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ABSTRACT
Gastric cancer remains an aggressive malignancy responsible for a high number of deaths annually. An im-
portant method used in order to determine the response to treatment, follow-up and detection of recurrence 
in association with imagistic examinations remains laboratory determination of tumor markers. The most 
common used tumor markers in patients diagnosed with gastric cancer are CA 72-4, CEA, CA 19-9.

Keywords: gastric cancer, CA 72-4, CEA, CA 19-9

GASTRIC CANCER TUMOR MARKERS
Alexandra Gireada1, Irina Balescu2, Nicolae Bacalbasa3

1“Carol Davila” Central Military Emergency Hospital, Bucharest, Romania
2“Ponderas” Hospital, Bucharest, Romania

3“Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania

Corresponding author: 
Nicolae Bacalbasa, 2 Dimitrie Racovita Street, Bucharest, Romania
E-mail: nicolae_bacalbasa@yahoo.ro

INTRODUCTION

Gastric cancer is the third malignancy in the 
world in terms of mortality, mainly because it is 
diagnosed in an advanced stage. Once known as the 
second most common cancer in the world, its fre-
quency has declined over the past half century due 
to the increased consumption of fresh fruits and 
vegetables, decreased intake of salt, the refrigera-
tion of meat products and the discovery of antibiot-
ics against Helicobacter pylori. (1)

The laboratory investigations most frequently 
used in patients with gastric cancer are the com-
plete blood count, 30% of patients being diagnosed 
with anemia (caused by bleeding, liver disfunction 
and poor ferum intake), the electrolyte panels, the 
liver function tests and the tumor markers. (1)

The international guidelines established the util-
ity of the tumor markers in the gastric cancer. They 
are used for monitoring the cytostatic treatment 
(but the gold standard is considered radiology), for 
the detection of recurrences (although this doesn’t 
lead to the improvement of survival rates) and they 
are not accepted for diagnostic purposes. (2)

The most utilized tumor markers in gastric can-
cer are: CA 72-4, CEA and CA 19-9 (3).

CA 72-4
The role of CA 72-4 in the diagnosis
CA 72-4 is a glycoprotein which can be detected 

in gastric, pancreatic, colorectal, ovarian and breast 
cancers. (4,5) Its normal concentrations are lower 
than 6.9 U/mL. (6) Literature data show a sensitiv-
ity of 40% in the detection of gastric cancer, of 40% 
in the detection of colorectal cancer, 50% in the de-
tection of ovarian cancer and an overall specificity 
of 95%. (7) A meta-analysis realized by Chen on 
the bases of 33 studies proved that CA 72-4 was the 
tumor marker with the highest overall accuracy 
(77%) in the detection of gastric cancer. (8)

The role of CA 72-4 in estimating prognosis
Research results have proved some correlations 

between the concentrations of CA 72-4 and the 
stage of lymph node involvement and the tumor re-
sectability. (9-11) In a study realized by Safi (De-
partment of General Surgery, University of Ulm, 
Germany), the results showed a good correlation 
between the CA 72-4 concentrations and tumor 
stage. (12)
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CEA
The role of CEA in estimating prognosis
CEA is a glycoprotein with a half-life of three 

days. This gives the possibility of determining the 
concentrations every 7 days. Literature data show 
that there is a correlation between the increased 
pre-treatment concentrations of CEA and the stage 
of the disease. (13) A recent study showed a corre-
lation between the pre-treatment CEA values and 
the TNM stage, lymph node invasion and the T cat-
egory. (14) Other research results show that the 
normal pre-treatment concentrations are associated 
with a good survival. (15) It was also found that the 
presence of normal postoperative concentrations of 
CEA over a period of less than 2 months is associ-
ated with a food overall survival. (16,17) The stud-
ies showed that the CEA levels are higher and that 
the pathological values are more frequently en-
countered in young patients (aged between 18 and 
30 years old). These patients are often character-
ized by greater tumor sizes and lymph-vascular in-
volvement and thus by a worse overall survival. 
(18)

The role of CEA in the diagnosis
Statistical data show that CEA has a sensitivity 

of 30% in the detection of gastric cancer and a neg-
ative predictive value of 58.82%. The values found 
for the colorectal cancer are higher (74% and 
79.36%, respectively). (19)

The role of CEA in the detection of 
recurrences
Other studies found a statistically significant 

correlation between the serum CEA concentrations 
and locoregional relapse. (20,21) The CEA deter-
mination can be useful for the detection of liver 
metastases recurrences, which can precede the ra-
diological detection of the relapse by over 3 months. 
(22) Literature data prove the association of CEA 
increase with relapse, with the highest sensitivity 
attained in the case of peritoneal involvement. 
(23,24) 

CA 19-9
CA 19-9 is a protein with normal concentrations of 

< 37 UI/L and a half-life of 1 to 3 days (25).

The role of CA 19-9 in the diagnosis
CA 19-9 has a sensitivity of 42% and a negative 

predictive value of 58.82% in gastric cancer. In 
colorectal cancer, the values are of only 26% and 
57.47%, respectively. (19)

The role of CA 19-9 in determining prognosis
The determination of CA 19-9 may have a prog-

nostic significance, since the preoperative values 
are correlated with the stage of the disease and the 
persistence of elevated levels for more than 2 
months after the surgical treatment indicates a 
guarded prognosis. (11,17,26-28). Research results 
showed a correlation with the lymph node involve-
ment (29). A recent study showed a correlation be-
tween the pre-treatment CEA values and the TNM 
stage, lymph node invasion and the T category (30).

The role of CA 19-9 in the detection of 
recurrences
CA 19-9 can be also used for the detection of 

recurrences. It can detect them with over 2 months 
earlier than the radiological method. (21)

THE COMPARISON BETWEEN VARIOUS 
SERUM MARKERS

The value of various tumor markers in the 
diagnosis
A study realized by D.J. Byrne et al analyzed 

patients with gastric cancer and the role of the tu-
mor markers CA 72-4, CEA and CA 19-9 in their 
management. The best marker that could separate 
patients diagnosed with the first stages of the dis-
ease from control subjects was CA 72-4. Only CA 
72-4 and CEA could differentiate between patients 
with positive and negative nodes. Only CA 72-4 as-
say could differentiate between serosa positive and 
serosa negative patients. CA 72-4 had the highest 
sensitivity at a given specificity. The conclusion of 
the study was that CA 72-4 can be successfully 
used for estimating the disease stage and activity in 
gastric cancer, although more research is still nec-
essary. (31)

A study realized by Heptner in 1989 compared 
the role of several tumor markers (CA72-4, CA 
19-9 and CEA) in the diagnosis of gastric cancer. 
The sensitivity of CA 72-4 was of 59%, the sensi-
tivity of CA 19-9 was 52% and the sensitivity of 
CEA was 70%. The results showed an increased 
specificity of CA 72-4 (98%) in the detection of be-
nign (even inflammatory) conditions of the gastro-
intestinal tract (32).

Another study realized by Joypaul in 1993 in-
cluded 52 patients with gastric adenocarcinomas 
and 32 patients with benign gastric disorders. Its 
results found a sensitivity of 42% for CA 72-4, of 
46% for CA 19-9 and of 63% for the association of 
the two tumor markers for the detection of gastric 
cancer. The specificity of CA 72-4 (100%) was 
higher than that of CA 19-9 (only 72%). (33)
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The value of various tumor markers in 
estimating prognosis
A study realized by A. Mittal et al in 2012 in-

tended to find out the value of the tumor markers in 
estimating the prognosis of gastric cancer. It in-
cluded 40 patients with tumors localized in differ-
ent regions of the stomach and being characterized 
by different lymph node stages. The authors mea-
sured the serum concentrations of AFP, CEA, 
CA19-9 and CA50 by means of the ELISA method. 
The study used a cut-off value of 10 μg/l for AFP, 
10 μg/l for CEA, 37 U/ml for CA19-9, and 20 U/ml 
for CA50. The results showed that CEA, CA19-9, 
CA50, tumor size and lymph node stage can be 
considered independent prognostic factors in gas-
tric cancer. These tumor markers proved to detect 
especially the advanced stages of gastric cancer, 
their concentrations can predict the patients’ prog-
nosis and their preoperative rises are the sign of a 
poor prognosis and of the necessity of adjuvant 
management. (34)

A study realized in 2011 evaluated the predictive 
value of for tumor markers : CEA (cut-off = 5 ng/ml), 
CA 19-9 (cut-off = 37 U/ml), CA 72-4 (cut-off = 4 U/
ml) and β-hCG (cut-off = 5 UI/ml) for preoperative 
staging in gastric cancer. The results showed that the 
preoperative concentration of CA 72-4 had the highest 
accuracy in the detection of advanced disease. An 
even higher accuracy is attained by the four marker 
combination. The concentrations of these tumor 
markers were not correlated with histological type or 
tumoral grade. (35)

A study realized by D.H. Nam et al investigated 
the prognostic significance of postoperative values 
of different tumor markers in gastric cancer. The 
study included 206 patients treated by radical gas-
trectomy between 2001 and 2007. All these patients 
had increased CEA concentrations (>5 ng/ml) and 
increased CA 19-9 concentrations (>37 U/mL) be-
fore treatment. The authors defined early tumor 
marker response as the normalization of CEA and 
CA 19-9 at 1-2 months after gastrectomy. The re-
sults showed that 72.8% of the patients achieved 
early tumor marker response. They were character-
ized by longer disease-free survival and overall 
survival. (17)

A study conducted by X. Liu et al included 273 
patients diagnosed with T4a gastric cancer and 
treated by curative gastrectomy. The authors mea-
sured the concentrations of AFP, CEA, CA 19-9 
and CA50 and evaluated their prognostic role. The 
results showed good correlations between AFP and 
Borrmann type, between CEA and sex, tumors site, 
and N stage, between CA 19-9 and age, tumor site, 

lymphovascular invasion and N stage. The in-
creased concentrations of CEA, CA 19-9 and CA 
50 were found to be independent poor prognostic 
factors for these patients in multivariate analysis. 
(36) 

 
The role of various tumor markers in the 
detection of recurrences
In a study realized at Safi (Department of Gen-

eral Surgery, University of Ulm, Germany), the 
sensitivity of CA 72-4 was greater than that of CEA 
and CA 19-9 in the detection of gastric cancer re-
currences. (12)

A study realized by Marrelli found a sensitivity 
of 44% for CEA in the detection of recurrences, of 
56% for CA 19-9 and of 51% for CA 72-4. (37)

A study effectuated by J.H. Yook et al included 
170 gastric cancer patients. Their preoperative and 
postoperative concentrations of CEA, CA 19-9 and 
CA 72-4 were measured and the sensitivities in the 
detection of recurrences were 44%, 21% and 21%, 
respectively. The association of CEA with CA 19-9 
or CA 72-4 led to a sensitivity of 58%. CEA had the 
highest sensitivity rate in detecting recurrences at 
the anastomotic site, CA 19-9 in detecting recur-
rences of lymph node, CA 72-4 in detecting recur-
rences at peritoneal seeding and distant metastasis. 
(38)

The role of various tumor markers in 
monitoring treatment
A study realized by T. Yamao et al included 26 

patients diagnosed with gastric cancer, in an ad-
vanced stage, with increased concentrations of 
CEA, CA 19-9 and CA 125 before systemic chemo-
therapy. A response to treatment was considered as 
a ≥50% decrease in the concentration maintained 
for more than 4 weeks. The results showed a good 
correlation between the imaging studies and the as-
sessment of response by tumor markers. The pa-
tients who responded to treatment were also char-
acterized by longer survival times. The conclusions 
of the study were that tumor markers can be useful 
in monitoring the response to treatment and in esti-
mating the prognosis of patients with gastric can-
cer. (39)

OTHER GASTRIC TUMOR MARKERS

VEGF is considered to be an independent prog-
nostic factor in patients with gastric carcinoma. It is 
also useful in the detection of liver cancer recur-
rence. Another marker is c-erbB-2, which corre-
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lates with tissue overexpression of HER-2/neu. In-
creased MMP-9 concentrations correlate with short 
survival rates and with stromal reaction. Increased 
concentrations of sICAM are associated with he-
matogenous metastasis and with a poor prognosis. 
The plasma levels of TIMP-1 are considered to be 
independent and powerful prognostic factors for 
the survival of patients. Increased plasma VEGF 
levels are found in patients with liver metastasis. 
(40)

A study realized in 2013 included 363 gastric 
cancer patients. The authors, S Fujiwara et al mea-
sured the concentration of NY-ESO-1 antibody in 
the serum of these patients by means of the ELISA 
method. This antibody is characteristic for patients 
having tumors that express the NY-ESO-1 antigen. 
3.4% of patients with stage I disease, 4.4% of pa-

tients with stage II disease, 25.3% of patients with 
stage III disease and 20% of patients with stage IV 
disease had increased serum levels of NY-ESO-1 
antigen. These sensitivities were increased by the 
use of the combination of NY-ESO-1 antibody, 
CEA and CA 19-9. Thus the conclusion of the study 
was that the combination of markers can be useful 
in the detection of advanced stages of the gastric 
cancer and in estimating treatment response. (41)

CONCLUSIONS

Available literature data show that the discovery 
of new tumor markers and the combinations of tu-
mor markers are the best solutions for the improve-
ment of patients’ management, but more research is 
still necessary.
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