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Abstract

AIM: To investigate the correlation among tumor
markers, curative resection, and recurrence in gastric
cancer.

METHODS: The patients with preoperative tumor
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makers [Carcinoembryonic antigen, Carbohydrate
antigen (CA) 19-9, and CA 125] and elective gas-
trectomy between January 2000 and December 2009
at Chungbuk National University Hospital were enrolled
in this study. We analyzed the relationship among
the tumor makers, curative resection and recurrence,
retrospectively.

RESULTS: Among the 679 patients with gastric cancer,
curative resection was 93.6% (7 = 636) and non-
curative resection was 6.4% (n = 43). The independent
risk factors for the non-curative resection were tumor
location and the positivity of preoperative serum CA
19-9 and CA 125 levels. After curative resection, the
independent prognostic risk factors for recurrence in
curative resection were gender, stage, and preoperative
increased serum CA 125 level (HR = 2.431, P =0.020),
in a multivariate analysis.

CONCLUSION: Preoperative CA 125 is a useful predictive
biomarker for curative resection and prognostic biomarker
for recurrence in gastric cancer patients.

Key words: Gastric Cancer; Tumor Marker; Carcin-
oembryonic antigen; Carbohydrate antigen 19-9; Carbo-
hydrate antigen 125

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Tumor marker such as carcinoembryonic
antigen, Carbohydrate antigen (CA) 19-9, and CA 125 in
gastric cancer are usual tools for predicting prognosis or
monitoring. The aim of this study was to investigate the
correlation among tumor markers, curative resection,
and recurrence in gastric cancer. Our data showed that
preoperative CA 19-9 and CA 125 are independent
risk factor of non-curative operation. And preoperative
CA 125 is independent risk factor for recurrence after
curative operation. Preoperative CA 125 is considered
useful marker for predicting curative operation and
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prediction of recurrence after curative resection in gastric
cancer patients.

Kim DH, Yun HY, Ryu DH, Han HS, Han JH, Yoon SM, Youn
SJ. Preoperative CA 125 is significant indicator of curative
resection in gastric cancer patients. World J Gastroenterol 2015;
21(4): 1216-1221 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v21/i4/1216.htm DOI: http://dx.doi.
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INTRODUCTION

Serum tumor marker is a simple and convenie-
nt study for predicting prognosis or monitoring,
and it is widely being used in a gastrointestinal
malignancy™. Carcinoembryonic antigen (CEA)
is a glycoprotein that is often elevated in the
serum of patients with variety malignancies such
as gastric, pancreatic, colorectal, breast and lung
cancer?, Carbohydrate antigen 19-9 (CA 19-9)is
an incomplete glycolipid antigen of the Lewis
blood group, and it can be increased in colorectal,
liver, ovarian, bile duct and gastric cancer®. CEA
and CA 19-9 are known prognostic risk factors in
gastric cancer™?, In American Joint Committee on
Cancer (AJCC) 7™ edition, CEA and CA 19-9 been
recognized as prognostic factors, but Cancer antigen
125 (CA 125) is not™®. CA 125 is a heterogeneous
cell membrane glycoprotein and it is related with
malignant conditions such as ovarian, uterine,
lung, or pancreatic cancers”). CEA is related to liver
metastasis, peritoneal metastasis, histologic type
and CA 19-9 is related to T, N stage, and peritoneal
dissemination'™. CA 125 is related to peritoneal
dissemination'’. Peritoneal dissemination, after
curative gastrectomy with extended lymphadectomy,
is most common recurrence pattern in the east™?,
As diagnosis of peritoneal dissemination is not high
as that of distant metastasis and direct invasion of
adjacent organs in preoperative image studies™,
surgeons face to unforeseen non-curative operation.
It has been reported that CA 125 is related with
peritoneal dissemination in gastric cancer®, but
there were few or no studies concerning the co-
rrelation between CA 125 and prognosis.

This study was to clarify prognostic value of
preoperative CA 125 for prognostic biomarker,
and to investigate the correlation between tumor
markers (CEA, CA 19-9 and CA 125) and prediction
of curative resection in gastric cancer patients.

MATERIALS AND METHODS

A total of 679 gastric cancer patients admitted
through the outpatient department of surgery from
2000 to 2009 were enrolled. All enrolled patients
checked tumor marker before gastric operation and
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Table 1 Causes for a non-curative operations

Peritoneal Direct Distant Incomplete Total

dissemination invasion metastasis resection
Peritoneal 15 3 3 21
dissemination
Direct invasion 8] 13 16
Distant 8] & 6
metastasis
Incomplete 6 6
resection
Total 21 16 6 6 49

follow-up performed biannually after gastric operation.
Preoperative measurement of CEA, CA19-9, and
CA 125 were performed by radioimmunoassay. The
normal ranges for CEA, CA 19-9, and CA 125 were:
< 5 ng/mL, 25 U/mL, and 37 U/mL, respectively.
We excluded remnant gastric cancer, synchronous
primary malignancy, or gastric cancer with neo-
adjuvant therapy. Recurrence pattern was classified
into four categories: loco-regional recurrence,
peritoneal dissemination, hematogenous and distant
lymph node. We performed gastric cancer operation
according to Japanese gastric cancer treatment
guidelines™?). Pathologic staging was conducted
after the operation according to the AJCC sixth
edition™!. Non-curative operations were defined as
microscopically or macroscopically residual tumor
after gastric operation.

We retrospectively analyzed the relationship
among a non-curative operation, recurrence and
tumor marker. We employed SPSS 20.0 for Windows
for statistical analyses (SPSS, Inc., Chicago, IL,
United States). The 5 and Fisher’s exact tests were
used to assess clinical and pathological characteristics
for univariated analysis and logistic regression test
for multivariate analsysis. The disease free survival
was analyzed using the Kaplan-Meier method, and
significance testing was performed with the log-
rank test. The Cox proportional hazards model was
used for multivariate analysis. Differences with P
values less than 0.05 (P < 0.05) were considered sta-
tistically significant.

RESULTS

Of the 679 patients, 447 patients were male and
232 patients were female with a mean age of 60.7
+ 11.4 years, and the median follow-up period was
32.4 mo. Forty-three patients (6.3%) received non-
curative operations. The main causes of a non-
curative operations were peritoneal dissemination (n
= 21) followed by direct invasion (n = 16) (Table 1).
Risk factors for non-curative operation were tumor
location, CEA, CA 19-9, and CA 125 in univariate
analysis. In a multivariate analysis, location of tumor
(HR = 21.303; P < 0.001), CA 19-9 positivity (HR
= 5.883; P < 0.001), and CA 125 positivity (HR =
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Table 2 Univariate and multivariate analysis of the risk factors for a non-curative operations 7 (%)

Variables Univariate analysis Multivariate analysis
Curative Non-curative P value HR (95%CI) P value
Age, yr 0.189 0.238
<60 272 (95.1) 14 (4.9)
= 60 364 (92.6) 29 (7.4) 1.599 (0.733-3.487)
Sex 0.574 0.642
Male 417 (93.3) 30 (6.7)
Female 219 (94.4) 13 (5.6) 0.832 (0.384-1.803)
Differentiation 0.080 0.082
Differentiated 382 (95.0) 20 (5.0)
Undifferentiated 254 (91.7) 23 (8.3) 1.937 (0.919-4.085)
Location <0.001 <0.001
Lower 1/3 359 (93.2) 26 (6.8)
Middle 1/3 212 (97.2) 6(2.8) 0.334 (0.120-0.928) 0.036
Upper 1/3 60 (90.9) 6(9.1) 1.223 (0.421-3.555) 0.711
Whole 5 (50.0) 5 (50.0) 21.303 (4.985-91.036) <0.001
CEA 0.038
Negative 579 (94.3) 35 (5.7) 0.792
Positive 57 (87.7) 8 (12.3) 1.142 (0.427-3.056)
CA 199 <0.001 <0.001
Negative 586 (95.6) 27 (4.4)
Positive 50 (75.8) 16 (24.2) 5.883 (2.569-13.474)
CA 125 <0.001 <0.001
Negative 616 (95.7) 28 (4.3)
Positive 20 (57.1) 15 (42.9) 15.549 (6.473-37.352)

CEA: Carcinoembryonic antigen; CA: Carbohydrate antigen.
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Figure 1 Disease free survival curve according to positivity of Carcinoembryonic antigen (A), Carbohydrate antigen 19-9 (B) and Carbohydrate antigen 125
(C).
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Table 3 Univariateand multivariate analysis of prognostic risk factors for disease-free survival after curative operations

Variables Univariate analysis Multivariate analysis
5-year DFS P value HR (95%CI) P value
Age, yr 0.865 0.282
<60 (n =272) 78.3%
= 60 (n = 364) 80.1% 1.250 (0.833-1.877)
Sex 0.194 0.037
Male (n = 417) 78.3%
Female (n = 219) 81.7% 0.616 (0.391-0.971)
Differentiation 0.020 0.292
Differentiated (n = 382) 81.6%
Undifferentiated (n = 254) 75.6% 0.797 ( 0.524-1.215)
Location 0.004 0.454
Lower 1/3 (n = 359) 76.0%
Middle 1/3 (n = 212) 86.8% 0.797 (0.489-1.297)
Upper 1/3 (n = 60) 70.8% 1.172 (0.643-2.135)
Whole (1 = 5) 40.0% 0.487 (0.138-1.720)
Lymphovascular invasion <0.001 0.709
Negative (1 = 513) 81.8%
Positive (n =123) 69.4% 1.085 (0.708-1.662)
Perineural invasion <0.001 0.072
Negative (1 = 582) 81.4%
Positive (n = 54) 54.4% 1.629 (0.958-2.770)
Stage <0.001 <0.001
I A (n=292) 98.7%
I B (n=102) 89.4% 6.613 (1.703-25.674) 0.006
I (n=75) 79.8% 15.415 (4.297-55.300) <0.001
A (n =69) 49.5% 43.857 (12.999-147.966) <0.001
1B (n = 39) 46.2% 66.090 (18.643-234.289) <0.001
IV (n =59) 32.7% 93.720 (27.252-319.103) <0.001
CEA <0.001 0.073
Negative (n = 579) 82.1% 1.559 (0.959-2.535)
Positive (n = 57) 51.3%
CA19-9 <0.001 0.694
Negative (1 = 586) 81.7%
Positive (n = 50) 51.7% 0.901 (0.535-1.516)
CA 125 <0.001 0.020
Negative (1 = 616) 80.6%
Positive (n = 20) 30.8% 2431 (1.153-5.123)

15.549; P < 0.001) were independent risk factors
for a non-curative operation. (Table 2) Recurrences
after curative operation were 124 cases among
636 patients, and 64 patients had two or more
recurrence site; hematogenous (n = 72), peritoneal
(n = 50), loco-regional (n = 46) and distant lymph
node metastases (n = 41). The 5-year disease-free
survival rate after curative operation was 77.9%,
and the 5-year disease-free survival rate of CEA, CA
19-9 and CA 125 are 51.3%, 51.7% and 30.8%,
respectively (Figure 1). Risk factors of recurrence
were tumor location, differentiation, lymphovascular
invasion, perineural invasion, stage, and CEA, CA
19-9, and CA 125. In a multivariate analysis, gender,
stage, and positivity of CA 125 (HR = 2.431; P =
0.020) were independent risk factors for recurrence
(Table 3).

DISCUSSION

Depth of invasion and lymph node metastasis were
most important independent prognostic risk factors
in gastric cancer, and currently used TNM stage
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is useful to predicting survival rate in each stage.
However, it was difficult to estimate N stage, to
predict survival rate in each stage and to decide
treatment of modality in preoperative clinical
TNM stage. Many prognostic risk factors of gastric
cancer were investigated, and tumor marker is
one of the prognostic factors of gastric cancer. CEA
and CA 19-9 are the most common tumor markers
for predicting prognosis in gastric cancer™.
The sensitivities of CEA and CA 19-9 in gastric
cancer are 16%-58.4% and 34.1%-64.9%">"",
Preoperative positivity for CEA and CA 19-9 is
associated with a poor prognosis!**®, but there
is a few report for preoperative CA 125 in gastric
cancer. The preoperative CEA and CA 19-9 were not
prognostic factor for palliative gastric surgery, but
it was independent prognostic factors in curative
surgery!®l. The postoperative CEA positivity in
early gastric cancer and postoperative CEA and
CA 72-4 positivity in advanced gastric cancer
were independent prognostic factors!®, In our
study, the preoperative CEA and CA 19-9 were not
independent prognostic risk factors for recurrence
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as other study!, interestingly preoperative CA

125 was an independent risk factor for recurrence
with a HR of 2.431. In early stage (data was not
shown), no recurrence observed in the patients
with positivity of CA 125 in stage IA (n = 2),
but there were two cases of recurrences among
4 patients with positivity of CA 125 in stage IB,
one is peritoneal carcinomatosis, and the other is
loco-regional recurrence, respectively. We think
that this finding may be related with recurrence
patterns of gastric cancer. The sensitivity of CA 125
is 6%-31.6%"%*", and it is related with peritoneal
metastasis®’!. In the Japan Clinical Oncology Group
(JCOG9501) trial, recurrence patterns were peritoneal
recurrence, regional lymph node recurrence, hepatic,
and others were: 38.1%, 21.9%, 20.9%, and
19.7%, respectively™™. In Korean study, recurrent
patterns were observed according to time period.
Hematogenous recurrence was the most common
recurrent pattern in the 1990s, whereas peritoneal
recurrence was the most common recurrent pattern
in the 2000s. Furthermore, peritoneal dissemination
was the most frequent recurrence pattern (32.1%)
during the entire period™. In our study, peritoneal
dissemination and hematogenous metastasis were
the main recurrence patterns. The positivity of CA
125 may be reflected recurrent patterns of peri-
toneal dissemination.

In our study, stage I and I are 61.8%, this is
why non-curative operation smaller (6.4%) than
other studies (17.9%-35.8%)%*?*1, In general,
diagnostic accuracy of preoperative T stage in
gastric cancer is 65%-92.1%"'°!. and sensitivity
and specificity of hematogenous metastasis es-
pecially liver are 87.5% and 99.0%"’. Diagnostic
accuracy of preoperative for peritoneal metastasis
is 30%-100%""!, but sensitivity is only 28.8%!"",
Diagnostic laparoscopy maybe useful for border
line peritoneal dissemination in image study.
Kapiev et a/'®® reported that 29.5% of patients
with borderline unresectable gastric cancer were
diagnosed as peritoneal metastasis by diagnostic
laparoscopy. In our study, the proportion of non-
curative resection with peritoneal dissemination
is low (3.1%), according to our data, diagnhostic
laparoscopy is not necessary even in far advanced
gastric cancer. Peritoneal metastasis is the main
cause of non-curative operation in our study and to
avoid unnecessary operation precise diagnosis of
peritoneal dissemination is important. In general,
tumor markers (CEA, CA 19-9 and CA 125) are
related with peritoneal dissemination'®®??, There is a
few report of relationship between curative resection
and preoperative tumor marker. Pectasides et a/'*®
reported that the sensitivity of CEA and CA 19-9 in
inoperable or metastatic disease gastric cancer were
48.6% and 64.9%, retrospectively. As compared to
our study, their study did not checked tumor marker
preoperative, and there was no data of CA 125.
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In our study, 24.2% and 42.9% of patients with
increased levels of CA 19-9 and CA 125 received
a non-curative operation. The HRs of CA 19-9 and
CA 125 for non-curative operations were 4.153 and
10.796, each representing statistically significant
levels. We think that the positivity of CA 19-9 and
CA 125 may reflect peritoneal dissemination. Thus,
it would be useful biomarker to avoid unnecessary
laparotomy for patients with borderline resectability
on preoperative imaging test if they show increased
CA 19-9 and CA 125 levels.

In far advanced gastric cancer, the positivity of
CA 19-9 and CA 125 showed a higher frequency
of receiving non-curative operations, a more ca-
reful approach is necessary. Additionally, a more
aggressive treatment is required even if a curative
operation is performed, as preoperative increased
CA 125 is related to possible recurrence.

COMMENTS

Background

Preoperative image study is a useful diagnostic tool for staging in gastric
cancer. But its role in resectability and prognosis in a part of gastric cancer
patients is questionable. The aim of this study was to investigate the correlation
among tumor markers especially carbohydrate antigen (CA) 125, curative
resection, and recurrence in gastric cancer.

Research frontiers

CA 125 is related to peritoneal dissemination, and it has been reported that
CA 125 is related with peritoneal dissemination in gastric cancer. However, the
clinical significant of CA 125 in gastric cancer is not clarified. The current hot
spot is to clarify the role of CA 125 in gastric cancer.

Innovations and breakthroughs

Previous studies showed that CA 125 is related with peritoneal carcinomatosis
in gastric cancer. But, there were few or no studies concerning the relation
between preoperative CA 125 and curative operation or prognosis. In this
study, the preoperative CA 125 is related with non-curative operation and poor
prognosis.

Applications

In far advanced gastric cancer, the positivity of CA 125 showed a higher
frequency of receiving non-curative operations, a more careful approach is
necessary. Additionally, a more aggressive treatment is required even if a
curative operation is performed, as preoperative increases in CA 125 are
related to possible recurrence.
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This is a retrospective study that analyzes clinical significance of tumor marker
in gastric cancer. The results are interesting and show that the positivity
of preoperative CA 125 associated with non-curative operations and poor
prognosis. This finding suggest that CA 125 is a useful tumor marker predicting
non-curative operation and poor prognosis.
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