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Abstract

Objective:

Gastric cancer (GC) is a highly malignant digestive tract tumor, and its screening and diagnosis remain
challenging. This study aims to explore the clinical value of peripheral blood inflammatory markers and
tumor biomarkers in the early screening and diagnosis of GC, providing a novel approach for early
detection in this region.

Methods:

This was a single-center retrospective study that consecutively collected patients who underwent
gastroscopy at a tertiary hospital in Xinjiang from January 2013 to June 2023. According to the gastroscopy
and (or) pathological diagnosis , patients were divided into gastric cancer group, benign lesion group
(chronic atrophic gastritis, gastric ulcer, and gastric polyps), and control group (normal gastric mucosa or
chronic non-atrophic gastritis). At a 1:1:1 ratio. Before matching, there were 289 cases in the gastric cancer
group, 312 cases in the benign lesion group, and 298 cases in the control group; after matching, each group
contained 273 cases, with a total of 819 cases included in the analysis. Baseline characteristics, peripheral
blood inflammatory markers (NLR, PLR, MLR, SII), and tumor markers (CEA, AFP, CA19-9, CA72-4,
CA24-2) were collected and analyzed. The 819 matched patients were randomly divided into modeling
cohort (573 cases) and validation cohort (246 cases) at a 7:3 ratio using random number table method.
Kruskal-Wallis H test was used to compare peripheral blood inflammatory markers and tumor markers
among the three groups. Receiver operating characteristic (ROC) curves were used to determine the
optimal cutoff values for PLR, NLR, MLR, and SII. Chi-square test was used to analyze the association
between peripheral blood markers and clinicopathological characteristics of gastric cancer. Binary logistic
regression (forward LR method) was used to identify independent predictive factors for gastric cancer
diagnosis. A nomogram prediction model was constructed based on independent predictive factors from the
modeling cohort, with internal validation performed using Bootstrap 1000 resampling method, and external
validation performed using the independent validation cohort to assess the model's generalization ability.
Statistical analyses were performed using SPSS 26.0 and R 4.2.1 software, with P<0.05 considered
statistically significant.

Results:

After screening, a total of 819 patients were included, comprising 273 cases in the gastric cancer
group, 273 cases in the benign lesion group, and 273 cases in the control group. Patients were randomly
divided into a modeling cohort (573 cases) and validation cohort (246 cases) at a 7:3 ratio. Analysis of

baseline characteristics showed that the gastric cancer group had significantly higher age than the other two



groups (61.17+12.06 vs 52.25+13.16 vs 53.30+7.51 years, F=48.72, P<0.001), with significant differences
in gender distribution (¥*=9.84, P=0.007). Analysis of peripheral blood inflammatory markers revealed
significantly elevated levels of PLR, MLR, NLR, and SII in the gastric cancer group (all £<0.001); tumor
marker analysis showed significantly elevated levels of CEA, CA24-2, and CA72-4 in the gastric cancer
group (all P<0.001). ROC curve analysis determined the optimal cutoff values for peripheral blood
inflammatory markers: PLR had an AUC of 0.745 with a cutoff value of 152.34; NLR had an AUC of
0.721 with a cutoff value of 2.15. Chi-square test analysis found that PLR was significantly associated with
tumor size, lymph node metastasis, and TNM stage (P<0.05); NLR was significantly associated with tumor
size, lymph node metastasis, vascular invasion, depth of invasion, and TNM stage (P<0.05). Tumor marker
analysis indicated that CEA was significantly associated with tumor differentiation (P=0.013) and neural
invasion (P=0.020); CA72-4 was significantly associated with tumor location, size, differentiation, neural
invasion, depth of invasion, and TNM stage (all P<0.01); CA24-2 was significantly associated with tumor
size, lymph node metastasis, and TNM stage (P<0.01). Further logistic regression analysis showed that age
(OR=1.042, 95%CI: 1.025-1.059), platelet count (OR=1.006, 95%CI: 1.003-1.009), PLR (OR=1.008,
95%CI: 1.004-1.012), CEA (OR=1.156, 95%CI: 1.089-1.227), CA72-4 (OR=1.067, 95%CI: 1.034-1.101),
and CA24-2 (OR=1.098, 95%CI: 1.056-1.142) were independent predictive factors for gastric cancer
diagnosis (all P<0.001). Based on the research theme, the peripheral blood inflammatory marker PLR and
tumor markers CEA, CA72-4, and CA24-2 were ultimately selected to construct the diagnostic model.
ROC curve analysis showed that CA24-2 had the highest diagnostic efficacy in individual testing
(AUC=0.847), with PLR achieving an AUC of 0.723 and CEA an AUC of 0.768. The four-marker
combined detection model (PLR+CEA+CA72-4+CA24-2) demonstrated significantly superior diagnostic
performance compared to single markers, with an AUC of 0.889, showing good diagnostic value. The
nomogram diagnostic model constructed based on these four markers performed excellently in the external
validation set, with an AUC of 0.889 (95%CI: 0.851-0.927), sensitivity of 83.75%, and specificity of
82.94%, fully demonstrating the clinical application value and potential of peripheral blood inflammatory
markers combined with tumor markers in gastric cancer diagnosis.

Conclusion:

The Nomogram prediction model constructed by PLR combined with tumor markers CEA, CA24-2
and CA72-4 has excellent diagnostic efficiency in the diagnosis of gastric cancer. The model has good
calibration and clinical net benefit, and can provide an effective clinical tool for early screening and risk
assessment of gastric cancer.

Key words: Gastric cancer; Tumor biomarkers; Inflammatory markers; Predictive model; Early screening
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