multivariate analysis of overall survival following diagnosis of unresectable colorectal cancer liver metastases (CRLM).

Factor Odds ratio (95% CI) P-value
Primary tumor resection (No) 1.299 (0.323-5.216) 0.7126
Chemotherapy for CRLM (No) 1.991 (0.493-8.034) 0.3334
Serum CEA (=100 ng/ml) 5.314 (1.891-14.935) 0.0015
Serum CA19-9 (=100 U/ml) 22.331 (5.310-93.911) <0.0001
GPS 2 7.603 (1.899-30.488) 0.0042

CI, confidence interval.

Table III. Univariate analysis of patients characteristics with regards to the Glasgow prognostic score (GPS) at the diagnosis of

unresectable colorectal cancer liver metastases (CRLM).

GPS

Factor 0,1 (n=33) 2 (n=7) P-value
Age (years) 66.4+10.1 64.9+7.6 0.7325
Gender (male:female) 25:8 5:2 0.8101
Timing of tumor (synchronous:metachronous) 21:12 5:2 0.6946
Primary site (colon:rectum) 20:13 3:4 0.3882
Primary tumor resection (yes:no) 28:5 4:3 0.0960
Primary tumor stage (ILIIL:IV) 10:23 1:6 0.3887
Extrahepatic disease (yes:no) 19:14 5:2 0.4968
Chemotherapy for CRLM (yes:no) 31:2 3:4 0.0006
Serum AST (IU/1) 29.1+20.8 33.3+24.1 0.6368
Serum ALT (IU/1) 24.2+25.0 16.6£12.9 0.4423
Serum CEA (<100:=100 ng/ml) 19:14 3:4 0.5050
Serum CA19-9 (<100:>100 U/ml) 25:8 5:2 0.8101
CEA, carcinoembryonic antigen; CA-19-9, carbohydrate antigen 19-9.
survival was worse in the absence of primary tumor resection
(p=0.0161), absence of systemic chemotherapy (p=0.0119)
and GPS 2 (p=0.0362, Fig. 1). p=0.0362

In the multivariate analysis, significant factors in the univar-
iate analysis including presence or absence of primary tumor Tg
resection, presence or absence of systemic chemotherapy,serum s
CEA <100 or =100 ng/ml, serum CA19-9 <100 or = 100 U/ml 3
and GPS 0, 1 or 2 were used, and serum CEA =100 ng/ =
ml (p=0.0015), CA19-9 =100 U/ml (p<0.0002) and GPS o
2 (0.0042) were found to be independent and significant 3 —= GPSO/1
predictors of overall survival (Table II). ==+ GPS2
Association between patient characteristics and GPS. The T T 1
relationship between patient characteristics and GPS were inves- 4 S 6
tigated (Table IIT). The univariate analysis demonstrated that (years)

GPS 2 patients had a significantly higher absence of systemic
chemotherapy than those in GPS 0 or 1 (p=0.0006), whereas the
other factors in the GPS 0 or 1 and 2 groups were comparable.

Figure 1. Kaplan-Meier curves of overall survival in Glasgow prognostic
score (GPS) 0 or 1 and GPS 2 patients.
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Discussion

Since 20-30% of patients with colorectal cancer have synchro-
nous or metachronous liver metastases, their management is a
common and important clinical problem. Several reports have
discussed the predictors of long-term survival for patients
with CRLM. Jaeck et al reported that three factors, serosa
infiltration, involvement of peritumoral lymph nodes around
the primary colorectal tumor and a liver resection margin of
<1 cm, proved to be independently significant by multivariate
analysis (19). Minagawa et al reported that the stage of the
primary tumor (IIT or I'V), lymph node metastasis and multiple
nodules were significantly associated with a poor prognosis
in multivariate analysis (10). In the current study, results of
the multivariate analysis revealed that serum CEA =100 ng/
ml, serum CA19-9 =100 U/ml and GPS 2 were independent
significant predictors for patients with unresectable CRLM.

The GPS was first reported as a predictor of prognosis
of inoperable non-small cell lung cancer in 2003 (20). The
GPS was shown to predict prognosis in patients with various
inoperable tumors of the lung (21), breast (22), esophagus or
stomach (23), pancreas (24), kidney (25) and colorectum (26).
Specifically, with regards to inoperable colorectal cancer,
Leitch et al reported that GPS was associated with a poor
outcome in 84 patients with synchronous CRLM (26).
However, no evidence currently exists showing the prog-
nostic value of the GPS in patients with both synchronous
and metachronous unresectable CRLM. In the current study,
results of the multivariate analysis demonstrated that the
GPS was a significant and independent predictor of poor
overall survival for patients with both synchronous and
metachronous unresectable CRLM. Therefore, the GPS may
be a useful predictor of prognosis for patients with unre-
sectable CRLM, including synchronous and metachronous
CRLM. The reasons for the association between the GPS
and prognosis remain unclear, but with respect to metastatic
unresectable disease it is worth considering that chronic
activation of the systemic inflammatory response is associ-
ated with an increase in weight loss and fatigue resulting in
decreased performance status and survival.

Recent chemotherapy including LV and 5FU combined
with CPT-11 or oxaliplatin has survival benefits for patients
with advanced colorectal cancer, including unresectable liver
metastasis (27-30). Therefore, measurement of the GPS prior
to chemotherapy for CRLM might be a prognostic indicator,
and may contribute to decisions regarding choice of thera-
peutic strategies.

In conclusion, following diagnosis of unresectable
CLRM GPS was found to be an independent and significant
predictor for overall survival. Measurement of the GPS may
help decision-making in the management of patients with
CLRM.
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