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ABSTRACT

Aim: Serum tumor markers are helpful for diagnosis, monitoring treatment outcomes, and prognosis. However, their clinical
utility for esophageal squamous cell carcinoma (ESCC) and gastric cancer (GC) remains unclear. This study aimed to compre-
hensively evaluate recent studies on serum tumor markers in ESCC and GC.

Methods: We conducted a systematic review and meta-analysis of studies published between January 2010 and March 2025
using PubMed. Overall, 84 and 468 articles on ESCC and GC were extracted, respectively. The sensitivity, specificity, positive
predictive value, and summary receiver operating characteristic curves were calculated and evaluated using a systematic review
and meta-analysis. Prognostic values were assessed using the hazard ratio based on univariate and multivariate analyses.
Results: In ESCC, squamous cell carcinoma antigen (SCC-Ag) exhibited the highest sensitivity (38.7%) and positive predictive
value (85.2%); moreovet, it was the only independent prognostic factor across multiple articles. Carcinoembryonic antigen (CEA)
and cytokeratin 19 fragment had low sensitivity and predictive value, whereas serum p53 antibody demonstrated moderate prog-
nostic relevance. In GC, CEA and CA125 had the highest sensitivity (37.2%) and positive predictive value (72.2%), respectively,
and CA125 and CA72-4 were associated with peritoneal dissemination. CEA and CA125 levels were independent prognostic
markers of GC.

Conclusion: SCC-Ag is a key marker for ESCC diagnosis and prognosis. CEA and CA125 are valuable markers for GC prognosis,
whereas CA125 and CA72-4 help detect peritoneal dissemination. Further research integrating the molecular characteristics of

each tumor marker is warranted.

1 | Introduction

Esophageal and gastric cancers are among the most prevalent
gastrointestinal malignancies, characterized by high global
morbidity and mortality, and rank among the leading causes
of cancer-related deaths. According to GLOBOCAN 2022 [1],

roughly 970000 gastric cancer cases are diagnosed annually, re-
sulting in about 660000 deaths, whereas esophageal cancer ac-
counts for approximately 510000 new cases and 450000 deaths
each year. The prognosis for esophageal and gastric cancers
remains poor [2, 3], and their incidence rates are high in Asia,
especially in China, Japan, and Korea. Dietary habits, living
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environment, infectious diseases such as Helicobacter pylori and
Epstein-Barr virus, and genetic predisposition are believed to be
intricately involved in these diseases [4].

Consequently, early diagnosis and straightforward monitor-
ing of therapeutic response constitute critical clinical chal-
lenges to improving outcomes [5]. As a contribution to this,
serum tumor markers that can be tested repeatedly with min-
imal invasiveness are considered inexpensive and useful in
clinical practice [6-8].

Traditionally, serum tumor markers, such as carcinoembryonic
antigen (CEA), squamous cell carcinoma antigen (SCC-Ag),
cytokeratin 19 fragment 21-1 (CYFRAZ21-1), and serum p53 an-
tibody, have been widely used in the diagnosis of esophageal
cancer [9-11]. Conversely, blood-based tumor markers, such as
CEA, carbohydrate antigen 19-9 (CA19-9), carbohydrate antigen
72-4 (CA72-4), and carbohydrate antigen 125 (CA125) have been
widely used in gastric cancer [12-14]. Due to the limitations in
sensitivity and specificity, the independent use of these markers
is insufficient; therefore, efforts are underway to combine multi-
ple markers and search for new ones [15-17]. Furthermore, most
prior investigations of blood-based tumor markers for esophageal
cancer have combined esophageal adenocarcinoma with junc-
tional cancer, and only a few studies have focused exclusively on
esophageal squamous cell carcinoma (ESCC). Moreover, over the
pastdecade, particularly in East Asia, there has been a significant
increase in reports on blood-based tumor markers for esophageal
and gastric cancers [18, 19]; nonetheless, few systematic reviews
have comprehensively analyzed these studies.

Therefore, this review aimed to comprehensively collate the
latest evidence on serum tumor markers in ESCC and gastric
cancer. Specifically, we conducted a systematic review of the
standard serum markers reimbursed by public insurance in
Japan and assessed their sensitivity, specificity, and prognos-
tic value.

2 | Methods

A search was conducted using PubMed from January 1, 2010, to
March 31, 2025.

For ESCC, we searched the terms “esophageal cancer” in combi-
nation with various blood-based tumor markers (search strategy
and flow chart provided in the Figure S1 and Table S1) and identi-
fied 400 articles. Only studies on squamous cell carcinoma were
considered; however, studies including other histologies, such
as adenocarcinoma, were excluded. After omitting case reports
and nonclinical studies, 84 articles were reviewed in full. The
number of articles extracted was as follows: SCC-Ag, 43; CEA,
42; CYFRAZ21-1, 31; serum p53 antibody, 26; CA19-9, 5; and a
few on CA125, CA72-4, and related markers. We conducted a
meta-analysis for four markers, SCC-Ag, CEA, CYFRA21-1, and
serum p53 antibody, and undertook a systematic review of the
clinical significance of each.

A search for “gastric cancer” and various tumor markers (see
search formula and flow chart in the Figure S1 and Table S1)

yielded 1108 articles. Case reports and nonclinical studies were
excluded, and the abstracts or full texts of 468 articles were ex-
amined. The number of articles extracted was as follows: CEA,
368; CA19-9, 115; CA72-4, 115; CA125, 72; alpha-fetoprotein
(AFP), 77; carbohydrate antigen 242, 24; carbohydrate antigen
15-3, 14; carbohydrate antigen 50, nine; CYFRA21-1, six; and
neuron-specific enolase, three. Notably, AFP is often examined
separately in studies on AFP-producing gastric cancer and hepa-
toid adenocarcinoma of the stomach. Here, a meta-analysis of
four tumor markers, namely CEA, CA19-9, CA72-4, and CA125,
along with a systematic review, was conducted to describe the
clinical significance of each tumor marker.

Articles comparing cancer patients with healthy individuals or
patients with benign diseases were included in the evaluation
of diagnostic accuracy, and articles comparing cancer patients
with and without metastasis were included in the evaluation
of metastasis diagnosis. Articles evaluating sensitivity and
prognosis in cancer patients were included regardless of the
population.

A meta-analysis was performed using RevMan Ver. 5.4 to cal-
culate sensitivity, specificity, and summary receiver operat-
ing characteristics (SROC) curves. The quality of the included
studies in the meta-analysis was assessed using QUADAS-2,
and publication bias was assessed using a funnel plot. Hazard
ratios (HRs) and 95% confidence intervals (CIs) were calcu-
lated in both univariate and multivariate analyses to examine
prognoses.

3 | Results

3.1 | Sensitivity and Diagnostic Accuracy
of Tumor Markers in ESCC

Few studies have simultaneously measured four blood-based
tumor markers for ESCC; therefore, we examined articles with
a large number of cases analyzed for each marker [9, 20-34].
Table 1 presents the sensitivity, cutoff value, and patient stage
distribution of the top five articles for each blood-based tumor
marker. Except for two articles [20, 25] that did not provide
a clear explanation prior to treatment, the markers are pre-
treatment measurements. The cutoff values used in all articles
are either consistent with previous reports or based on the man-
ufacturer's recommended thresholds. The overall sensitivity for
SCC-Ag, CEA, CYFRA21-1, and serum p53 antibodies was 38.7%
(827/2136), 18.1% (276/1528), 23.7% (531/2239) CYFRA21-1, and
24.1% (521/2164), respectively, when we simply add them to-
gether without considering their heterogeneity or bias (Figure 1).

Regarding diagnostic accuracy, the review question was set
as “Which serum marker has the highest diagnostic ability
for ESCC?” and we performed a meta-analysis of four studies
[25, 35-37] in which three markers, namely SCC-Ag, CEA, and
CYFRA21-1, were measured concurrently, and true-positive
(TP), false-positive (FP), and false-negative (FN) rates were ex-
tracted. To date, no reports have simultaneously examined all
four markers, including the p53 antibody, and computed TP, FP,
and FN values. The quality of the literature was assessed using
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TABLE1 | Sensitivity of serum tumor markers in ESCC.

Stage SCC-Ag
Ref. Author Year Number I 11 111 v N/A Sensitivity ~ Cut off (ng/mL)
[21] Suzuki T 2024 566 245 138 162 21 - 26.7% 1.5
[23] Shinozuka T 2022 449 150 119 132 48 - 29.8% 1.5
[9] Kanda M 2020 427 149 121 138 19 - 50.8% 1.1
[27] QiaoY 2019 315 147 168 - - 15.6% 1.5
B cex o2 o - - - - EeE
Total 2136 38.7%

Stage CEA
Ref. Author Year Number I 1I 111 v N/A Sensitivity = Cut off (ng/mL)
[20] ChenJ 2025 173 52 59 28 14 20 _
[23] Shinozuka T 2022 449 150 119 132 48 - 9.4% 5.0
[25] Zhang Q 2021 306 43 91 69 86 17 13.1% 5.0
[30] Zhao H 2014 314 42 95 106 38 33 9.9% 20.0
[32] Wang XB 2014 286 48 107 94 37 - 13.1% 5.0
Total 1528 18.1%

Stage CYFRA21-1

Ref. Author Year Number I II I1I 1AY% N/A Sensitivity cut off (ng/mL)
[24] Ishioka N 2022 1047 224 258 456 109 - 9.9% 3.5
[25] Zhang Q 2021 306 - 427 - - - 26.1% 3.3
[27] QiaoY 2019 315 147 168 - - 26.3% 3.3
[33] Cao X 2012 379 - 427 - - - 47.8% 3.3
[34] Yan HJ 2012 192 — — — 192 43.2% 3.4
Total 2239 23.7%

Stage p53 antibody
Ref. Author Year Number I II I11 v N/A Sensitivity ~ Cut off (ng/mL)
[22] Haneda R 2023 249 57 46 110 36 — 12.9% 1.3
[26] Suzuki T 2021 1487 686 359 411 31 — 25.2% 1.3
[28] Suzuki T 2018 135 47 28 55 5 — 21.5% 1.3
[29] Yamashita K 2017 136 48 88 0 36.0% 0.5
[31] ChaiY 2014 157 — — — — 157 22.9% N/A
Total 2164 24.1%

Note: O, <15%; , 15%-30%; ", 30%-45%;
Abbreviation: N/A, not available.

, 45%—-60%; |, > 60%.

QUADAS-2 (Figure 2a), and publication bias was assessed using
a funnel plot based on the sample size and positive likelihood
ratio in each article (Figure 2b). Details of the cases included in
the articles (e.g., details of the control group, cutoff values used,
etc.) are listed in the Table S2. The specificity of CYFRA21-1was
significantly below 0.7 in one article with own cutoff value;
however, in the other studies, values were 0.8 or higher for all
three markers. Moreover, sensitivity was 0.25-0.33, 0.08-0.43,

and 0.26-0.83 for SCC-Ag, CEA, and CYFRA21-1, respectively,
indicating that none of the markers was sufficiently sensitive
(Figure 2c). The positive predictive values (PPVs) obtained by
combining the four studies were 85.2%, 72.3%, and 68.0% for
SCC-Ag, CEA, and CYFRAZ21-1, respectively. Although the
PPV of SCC-Ag was high, the PPVs of CYFRA21-1 and CEA
were approximately 70%, which cannot be considered high or
meaningful. The SROC curves for each marker are illustrated
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FIGURE1 | Sensitivity of serum tumor markers in all stages of ESCC. The overall sensitivity of each serum marker was 38.7%, 18.1%, 23.7%, and
24.1% for SCC-Ag, CEA, CYFRA21-1, and serum p53 antibody, respectively.
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FIGURE 2 | Diagnostic accuracies of serum tumor markers in ESCC. (a) Quality assessment of the four included articles using QUADAS-2. (b)
Funnel plots with sample size and positive likelihood ratios (PLR) were used to evaluate publication bias in the four articles. (c) The number of true pos-
itives (TN), false positives (FP), false negatives (FN), and true negatives (TN) was calculated from each of the four articles, and sensitivity and specificity
were computed and plotted. (d) Summary ROC curve of each serum marker. SCC-Ag had the highest AUC value, followed by CYFRA21-1 and CEA.

in Figure 2d. Due to the limited number of articles included in
this meta-analysis, it is not possible to definitively state which
method is superior in diagnostic ability. However, the area under
the curve (AUC) values were highest for SCC-Ag, followed by
CYFRA21-1 and CEA.

3.2 | Prognostic Significance of Tumor Markers
in ESCC

Overall, in 19 articles, univariate and multivariate analyses
were conducted using overall survival as the endpoint and
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tumor markers as parameters. Table 2 presents articles with
200 or more cases analyzed [9, 21, 23, 24, 26, 27, 30, 33, 38-40],
and in all articles, markers are pre-treatment measurements.
In univariate analysis, only one article reported an HR <1.00
for CYFRA21-1 (0.82). In other studies, positivity for all four
markers was associated with an HR of 1.00 or higher, indi-
cating a poor prognosis. Conversely, in multivariate anal-
ysis, with the exception of one report on CEA [33], the only
tumor marker reported to be a significantly poor prognostic
factor was SCC-Ag; moreover, five articles [9, 23, 33, 38, 39]
found that SCC-Ag was an independent predictor of poor
prognosis.

3.3 | Sensitivity and Diagnostic Accuracy
of Tumor Markers in Gastric Cancer

Table 3 presents the sensitivity, cutoff value, and patient stage
distribution in 11 studies [17, 41-50] that analyzed groups
of 100-1000 patients with gastric cancer, simultaneously
measuring four blood-based tumor markers (CEA, CA19-9,
CA72-4, and CA125). Except for two articles [17, 47] that did
not provide a clear explanation prior to treatment, the mark-
ers are pre-treatment measurements. The cutoff values used
in all articles are either consistent with previous reports or
based on the manufacturer's recommended thresholds. The
sensitivities for each marker were 37.2% (773/2076), 34.3%
(702/2045), 34.0% (665/1959), and 29.9% (564/1885) for CEA,
CA19-9, CA72-4, and CA125, respectively, when we simply
add them together without considering their heterogeneity or
bias. The sensitivities in three articles [44, 47, 50] that only
covered stage IV were 43.4% (285/656), 43.7% (272/623), 42.4%
(249/587), and 37.7% (207/548) for CEA, CA19-9, CA72-4, and
CA125, respectively. Compared with the sensitivity of 11 ar-
ticles that included all stages, these rates were higher by ap-
proximately 6%-9% (Figure 3).

Regarding diagnostic accuracy, eight studies [17, 45, 49-55]
measured all four markers and reported AUCs of 0.55-0.83,
0.50-0.76, 0.54-0.84, and 0.50-0.73 for CEA, CA19-9, CA72-4,
and CA125, respectively (Table S3). The review question was
set as “Which serum marker has the highest diagnostic abil-
ity for GC?,” a meta-analysis was performed on five articles
[17, 49, 52, 55, 56] that simultaneously measured the TP, FP,
FN, and FP of the four markers. The quality of the literature
was assessed using QUADAS-2 (Figure 4a), and publication
bias was assessed using a funnel plot based on the sample size
and positive likelihood ratio in each article (Figure 4b). Details
of the cases included in the articles (e.g., details of the control
group, cutoff values used, etc.) are listed in the Table S4. The
specificity was below 0.7 for CA72-4 in only one article [52]
that include a large number of healthy controls and the possible
presence of bias risk in QUADAS-2; for CEA and CA19-9 it was
also 0.89 and 0.88 in one study, respectively, but in the other
literature specificity for all four markers was 0.9 or higher.
Conversely, the sensitivity was 0.09-0.43, 0.12-0.39, 0.16-0.33,
and 0.14-0.31 for CEA, CA19-9, CA72-4, and CA125, re-
spectively, suggesting that isolated markers do not possess
sufficient sensitivity (Figure 4c). According to an integrated
analysis of five articles, the PPVs for CEA, CA19-9, CA72-4,
and CA125 were 68.6%, 68.8%, 48.9%, and 72.2%, indicating

that CA125 was the most reliable marker of gastric cancer. The
SROC curves for each marker are shown in Figure 4d. The
AUC values were the highest for CA125, followed by CA19-9,
CEA, and CA72-4.

3.4 | Sensitivities of Metastases of Tumor Markers
in Gastric Cancer

Only one article [48] reported the simultaneous measurement
of four markers for lymph node metastasis, with reported sen-
sitivities of 12.8%, 23.5%, 21.6%, and 15.7% for CA125 for CEA,
CA19-9, CA72-4, and CA125, respectively. The sensitivity of
CA19-9 was relatively high; nonetheless, the sensitivity of each
marker was less than 30%.

Four articles [48, 50, 57, 58] measured the four markers for peri-
toneal dissemination; the sensitivities of dissemination posi-
tivity, calculated from the number of cases listed, were 25.8%,
35.1%, 43.7%, and 33.4% for CEA, CA19-9, CA72-4, and CA125,
respectively. The profile differed from the marker positivity
rate in Stage IV cases mentioned previously. Specifically, the
sensitivity of CEA was reported to be below 30% in all articles.
However, the PPV of CA125 was 56.8%, which was higher than
that of the other three markers (Figure 5).

3.5 | Prognostic Significance of Tumor Markers in
Gastric Cancer

Five articles [42, 43, 47, 50, 59] conducted univariate and
multivariate analyses of the prognostic values of the four
markers. Except one article [47] that did not provide a clear
explanation prior to treatment, the markers are pre-treatment
measurements. In univariate analysis, one report of CA19-9
found an HR of 0.80, while other reports showed an HR of
1 or more for positivity of all four markers. In multivariate
analysis, high values of the three markers, except for CA19-9,
were significantly associated with poor prognosis (Table 4).
In this analysis, CA125 had the highest HR in the univariate
analysis of all articles, and CEA and CA125 were identified
as independent poor prognostic factors in two articles in the
multivariate analysis. However, the articles included in this
analysis targeted different populations (e.g., the two studies
that showed significant results for CA125 were metastatic or
recurrent GC, while the other studies were surgical cases),
and bias due to patient background and demographic differ-
ences must also be taken into consideration. Therefore, it is
not feasible to conclude which marker more accurately reflects
prognosis.

4 | Discussion

In this systematic review, we comprehensively evaluated the
clinical and prognostic significance of SCC-Ag, CEA, and
CYFRA21-1 in ESCC, as well as CEA, CA19-9, CA72-5, and
CA125 in gastric cancer. SCC-Ag exhibited the highest PPV for
ESCC and was an independent poor prognostic factor for ESCC
when prognosis was used as the endpoint. In gastric cancer, CEA
exhibited the highest overall positivity; CA72-4 demonstrated
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the greatest sensitivity for detecting peritoneal dissemination;

and CA125 yielded the highest PPV. Moreover, CEA and CA125

concentrations have been identified as independent prognostic

factors in gastric cancer.

4.1 | SCC-Agin Esophageal SCC

SCC-Ag was evaluated in most articles included in this system-

atic review. It displayed the highest reported sensitivity and can

Annals of Gastroenterological Surgery, 2026

61



a
CEA CA19-9 CA72-4 CA125
70
60
—~ 50
S . _
2 40 _ B
= -
=
2 30
[0
%]
20
10 H
O GO R AP ODR ROl D Ly
N N » ¥
SEAFOIES VX PSP FS ¥ Par
SOSTE SPESE SPESF sITFY
O & N QO &> S QO & N QO &> N
N2 A SR A S R SR A SN

CA19-9

O
m
>

CA72-4 CA125

70

60

30

20

10

>

Positive predictive value (%)
o 5 8
|
\ |
s I
|

= I
- |
%, I

|
77,

> > >
N o) N o N g/ N Q)
,‘90690, \fﬁ’of?é/ /90(90 .WQOWQQ
N N N N > N
ARSI N AR VF e
<9 N ) N
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therefore be regarded as a useful tumor marker for ESCC. In
addition, multivariate analyses based on overall survival yielded
HRs of 1.03-2.92, underscoring its value as a prognostic param-
eter. Although each marker contributes to prognosis estimation
to some extent, heterogeneity in patient background and selec-
tion bias preclude a definitive determination of which marker
most accurately reflects prognosis.

4.2 | CEAin ESCC

CEA was examined in the second-largest number of articles
after SCC-Ag. Nonetheless, its pooled sensitivity in ESCC was
only 18.1%, and the PPV derived from the meta-analysis reached
merely 72.3%. Consequently, the clinical relevance of CEA mea-
surement in ESCC is limited.

4.3 | CYFRA21-1in ESCC

The sensitivity of this analysis was slightly lower than that
of the SCC-Ag. However, when overall survival was used as
the endpoint, CYFRA21-1 was the second most frequently
mentioned target in univariate analysis following SCC-Ag,
suggesting its usefulness as a prognostic factor for ESCC.
Moreover, combining SCC-Ag with CYFRA21-1 has been
proposed to improve prognostic assessment (HR=1.371, 95%
CI: 1.024-1.836, p=0.034) [27], and integrating these mark-
ers with additional assays is expected to enhance diagnostic
accuracy.

4.4 | Serum p53 Antibody in ESCC

Investigations of serum p53 antibodies have been conducted pre-
dominantly in Japan. Their sensitivity is reportedly lower than
that of SCC-Ag but comparable to that of CYFRA21-1. In the

largest multi-institutional cohort to date (n=1487), serum p53 an-
tibodies were identified as an independent prognostic factor [26].
Because few studies have assessed serum p53 concurrently with
other markers, its relative utility in ESCC could not be fully evalu-
ated here; additional research is therefore warranted.

4.5 | CA19-9in ESCC

This marker was analyzed in only five articles. In a study
that simultaneously analyzed SCC-Ag, CEA, and CA19-9,
the sensitivity was reported to be extremely low at 4.9% [32].
Therefore, CA19-9 is unlikely to be a useful diagnostic tool
for ESCC.

4.6 | CEA in Gastric Cancer

Throughout the search period, the status of this tumor marker re-
mained unchanged, as it was the most frequently cited in the liter-
ature. Our analysis confirmed its high sensitivity in gastric cancer
and its role as an independent prognostic factor. However, its sen-
sitivity and PPV for detecting peritoneal dissemination remained
low; thus, complementary markers are required.

4.7 | CA19-9in Gastric Cancer

This marker did not demonstrate independence from other
markers with respect to survival, and CEA and CA125, both
associated with higher HRs, should therefore take precedence.
For diagnosing peritoneal dissemination, it is inferior to CA72-4
in sensitivity and PPV and to CA125 in PPV. Nonetheless, re-
ported cutoff values vary only minimally, and the positive rate
and sensitivity for peritoneal dissemination show the least vari-
ability, indicating that this marker can readily support clinical
interpretation.
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2.04

1.28

1.61

1.40

N/A

1.53

1.01- 125 0.89- 076 0.53- 1.55 1.05-

1.39

N/A

N/A N/A

MRGC

Wang Q 2014 439

[47]

2.28

1.08

1.76

1.92

1.14-

2.24

2.99 1.61-5.74

0.83- 1.24  0.67-

1.51

0.69-3.08

102 PD 1.54

Emoto S 2012

[50]

4.56

2.29

2.74

, significant difference.
Abbreviations: CI, confidence interval; HR, hazard ratio; MRGC, metastatic or recurrent gastric cancer; N/A, not available; NAC, neoadjuvant chemotherapy; PD, peritoneal dissemination; UFS, upfront surgery.

Note:

4.8 | CA72-4in Gastric Cancer

Although the PPV of CA72-4 for peritoneal dissemination is
lower than that of CA125, it has the highest sensitivity and is
therefore considered useful in detecting peritoneal dissemina-
tion. Cutoff values were inconsistent across the 11 articles re-
viewed; apart from two studies that employed 6.9 U/mL, each
used a distinct threshold. A uniform standard is therefore
needed to clarify its clinical value.

4.9 | CA125in Gastric Cancer

Due to its low sensitivity, CA125 detection has limited utility as
a screening test for gastric cancer. However, it has the highest
PPV for dissemination and is an independent prognostic factor,
particularly in metastatic or recurrent GC; therefore, it may be
useful for determining treatment options for advanced cancer.

4.10 | Positioning of Serum Markers Now and in
the Future

In Japanese guidelines [60-62], the recommended use of serum
markers is limited. In esophageal squamous cell carcinoma,
the Japanese guidelines do not clearly state the significance of
measuring tumor markers. In gastric cancer, there is a weak
recommendation to measure multiple markers and use them as
a reference in determining the course of treatment for perito-
neal dissemination. In addition, serum markers are considered
to contribute to the early detection of recurrence and multiple
cancers during postoperative follow-up.

Based on the results of this review, the following markers should
be considered in actual clinical practice, although not with suf-
ficient accuracy, and further findings are expected in the future:
SCC-Ag is useful for screening ESCC, and its sensitivity may be
enhanced by adding CYFRA21-1 or serum p53 antibodies. For
prognostication, SCC-Ag alone or combined with CYFRA21-1 is
most informative. Moreover, CEA and CA19-9 aid in screening
for gastric cancer. Finally, CA72-4 and CA125 are valuable for
diagnosing peritoneal dissemination, whereas CEA and CA125
are informative for prognostic prediction.

In order to improve the accuracy of blood-based tumor markers in
the future, it will be important to improve accuracy through com-
binations of markers and to develop new markers. Regarding the
diagnostic accuracy of GC, combining four markers yields a PPV
of 84.1% [56], and AUC of 0.959 [17]. In ESCC, the combination of
SCC-Ag and CYFRA21-1 has been reported to more sensitively
reflect prognosis (HR: 1.371, 95% CI: 1.024-1.836, p=0.034) [27],
but large-scale studies are lacking. Regarding new blood-based
markers such as circulating tumor DNA (ctDNA) and microRNA
are expected to contribute to personalized medicine. ctDNA is al-
ready being used clinically for colorectal cancer, but in the field of
ESCC and GG, it s still in the research stage [63-65], and evidence
of its usefulness in actual clinical practice is eagerly awaited.

The limitations of this study are as follows. First, studies that in-
cluded esophagogastric junction adenocarcinomas or esophageal
adenocarcinomas were excluded when evaluating ESCC. Second,
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detailed clinicopathological variables, such as histological subtype,
protein expression, gene profile, stage, and metastatic sites, remain
unknown because a meta-analysis using individual patient data
has not yet been conducted. For instance, in stage IV gastric can-
cer versus peritoneal dissemination, Wang et al. [47] reported 439
cases of stage IV disease, with peritoneal, liver, and lung metasta-
ses observed in 64.0%, 36.8%, and 10.6% of patients, respectively,
whereas Emoto et al. [50] analyzed 102 cases, all with peritoneal
dissemination. Whether this disparity in disease composition ac-
counts for the divergent marker profiles is unclear. Third, overlap
among markers has not been verified in ESCC or gastric cancer,
underscoring the need for multicenter studies and biobank-based
analyses. Fourth, no studies have examined therapeutic efficacy
or chemotherapy responsiveness, and our review identified no de-
tailed evaluations of immune checkpoint inhibitors. Fifth, there
are no reports of cost-effectiveness analyses or evaluations con-
ducted during this review. In recent years, discussions have been
held on new markers such as ctDNA, including cost-effectiveness
evaluations [66]. Serum markers can be measured at less than one-
hundredth of the cost of ctDNA and have the potential for high
cost-effectiveness, but this has not been confirmed.

In conclusion, our systematic review presents the current evi-
dence of serum markers for ESCC and gastric cancer, presenting
considerations for their use in medical practice. Future analyses
should be conducted over time, as therapeutic efficacy and prog-
nosis may change with the advent of new therapeutic agents.
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