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ABSTRACT

Serological analysis of tumor markers has emerged as a non-invasive method for monitoring cancer patients, in-
cluding tumor recurrence and response to treatment. Tumor markers have the potential to aid in both the diagnosis
and prognosis of cancer, but their most important role currently lies in the monitoring of tumor progression. Tumor
markers can also provide valuable information on treatment effectiveness, with changes in plasma values indicating
tumor regression or progression. This research aimed to investigate the correlation between the serum detection
values of three tumor markers — CEA, CA 19-9, and CA 72-4 - and their utility in the diagnosis and prognosis of pa-
tients with gastric cancer. The study seeks to uncover the relationship between these tumor markers and the evolution
of gastric cancer, providing insights into their potential use in clinical practice.
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INTRODUCTION

Gastric cancer is a major health concern worldwide, and
serum markers have been investigated for their potential utility in
diagnosis, prognosis, and follow-up of patients. Studies have re-
ported elevated serum levels of CEA and CA19-9 in a significant
proportion of patients with gastric cancer, ranging from 15% to
72%. However, the use of these markers for follow-up has shown
some limitations, indicating a need for more sensitive perfor-
mance markers to enhance gastric cancer treatment [1-3]. The
monoclonal antibodies B72.3 and CC49 have been used to char-
acterize high molecular weight mucus protein, formerly known
as tumor-associated glycoprotein-72 (TAG-72), as a potential
marker for various types of cancer since 1986. In particular, ele-
vated serum levels of CA 72-4 have been observed in a significant
proportion of patients with gastrointestinal malignancies, and
ovarian, endometrial, lung, and breast cancer [4-6]. Some stud-
ies have rated CA 72-4 as a serological tumor marker for gastric
cancer and have compared its clinical utility with other markers
such as CEA or CA19-9. Multiple studies have found that serum
levels of CA 72-4 show a strong correlation with tumor stage and
the presence of lymph node involvement in gastric carcinoma.
As a result, measuring serum levels of CA 72-4 is not considered
useful for early assessment, but it can provide valuable insights
into the potential recurrence of cancer. While previous research
has investigated the correlation between preoperative CEA and

CA 19-9 concentration and prognosis, there are limited reports
on the prognostic value of CA 72-4 in gastric cancer [7,8].

In this literature review, we explored the current under-
standing of serum markers for gastric cancer, with a particular
focus on CA72-4, CEA, and C'A19-9. We reviewed the literature
related to their diagnostic accuracy, sensitivity, and specificity,
as well as their potential for use in prognosis and follow-up. We
also considered and compared the sensitivity of CA72-4 in dif-
ferent gastric cancer disorders and compared it to the sensitivity
of CEA or CA19-9. By synthesizing the existing literature, we
aimed to provide an overview of the current state of knowledge
and identify areas for future research.

MATERIAL AND METHODS

To achieve the objectives of this study, a systematic search
of the PubMed database was conducted. The search was limited
to articles published between March 1st, 2015, and May 2022,
and included the following keywords: "CEA", "CA 72-4", and
"CA 19-9". Only articles written in English were evaluated. The
final set of articles included in this study underwent a thorough
review and analysis to provide a comprehensive overview of the
current understanding of the sensitivity and prognostic value of
these markers in the context of gastric cancer using a descriptive
analysis.
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RESULTS

CA72-4 as a prognostic marker

Despite the multitude of markers that have been identified,
CA 72-4 1s of particular interest. Some preliminary studies have
shown that CA 72-4 has elevated levels mainly in patients with
gastrointestinal and ovarian cancer, while low values have been
documented in patients with other types of cancer, such as breast,
prostate, and lung cancer [9,10]. Numerous other studies have
outlined the clinical importance of the serological marker CA
72-4in terms of the management of patients with gastric and gy-
necological cancer. Some preliminary studies have suggested that
the presence of serum CA 72-4 was detected in 40% of patients
with gastrointestinal adenocarcinoma, while subsequent reports
focused on exploring potential correlations between CA 72-4 and
other markers such as CEA and CA 19-9 [11,12].

CA19-9 as a prognostic marker

CA19-9 is an oligosaccharide present in both tissues and
serum in the form of mucin-rich carbohydrates. It was first iso-
lated in 1979 from colorectal carcinoma (Kaprowski) and is nor-
mally found in the fetal cells from the stomach, the intestine, the
liver, and the pancreas. In adults, it is present in small amounts
in the pancreas, the liver, the gallbladder, and the lungs and is
an important component of many mucous cells and secretion
products. CA 19-9 is used predominantly for the prognosis of
pancreatic adenocarcinoma, but it is not a specific biomarker,
its expression 1s also used in gastric cancer. High levels of CA
19-9 depend on the staging degree of gastric cancer, as shown by
numerous studies in Japan [13,14]. In the later stages of gastric
cancer, CA 19-9 can be useful for both prediction and diagnosis.
A recent study found that only 4.8% of patients who underwent
radical (total) gastrectomy had elevated CA 19-9 values. Another
study conducted in India reported a sensitivity of 42% and a
negative predictive value of 63% for the CA 19-9 test in gastric
cancer. A separate study involving 1,600 gastric cancer patients
who underwent gastrectomy found that CA 19-9, CA 125, and
CEA positivity rates were 20%, 42.3%, and 19.2%, respectively.
The researchers also observed that CA 19-9 levels tended to in-
crease more significantly in older and female patients compared
to younger and male patients [15,16].

CA72-4 as a prognostic marker

CA 72-4 was first identified by Colcher in 1981 and has
since been identified as a tumor-associated glycoprotein-72 anti-
gen (TAG-72) in several epithelial cancers. Several recent studies
have demonstrated the usefulness of CA 72-4 in the diagnosis
and prognosis of gastric cancer. One study found that serum lev-
els of TAG-72 expressed as CA 72-4 have a significant impact
on the diagnosis of gastric cancer [17]. An Italian longitudinal
study with over 160 patients has highlighted the importance of
monitoring serum levels of CA 72-4 in gastric cancer. The study
demonstrated that CA 72-4 is an independent marker that can be
used for the prognosis and assessment of recurrences in gastric
cancer [10]. The results showed that nearly half of the patients
with recurrent gastric cancer had elevated serum levels of CA
72-4 before surgical interventions, compared to approximately
24 percent of patients without recurrence. These findings suggest
that monitoring CA 72-4 levels could be valuable in detecting
early signs of recurrence in gastric cancer patients. One French

study reported that serum levels of CA 72-4 were associated with
a poor prognosis in male patients with gastric cancer, even when
their CA 19-9 and CEA levels were within the normal range be-
fore the start of treatment [17].

In another recent study, 216 patients with gastric adenocar-
cinoma were examined to evaluate the serum levels of CEA, CA
19-9, and CA 72-4. The findings showed no significant differenc-
es in the values of CA 72-4, CEA, or CA 19-9 with regard to sex,
age, or histological classification [18].

Other markers associated with
gastric cancer stem cells

Recent studies have suggested a potential association be-
tween markers typically associated with gastric cancer stem cells,
such as Lgrb and Dclkl, and other cancer markers [19]. For ex-
ample, studies have shown that Lgr5 is overexpressed in gastric
cancer and may play a role in the development and progression
of the disease [19]. Similarly, Dclkl is upregulated in gastric can-
cer and may also play a role in the growth and spread of the dis-
ease [19]. However, more research is needed to fully understand
the connections between these markers and the role they play in
gastric cancer development.

Lgrb (Leucine-rich repeat-containing G protein-coupled re-
ceptor 9) is a transmembrane protein that is considered a marker
for cancer stem cells (CSCs) in various types of cancer, including
gastric cancer. Lgrb is a member of the G protein-coupled recep-
tor (GPCR) family and is involved in signaling pathways related
to cell growth, differentiation, and survival. Studies have shown
that Lgr) is overexpressed in gastric cancer and may play a role
in the development and progression of the disease [19]. It has
been found that Lgr5+ cells can initiate and maintain tumors,
and they are resistant to chemotherapy, making Lgr5 a promising
therapeutic target for gastric cancer treatment. Therefore, Lgr
may provide a potential target for developing new therapies for
gastric cancer, as well as a diagnostic marker for identifying CSCs
in gastric cancer [19].

Dclk1 (doublecortin-like kinase 1) is a protein kinase that has
been identified as a marker for cancer stem cells (CSCs) in var-
ious types of cancer, including gastric cancer. It is a member of
the doublecortin-like kinase (DCLK) family, which is involved in
the regulation of cell division, migration, and differentiation [19].
Studies have shown that Dclkl is upregulated in gastric cancer
and may play a role in the growth and spread of the disease[19].
Dclkl+ cells have been found to have higher tumorigenic and
metastatic potential than Dclkl- cells. Furthermore, Dclkl+
cells are more resistant to chemotherapy and radiation, making
Declkl a promising therapeutic target for gastric cancer treatment.
Therefore, Dclkl may provide a potential target for developing
new therapies for gastric cancer, as well as a diagnostic marker for
identifying CSCs in gastric cancer [19].

DISCUSSION

In this study, we aimed to evaluate the diagnostic and prog-
nostic value of CEA, CA 19-9, and CA 72-4 in gastric cancer.
Previous research has shown that elevated serum CEA levels are
frequently predictive of advanced gastrointestinal carcinoma and
are correlated with it [18]. In addition, a persistent postoperative
increase in CEA may signal the need for a second opinion proce-
dure and the potential existence of local recurrence or metastasis
[18]. Itis important to note, however, that not all patients with GI
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adenocarcinoma display positive preoperative or increasing post-
operative serum CEA levels, and some do not experience disease
recurrence [18].

Compared to isolated biomarkers 72-4, combinations in
GC patients show less co-presentation of CEA, CA 19-9, and
CA [18]. The combination of CEA, CA 19-9, and CA 72-4 is
the most efficient option for staging surgery or chemotherapy
for GC patients, according to the findings of this review. Higher
sensitivity and specificity were demonstrated by the simultaneous
detection of serum CEA, CA 19-9, CA 24-2, and CA 72-4 in
people with GC and cardiac cancer [18]. The specificity may be
improved by routinely measuring the levels of serum CA 19-9,
CA 72-4, and CFEA at suitable intervals.

However, it is important to note that this study has several
limitations. The participant characteristics in the included studies
varied, which could have affected the diagnostic utility of CA 19-
9, CA 72-4, and CEA. Stratified analysis based on patient traits
like blood type was not carried out due to the lack of available
data. Additionally, the source of heterogeneity among the includ-
ed studies was incomplete, as studies and patient characteristics
were infrequently reported. Finally, publication bias is a problem
that cannot be avoided in meta-analyses of published studies.

To confirm the clinical importance of serum CA 72-4, CA
19-9, and CEA in gastric cancer, large prospective studies are re-
quired. These studies should focus on addressing the limitations of
previous research, including controlling for patient characteristics,
reporting complete study details, and avoiding publication bias.

CONCLUSION

The use of serum markers like CA 72-4 and CA 19-9, in
addition to CEA, can aid in the diagnosis and monitoring of ad-
vanced gastric cancer, especially in cases where CEA levels are
not detectable. Simultaneous measurement of these markers can
improve the precision of treatment options like chemotherapy or
second eye surgery. While these markers are not useful for screen-
ing early gastric cancer, they are important in detecting recurrent
metastases and for post-therapeutic follow-up. However, careful
consideration should be given to the combined measurements of
CEA, CA 19-9, and CA 72-4, particularly when the values are at
the limit or not significantly elevated. Further studies are needed
to fully understand the clinical importance of these serum mark-
ers in gastric cancer and to develop more effective diagnostic and
treatment strategies.
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