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Background: Gastric cancer is a common malignant tumor. The aim of the present study was to analyze
the application value of serum pepsinogen (PG), carbohydrate antigen 72-4 (CA72-4), and gastrin-17 (G-17)
detection in the screening, diagnosis, and evaluation of early gastric cancer.

Methods: In total, 122 patients with gastric cancer treated in our hospital from January 2018 to January
2021 were selected as the gastric cancer group and subdivided into the early gastric cancer (group A) and
advanced gastric cancer (group B) groups. Sixty-five patients with benign gastric disease treated in the same
hospital during the same period were selected as the control group, and 122 healthy people who underwent
physical examination during the same period were allocated to the control group. The differences in the
levels of G-17, PGI, PGII, PGI/PGII, and CA72-4 were compared; receiver-operating characteristic curves
were drawn; and the efficacy of different factors in the diagnosis of early gastric cancer was calculated.
Results: G-17, PGI, and PGI/PGII levels in the gastric cancer group were significantly lower than those
in the healthy group, and CA72-4 was significantly higher than that in the healthy group (P<0.05), but there
was no significant difference in PGII between the 2 groups (P>0.05). G-17, PGI, and PGI/PGII levels in
groups A and B were significantly lower than those in the control group. CA72-4 in groups A and B was
significantly higher than that of the control group, and was highest in group B (P<0.05). The areas under the
curve (AUC) of G-17, PGI, PGI/PGII, and CA72-4 were 0.671, 0.726, 0.769, and 0.602, respectively, and
the AUC of combined detection was 0.883, which was significantly higher than that of single detection.
Conclusions: Serum PG, CA72-4 combined with G-17 detection has high sensitivity and specificity in the

screening and diagnosis of early gastric cancer, and has high clinical application value.
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Introduction

Gastric cancer is a common malignant tumor of the
digestive tract, with the mortality rate ranking the second
among all malignant tumors, and the incidence rate
increasing annually (1). Due to unspecific patient symptoms
during the early stage, gastric cancer is often misdiagnosed,
causing delays in patient treatment and affecting the
treatment effect. There are a number of studies reporting
on the detection of serum indicators of gastric cancer (2);
However, the sensitivity and specificity vary. The detection
of some indicators can be used for the accurate diagnosis
of gastric cancer at the early or advanced stage and further
instruct the targeted treatment of gastric cancer (2). Some
studies have proposed that the combined detection of some
appropriate tumor markers can effectively improve the
accuracy of diagnosis, thereby improving the prognosis of
patients (3). Both gastrin-17 (G-17) and serum pepsinogen
(PG) are secreted by gastric mucosa cells, and G-17 is
believed to be related to the growth and metastasis of gastric
cancer cells. PG is a precursor of pepsin, and some studies
have shown that the low serum PGI level and low PGL/
PGII ratio are related to the occurrence and development
of gastric cancer (4). Sugar carbohydrate antigen 72-4
(CA72-4), as a special marker for the diagnosis of gastric
cancer, has also been reported in many literatures (5).
However, there are few studies on the value of the
combined detection of three markers in the early screening
and diagnosis of gastric cancer. Therefore, in the present
study, gastric cancer patients admitted to the Affiliated
People’s Hospital of Fujian University of Traditional
Chinese Medicine from January 2018 to January 2021 were
used as the research participants. We studied the application
of serum PG and CA72-4, combined with G-17 screening,
in gastric cancer patients and healthy controls. The aim of
the present study was to analyze the application value of
these 3 indicators in the screening, diagnosis, and evaluation
of early gastric cancer. We present the following article in
accordance with the STARD reporting checklist (available
at http://dx.doi.org/10.21037/jgo-21-254).

Methods
General information

A total of 122 gastric cancer patients treated in our hospital
from January 2018 to January 2021 were selected as the
gastric cancer group. Inclusion criteria were as follows:
(I) all patients were confirmed to have gastric cancer by
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gastroscopy and pathological examination; (II) patients
who were not receiving medication or chemotherapy;
and (IIT) patients and their family members agreed to
participate in the present study, and informed consent was
received. Exclusion criteria were as follows: (I) patients
with a history of gastric surgery; (II) patients who had
taken drugs, such as proton pump inhibitors and gastric
protectants within 2 weeks before this treatment; and (III)
patients who had coagulation dysfunction or other diseases
that affected this study. According to the differentiation
degree of gastroscopy, the 122 patients in the gastric cancer
group were subdivided into the early gastric cancer group
(group A, postoperative pathologically confirmed lesions
not exceeding the submucosa) and advanced gastric cancer
group (group B). There were 61 cases in each group. In
group A, there were 35 males and 26 females, aged 30—
70 years old, with an average age of 46.25+6.54 years, and
with a body mass index (BMI) of 22.36+2.18 kg/m’. In
group B, there were 33 males and 28 females, aged 30-
70 years old, with an average age of 46.28+6.42 years, and
with a BMI of 22,4422 31 kg/m’.

In addition, 65 patients with benign gastric diseases
treated in the same hospital during the same period were
selected as the control group. All patients in the control
group were diagnosed with superficial gastritis, duodenal
ulcer, or other benign gastric diseases by gastroscopy and
clinical manifestations, without any other influences to
the study disease. There were 38 males and 27 females in
the control group, aged 30-70 years old, with an average
age of 46.3126.19 years, and a BMI of 22.35+2.47 kg/m’.
Finally, 60 healthy people were selected as the normal
group after undergoing physical examination during the
same period, including 31 males and 29 females, aged 30—
70 years old, with an average age of 46.30+6.16 years, and
a BMI of 22.40+2.51 kg/m’, and with no gastric disease
or other disease affecting the results of this study. There
was no significant difference in general data of the selected
research participants between the groups (P>0.05, 7able I).
All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). This study was approved by
the Affiliated People’s Hospital of Fujian University of
Traditional Chinese Medicine (No. 2020-013-02). The
informed consent was taken from all the patients.

G-17, PG, and CA72-4 detection methods

A total of 5 mL of venous blood was taken from each
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Table 1 Comparison of general data of selected objects
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Group Case Gender (male/female) Average age (year) BIM (kg/m?)
Group A 61 35/26 46.25+6.54 22.36+2.18
Group B 61 33/28 46.28+6.42 22.44+2 .31
Control group 65 38/27 46.31+6.19 22.35+2.47
Normal group 60 31/29 46.30+6.16 22.40+2.51

Table 2 Comparison of G-17, PGL, PGIL, PGI/PGII, and CA72-4 levels between the gastric cancer group and control group (¥ = S)

Group Case G-17 (pmol/L) CAT72-4 (IU/mL) PGI (ng/mL) PGII (ng/mL) PGI/PGII
Gastric cancer group 122 10.65+3.57 8.65+2.40 28.52+8.22 25.14+2.63 2.62+0.86
Control group 122 20.35+4.11 3.22+0.18 76.35+10.31 24.68+2.77 4.63+1.44
t - 19.680 24.988 40.065 1.33 13.236
P value - <0.001 <0.001 <0.001 0.184 <0.001
CAT72-4, carbohydrate antigen 72-4; G-17, gastrin-17; PG, pepsinogen.

research subject in the early morning, then centrifuged Results

to obtain the supernatant for further detection. Enzyme-
linked immunoassay was used to detect the levels of G-17,
PGI, PGIL, PGI/PGII, and CA72-4 using the Automatic
biochemical analyzer (Abbott, Chicago, USA) and the
ARCHITECT12000 automatic immunoassay analyzer and
assistant supporting reagents (Abbott, Chicago, USA).

Observation indicators

Differences in the levels of G-17, PGI, PGII, PGI/PGII,

and CA72-4 among the different groups were compared.
The value of detection of different factors in the

diagnosis of early gastric cancer was then analyzed.

Statistical analysis

Statistical analysis was performed using SPSS version 18.0
software (SPSS, Chicago, IL, USA). Count data were
expressed as 7 (%) and analyzed using y’-test. Measurement
data were expressed as ¥ = S and analyzed by Student’s
t-test for the comparison of 2 groups, and by F-test among
multiple groups. Receiver-operating characteristic curve
(ROC) was used for the analysis of the diagnostic sensitivity,
specificity and area under curve (AUC) of G-17, PG, CA72-
4, and the combined detection of the 3 indicators for gastric
cancer. Results with P<0.05 was considered statistically
significant.
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Comparison of G-17, PGI, PGII, PGI/PGII, and CA72-4
levels between the gastric cancer and control groups

G-17, PGI, and PGI/PGII levels in the gastric cancer
group were significantly lower than those in the healthy
group (P<0.05), while the level of CA72-4 was significantly
higher than that in the healthy group (P<0.05). There was
no significant difference in PGII level between the 2 groups
(P>0.05) (Table 2).

Comparison of G-17, PG, and CA72-4 levels in patients
with gastrointestinal diseases

G-17, PGI, and PGI/PGII levels in groups A and B were
significantly lower than those in the control group. The
level of G-17 of group A was the lowest among these
groups, and the levels of PGI and PGI/PGII in group B
were lowest (P<0.05). The level of CA72-4 in groups A
and B was significantly higher than that in the control
group and was highest in group B (P<0.05). There was no
significant difference in PGII levels among the 3 groups

(P>0.05) (Tuble 3).

Analysis of the value of G-17, PGI, PGI/PGII, and CA72-
4 in the diagnosis of gastric cancer

The ROC results showed that the areas under the curve
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Table 3 Comparison of G-17, PGL, PGIIL, PGI/PGII, and CA72-4 levels in patients with digestive tract diseases (¥ + S)

Group Case G-17 (pmol/L) CA72-4 (IU/mL) PGI (ng/mL) PGII (ng/mL) PGI/PGII
Group A 61 3.55+1.20 4.31+£1.63 33.68+6.57 25.36+5.14 2.61+£1.50
Group B 61 13.68+2.11° 9.68+2.64° 25.64+6.54* 26.81+5.37 1.33+0.98%
Control group 65 15.64+3.54™ 2.87+1.17%* 40.65+8.47% 25.32+3.47 4.84+1.37%
F - 418.22 214.38 68.48 1.96 113.50

P value - <0.001 <0.001 <0.001 0.143 <0.001

2, compared with group A, P<0.05; ®, compared with group B, P<0.05. CA72-4, carbohydrate antigen 72-4; G-17, gastrin-17; PG,

pepsinogen.
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Figure 1 ROC curves of G-17, PGI, PGI/PGII, and CA72-

4 in single and combined detection. ROC, receiver-operating

characteristic; G-17, gastrin-17; PG, pepsinogen; CA72-4,

carbohydrate antigen 72-4.

(AUC) of G-17, PGI, PGI/PGII, and CA72-4 were 0.671,
0.726, 0.769, and 0.602, respectively. The AUC of the
combined detection was 0.883, which was significantly
higher than that of the single detection of each indicator
(Figure 1 and Table 4).

Discussion

Gastric cancer can be divided into early and advanced,
according to its pathological characteristics. The lesions
of early gastric cancer are limited to the mucosal layer
or submucosa, and early-stage gastric cancer often has a
good prognosis. The 5-year survival rate of early gastric
cancer is as high as 90%, while the 5-year survival rate of

advanced gastric cancer is less than 10% (6,7). However,
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the early diagnostic rate of gastric cancer in China is only
about 10%, and the low diagnostic rate is an important
factor leading to disease progression, poor prognosis, and
the reduced survival rate of gastric cancer (8,9). Therefore,
selecting the appropriate methods for early screening and
diagnosis is important for improving prognosis and the
survival rate.

G-17 is a kind of polypeptide hormone that can stimulate
the secretion of 90% gastric acid. When the stomach
shows multifocal atrophy, the level of G-17 is obviously
downregulated (10). In the present study, the comparison of
serum G-17 levels in different populations showed that the
G-17 level of patients with gastric cancer was significantly
lower than that of the control group, and the G-17 level
of patients with early gastric cancer was significantly lower
than those with advanced or benign gastric diseases, which
might be due to the decrease in G-17 secretion and the
increase in the consumption of G-17 at the early stage.
Hypergastrinemia in advanced gastric cancer can lead to
higher levels of G-17 compared with early gastric cancer
(11,12). The results of the ROC curve analysis showed that
G-17 had high sensitivity for the diagnosis of early gastric
cancer, but the specificity was not high. Combined with
previously reported analyses, the level of G-17 may be
affected by many factors, such as eating habit, gastric lesion
location, drugs, and G-cell number, so in clinical practice, it
is not effective to use G-17 alone as a diagnostic reference
indicator (13).

PG is a pepsin precursor that secreted by the main cells
of the gastric mucosa, and can be transformed into active
pepsin through hydrochloric acid and activated pepsin in
the stomach. PGI and PGII are the main members of the
PG family (14). PG is almost exclusively secreted by the
stomach, and the secretion amount will also change during
the secretion stage. Therefore, PG subgroups can reflect the
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Table 4 Analysis of the diagnostic value of G-17, PGI, PGI/PGII, and CA72-4 in gastric cancer

Predictive factor AUC 95% ClI Sensitivity Specificity
G-17 0.671 0.624~0.837 0.610 0.523
PGI 0.726 0.678~0.873 0.711 0.730
PGI/PGII 0.769 0.658~0.833 0.702 0.766
CA72-4 0.602 0.651~0.758 0.689 0.610
Combination 0.883 0.791~0.976 0.791 0.810

AUC, area under the curve; CA72-4, carbohydrate antigen 72-4; Cl, confidence interval; G-17, gastrin-17; PG, pepsinogen.

changes in the number of gastric mucosal glands and cells,
as well as the secretory function of different mucosal sites
(15,16). When the gastric mucosa is atrophic, the number
of gastric corpus glands and fundus glands decrease due
to the replacement of the pyloric glands, followed by the
decrease of principal cells. After the gastric mucosa function
impairment, the level of PGI decreases significantly, while
the level of PGII remains stable or slightly increased. The
increase in PGII level is due to its wide distribution and the
regulation of pyloric gland metaplasia, which ultimately
leads to a significant decrease in the ratio of PGI/PGII
(17,18). Therefore, changes in the level of PGI and the ratio
of PGI/PGII in clinical practice can effectively reflect the
functional status of the gastric mucosa (19). Previous studies
have shown that changes in PGI level and the PGI/PGII
ratio can be used as diagnostic markers for atrophic gastritis,
and in Japan, PGI <70 g/L and PGI/PGII <3.0 have already
been used as the threshold for gastric cancer screening (20).
In the present study, the level of PGI and the ratio of PGI/
PGII of gastric cancer patients were significantly lower than
those of the control group, both of which were the lowest in
advanced gastric cancer (P<0.05). There was no significant
difference in PGII levels between the groups.

As a glycoprotein antigen with high molecular weight,
GA72-4 is commonly used in the detection of malignant
tumors in the stomach, lung, colon, and other tissues in
the clinical setting, because it is almost not expressed in
normal tissues or exudates of normal tissues. In the present
study, the level of GA72-4 in patients with gastric cancer
was significantly higher than that of patients in the control
group, and the level of advanced gastric cancer was the
highest compared to the early gastric cancer group and
the control group. However, the results of the ROC curve
in the present study and previous clinical studies indicate
that CA72-4 does not have high diagnostic value in gastric
cancer. The sensitivity and specificity of CA72-4 combined
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with G-17 detection were 0.791% and 0.810 in serum PG,
which were significantly higher than those of the three
tests alone, and the area under the curve of the combined
test was 0.883, which was significantly higher than that of
the three tests alone. These results demonstrate that the
combined detection of the 3 indicators can improve the
sensitivity and specificity of early screening diagnosis for
gastric cancer and meet the requirements for early clinical
screening better.

In summary, the combined detection of serum PG,
CA72-4, and G-17 has high sensitivity and specificity in
early gastric cancer screening and diagnosis with quick and
simple detection method, which can provide reference for
early diagnosis of gastric cancer and screening of high-risk
population, and has high clinical value. In clinical practice,
the changes of serum PG, CA72-4 and G-17 levels can be
monitored, which can provide certain reference information
for the changes of patients’ conditions.
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