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Objective: Patients with Helicobacter pylori-positive gastric dysplasia are at a higher risk of progressing to gastric cancer (GC). 
Systemic inflammatory markers have been identified as predictors of poor prognosis in patients with GC. However, their role in gastric 
dysplasia remains elusive. The aim of this study is to evaluate the utility of systemic inflammatory markers as predictors in patients 
with H. pylori-positive gastric dysplasia.
Methods: This study included a total of 664 normal individuals and patients diagnosed with chronic gastritis from the Yangzhou 
screening cohort, as well as 135 patients with gastric dysplasia from the Affiliated Hospital of Yangzhou University, spanning the 
period from January 2017 to May 2024. The participants were randomly assigned to either a training group or a validation group in 
a ratio of 7:3. SPSS software was utilized to determine the optimal critical values for PLR and SIRI. Subsequently, univariate and 
multivariate regression analyses were conducted to assess the diagnostic utility of PLR and SIRI. A nomogram was developed to 
estimate the risk associated with gastric dysplasia. To evaluate model performance, receiver operating characteristic curves (ROC), 
calibration curves, decision curve analysis (DCA) and the Clinical Impact Curve (CIC) were generated.
Results: Eight independent risk factors, including the PLR and SIRI, were identified with a significance level of p < 0.1. The area 
under the ROC curve (AUC) was found to be 0.859 for the training set (95% CI: 0.808–0.891) and 0.821 for the validation set (95% 
CI: 0.735–0.906). The results from ROC analysis calibration curves, DCA and CIC demonstrated that the nomogram possessed 
significant predictive value.
Conclusion: PLR and SIRI are independent variables that influence the diagnosis of patients with gastric dysplasia. The nomogram 
model created using PLR and SIRI demonstrates a high predictive value for diagnosing individuals with gastric dysplasia.
Keywords: gastric dysplasia, systemic inflammation markers, nomogram, PLR, SIRI

Background
Gastric cancer ranks as the fifth most prevalent type of cancer and is the fifth leading cause of cancer-related mortality on 
a global scale.1 China is characterized by a notably high incidence of gastric cancer, with new cases and related deaths 
constituting 44.1% and 49.9% of the global totals, respectively. The age-standardized five-year survival rate stands at 
a mere 27.4%.2 Globally, Helicobacter pylori infection accounts for nearly 90% of the etiological factors of distal gastric 
cancer. Other well - validated risk factors include excessive body fat, smoking, and dietary habits featuring high salt 
intake and consumption of processed meats.3 In China, the primary risk factors for gastric cancer encompass H. pylori 
infection, family history, and an unhealthy lifestyle.4 Concurrently, patients diagnosed with gastric cancer often present 

Journal of Multidisciplinary Healthcare 2025:18 6795–6809                                               6795
© 2025 Fang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Multidisciplinary Healthcare                                             

Open Access Full Text Article

Received: 4 May 2025
Accepted: 4 October 2025
Published: 18 October 2025

Jo
ur

na
l o

f M
ul

tid
is

ci
pl

in
ar

y 
H

ea
lth

ca
re

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0001-8861-2674
http://orcid.org/0000-0003-4370-0667
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


with subtle early symptoms and exhibit limited treatment efficacy, resulting in an overall unfavorable prognosis.5 

Implementing selective screening programs for high - risk populations in regions with a high incidence of gastric cancer 
can enhance the detection rate of gastric cancer.2 Additionally, screening young adults for H. pylori infection and treating 
individuals with positive test results has been demonstrated to be effective in preventing the incidence of gastric cancer.6 

As the world’s largest developing country, China still shows a significant urban-rural disparity in the field of healthcare. 
Due to the limited accessibility of medical resources and the lower quality of medical services provided in rural areas, 
there are regional differences in cancer survival rates between urban and rural areas in China.7 Initiating treatment at an 
early stage, comprehensively understanding gastric cancer, and advancing relevant technologies may contribute to the 
decline in the mortality rate of gastric cancer.8

However, gastric carcinogenesis represents a multistep process that typically involves progression from normal 
mucosa through the stages of chronic gastritis, mucosal atrophy, and intestinal metaplasia, ultimately leading to dysplasia 
and carcinoma.9 This sequence of events may extend over several years and has been designated as Correa’s cascade of 
multistep gastric carcinogenesis.10 Among these conditions, gastric dysplasia, commonly referred to as intraepithelial 
neoplasia, represents a precursor lesion and constitutes the final stage preceding the development of gastric cancer.11 The 
presence of irregular blood vessels and glands, or the absence of glands accompanied by the disappearance of the intact 
architecture of the mucosa and blood vessels, heralds neoplastic alterations in the mucosa.12 Therefore, researchers have 
continuously sought new, simple, economical, and accurate diagnostic evaluation indices to improve the diagnosis of 
gastric dysplasia and prevent the onset of gastric cancer.

Among a multitude of risk factors, H. pylori infection represents the most significant known risk factor for gastric 
cancer.13 In Western countries, patients infected with CagA (cag pathogenicity island-encoded cytotoxin associated gene 
A) -positive H. pylori strains, along with those carrying the IL-1B promoter and the corresponding IL-1 receptor 
antagonist gene polymorphisms, exhibit a relatively higher risk of gastric cancer. In East Asian countries like China, 
preventive measures for gastric cancer should be focused on relatively younger populations. This is because the 
histological alterations induced by bacterial infection, such as atrophy and intestinal metaplasia, remain reversible at 
this stage.14 Eradicating Helicobacter pylori following endoscopic resection of gastric dysplasia may significantly 
diminish the risk of developing gastric cancer and metachronous gastric neoplasms.15 Novel formulation strategies, 
including extended-release gastro retentive drug delivery systems (GRDDS) and nanoformulations, hold promise in 
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surmounting the challenge of poor patient compliance during long-term treatment resulting from polypharmacy.16 In the 
past decade, numerous prognostic predictive models have been developed for gastric cancer, which assist in predicting 
clinical outcomes and selecting therapeutic options for GC patients. However, there are limited models specifically 
designed for patients with H. pylori-positive gastric dysplasia. H. pylori infection is concomitant with notable physio
logical alterations in the stomach. It predominantly elicits local inflammatory reactions in the stomach.17 Given the 
significant clinical and molecular differences between H. pylori-positive and H. pylori-negative patients, it is essential to 
construct reliable signatures that are specific to different patient cohorts. Therefore, the selection of H. pylori-positive 
patients is necessary to eliminate the influence of H. pylori on the results.

Inflammation plays a pivotal role in tumor progression. Numerous cancers originate from areas characterized by 
infection, chronic irritation, and inflammation.18 H. pylori infection can trigger chronic inflammation in the body. 
Persistent inflammation may contribute to the progression of gastric dysplasia to gastric cancer. The inflammatory 
response of the body can be reflected by inflammatory markers in the blood.19 In established cancers, accumulating 
evidence suggests that local immune responses and systemic inflammation contribute to tumor progression and the 
survival of cancer patients.20 Chronic inflammation serves as the primary pathogenic factor underlying the development 
of gastric cancer. H. pylori infection is intricately associated with inflammation-mediated gastric carcinogenesis. The 
virulence factors of this bacterium, such as CagA and VacA (vacuolating cytotoxin A), appear to influence both the 
pathogenicity of the bacterium and the risk of gastric cancer progression.21 Various systemic inflammation markers 
derived from peripheral blood indicators, such as neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio 
(PLR), systemic immune-inflammatory index (SII), pan-immune-inflammation value (PIV), and systemic inflammatory 
response index (SIRI), have been identified as potential predictors for multiple malignant tumors.22,23 Some of these 
systemic inflammatory markers may serve as diagnostic indicators for gastric cancer (GC) or even early-stage GC.24,25 

NLR, PLR and SII may exhibit particular relevance to the diagnosis and prognosis of gastric cancer patients. As 
inflammatory markers, NLR, PLR and SII can be utilized as effective biomarkers for diagnosis and prognostic 
assessment in gastric cancer patients.26–28

Gastric dysplasia is a precancerous lesion of gastric cancer, and it is of great significance for the early detection and 
treatment of gastric cancer. Early detection, diagnosis, and treatment of high-risk populations can not only increase the 
survival rate of patients but also improve their quality of life and alleviate the economic burden on society. In contrast to 
large-scale gastroscopic screening, using systemic inflammatory markers is more convenient and can be more readily 
implemented. This approach can reduce the physical discomfort associated with invasive endoscopic examinations. 
However, gastric dysplasia exhibits an ambiguous relationship with systemic inflammatory markers. While the correla
tion between gastric cancer and systemic inflammatory markers has been established, their utility in the diagnosis of 
gastric dysplasia necessitates further investigation. Consequently, this study aims to examine the association between 
systemic inflammatory markers and gastric dysplasia, as well as to develop a practical prediction model for diagnosing 
this condition. Subsequently, we will assess its reliability and clinical effectiveness.

Methods
Patients
From January 2017 to May 2024, 2992 normal individuals or chronic gastritis patients from the Yangzhou screening 
cohort and 161 patients with gastric dysplasia from The Affiliated Hospital of Yangzhou University were enrolled in this 
study.

The following are the eligibility criteria for patients participating in this study: (1) pathological confirmation of gastric 
dysplasia or non-atrophic gastritis (clinically regarded as approximately normal), along with the presence of normal 
gastric mucosa; (2) absence of acute or chronic inflammation; (3) presence of no other serious comorbidities and a well- 
functioning organism; (4) no medical contraindications that would significantly impact anesthesia and surgical proce
dures; (5) availability of complete medical history information; (6) inclusion of H. pylori-positive patients.

Patients were excluded if they met any of the following criteria: (1) those with incomplete medical history data or 
who were lost to follow-up; (2) individuals diagnosed with diabetes; (3) patients experiencing gastric ulcers; (4) patients 
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having hematological diseases or other tumors; (5) individuals suffering from severe uncontrolled recurrent infections or 
other serious comorbidities that are not well-managed; (6) patients requiring immunosuppressive therapy or hormone 
therapy due to organ transplantation; (7) H. pylori-negative patients.

The flowchart outlining the screening process for eligible patients is depicted in Figure 1. A total of 135 patients 
diagnosed with gastric dysplasia and 664 normal individuals were screened, resulting in an overall sample size of 799 
patients. Among these participants, 560 patients were allocated to the training cohort, while the remaining 239 patients 
were designated for the validation cohort.

Data Collection and Processing
The collection of clinical parameters included basic demographic information such as age, sex, history of hypertension, 
coronary heart disease, and lifestyle factors such as alcohol consumption and smoking status. Hematological parameters 
were also assessed, which comprised white blood cell count, red blood cell count, neutrophil count, lymphocyte count, 
monocyte count, eosinophil count, basophil count, platelet count, and hemoglobin levels. All laboratory blood test data 
were obtained from tests conducted on patients prior to the initiation of any relevant treatment. Additionally, seven 
composite inflammatory markers were derived from hematological indexes. The NLR was calculated using the ratio of 
Neutrophil (Neu) counts to Lymphocyte (Lym) counts. The PLR was determined by dividing Platelet (Plt) counts by Lym 
counts. The Lymphocyte-to-Monocyte Ratio (LMR) was computed as the ratio of Lym counts to Monocyte (Mono) 
counts. The Neutrophil-to-Platelet Ratio (NPR) was derived by dividing Neu counts by Plt counts. The SII index was 

Figure 1 Flowchart of patient selection process in the study.
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established through the formula: Plt counts multiplied by Neu counts divided by Lym counts. Similarly, SIRI was 
calculated as Mono counts multiplied by Neu counts divided by Lym counts. Finally, PIV was computed using the 
equation: Plt counts multiplied by Neu counts multiplied by Mono counts divided by Lym counts. Receiver Operating 
Characteristic (ROC) analysis was employed to ascertain optimal cutoff values for composite inflammatory markers 
through the computation of maximal Youden index scores.

Development and Validation of the Nomogram
Univariate and multivariate logistic regression analyses were employed to identify independent predictive factors from 
the training cohort. Following this, a nomogram was developed based on the independent variables determined through 
multivariate analysis. The predictive performance of the nomogram was evaluated using the area under the receiver 
operating characteristic curves (AUC) along with calibration curves. Additionally, decision curve analysis (DCA) was 
conducted to assess the clinical utility of the nomogram by quantifying its net benefits. The Clinical Impact Curve (CIC) 
was plotted to evaluate the clinical practicality and applicability net benefits of the model with the optimal diagnostic 
value.29

Statistical Analysis
The statistical analysis was conducted using SPSS software (IBM SPSS Statistics 25.0) and R Studio (version 4.3.1). 
Categorical variables were assessed with the χ2 test or Fisher’s exact test, while continuous variables were analyzed 
using the Student’s t-test. A p-value of less than 0.05 was considered statistically significant. Univariate logistic 
regression analysis was employed to examine clinical variables, and those included in the multivariable logistic 
regression model were selected based on univariate results as well as professional expertise. In the univariate analysis, 
we set the p-value to be <0.05. Appropriately increasing the p-value threshold can include more risk factors that are 
clinically relevant in the multivariate analysis, thereby preventing the omission of crucial influencing factors. Therefore, 
in the multivariate analysis, we set the p-value to be <0.1. An odds ratio (OR) value greater than 1 indicates a risk factor, 
while an OR value less than 1 represents a protective factor. Statistically significant indicators were refined through 
stepwise backward regression analysis. The “rms” package was utilized for nomogram visualization and calibration curve 
plotting. Receiver Operating Characteristic (ROC) curves, which assess the discriminatory power of the nomogram and 
identify optimal cut-off values, were generated using the pROC package. Additionally, decision curve analysis was 
performed utilizing the “rmda” package.

Results
Baseline Characteristics
A total of 799 patients were included in the study, comprising 365 males (46%) and 434 females (54%). The median age 
at screening was 57 years, with an age range of 51 to 65 years. Participants were randomly assigned to two cohorts by 
R software in a ratio of 7:3, there was a training group with 560 patients and a validation group with 239 patients. The 
differences in age between the two groups were statistically significant (p<0.05). Aside from age, no other variables 
exhibited statistically significant differences between the training and validation cohorts, indicating that both sets had 
comparable baseline characteristics as presented in Table 1.

ROC Curve of Peripheral Blood Parameters NLR, PLR, SII, SIRI, PIV
ROC was employed to evaluate systemic inflammation markers from peripheral blood indicators for predicting gastric 
dysplasia, including NLR, PLR, SII, SIRI, and PIV. The optimal cut-off point, sensitivity, and specificity were established 
based on the maximum Youden index. The area under the ROC curve (AUC) for PLR was 0.695, with an optimal cut-off 
value of 108.94 corresponding to the peak Youden index. In contrast, the AUC for SIRI was 0.605, with an optimal cut- 
off value of 0.38988 associated with its maximum Youden index. Our findings revealed that the AUC value for PLR 
significantly surpassed those of the other indices, indicating superior predictive efficacy of PLR compared to its 
counterparts as illustrated in Figure 2.
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Predictive Factors Selection and Construction of Nomogram
Univariate analysis of the training set presented in Table 2 revealed that several variables were significantly associated 
with gastric dysplasia (p<0.05). These variables included gender, age, hypertension, drinking history, Lym, Mono, Baso, 
Plt, PLR, SIRI, among others. Multivariate logistic regression analysis was utilized to evaluate variables identified as 
significant in the univariate logistic analysis. The findings indicated that gender[odds ratio (OR) = 1.173, p<0.001, 95% 
CI: 0.097–0.308], age (OR = 1.030, p=0.060, 95% CI: 0.999–1.061), hypertension (OR = 2.040, p=0.012, 95% CI: 
1.168–3.563), drinking history (OR = 0.176, p<0.001, 95% CI: 0.088–0.354), Baso(OR = 2.166, p=0.007, 95% CI: 
1.241–3.780), Plt (OR = 1.776, p=0.073, 95% CI: 0.947–3.330), PLR (OR = 2.459, p=0.004, 95% CI: 1.339–4.515), and 
SIRI (OR = 4.397, p=0.001, 95% CI: 1.766–10.948) constituted independent risk factors for gastric dysplasia. 
A nomogram model was developed based on predictive variables isolated through multivariate logistic regression 
analysis as illustrated in Figure 3. Using the points indicated above the nomogram, a score for each risk factor can be 
determined. After obtaining the individual score for each factor, sum these scores together; the total score represents the 
probability of that patient developing gastric dysplasia. The higher the total score, the nearer the diagnostic rate 
approaches 100%, and the greater the accuracy of predicting gastric dysplasia.

Table 1 Baseline Clinical Characteristics of Patients in the Training Cohort and Validation Cohort

Variables Total (n = 799) Training Group (n = 560) Validation Group (n = 239) p

Gender 0.96
Male 365 (46) 255 (46) 110 (46)

Female 434 (54) 305 (54) 129 (54)

Age 57 (51, 65) 57 (52, 66) 56 (50, 64) 0.024
Hypertension 0.902

No 581 (73) 406 (72) 175 (73)

Yes 218 (27) 154 (28) 64 (27)
Coronary heart disease 1

No 789 (99) 553 (99) 236 (99)
Yes 10 (1) 7 (1) 3 (1)

Alcohol consumption 0.436

No 562 (70) 399 (71) 163 (68)
Yes 237 (30) 161 (29) 76 (32)

Smoking 0.686

No 562 (70) 391 (70) 171 (72)
Yes 237 (30) 169 (30) 68 (28)

Wbc, 109/L 5.52 (4.64, 6.6) 5.56 (4.65, 6.64) 5.49 (4.6, 6.44) 0.437

Neu, 109/L 3.35 (2.7, 4.12) 3.37 (2.71, 4.17) 3.32 (2.68, 3.98) 0.25
Lym, 109/L 1.65 (1.29, 2.02) 1.64 (1.29, 2.01) 1.65 (1.31, 2.04) 0.642

Mono, 109/L 0.31 (0.23, 0.42) 0.31 (0.22, 0.42) 0.32 (0.25, 0.44) 0.092

Eos, 109/L 0.08 (0.05, 0.14) 0.08 (0.05, 0.14) 0.08 (0.04, 0.14) 0.464
Baso, 109/L 0.02 (0.01, 0.03) 0.02 (0.01, 0.03) 0.02 (0.01, 0.03) 0.18

Rbc, 109/L 4.54±0.49 4.54±0.49 4.55±0.51 0.621

Hb, 109/L 138.69±15.09 138.45±15.44 139.26±14.26 0.473
Plt, 109/L 152 (118, 198) 150.5 (115.75, 197.25) 153 (125, 198.5) 0.495

LMR 5.15 (3.64, 7.11) 5.19 (3.57, 7.34) 5.08 (3.78, 6.71) 0.398

NLR 1.99 (1.59, 2.68) 2 (1.61, 2.69) 1.95 (1.52, 2.65) 0.197
PLR 93.28 (70.73, 125.76) 91.11 (70.19, 124.06) 98.53 (71.55, 127.86) 0.421

NPR 0.02 (0.02, 0.03) 0.02 (0.02, 0.03) 0.02 (0.02, 0.03) 0.077

SII 306.17 (219.34, 449.37) 301.78 (225.73, 448.29) 324.3 (205.09, 458.1) 0.877
SIRI 0.63 (0.41, 0.97) 0.62 (0.4, 0.98) 0.67 (0.44, 0.94) 0.605

PIV 92.55 (52.71, 163.09) 88.76 (52.16, 158.54) 102.04 (53.98, 166.39) 0.269

https://doi.org/10.2147/JMDH.S538329                                                                                                                                                                                                                                                                                                                                                                                                                                             Journal of Multidisciplinary Healthcare 2025:18 6800

Fang et al                                                                                                                                                                             

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Validation and Clinical Use of Nomogram
The AUC values of our nomogram for predicting distant metastasis were 0.859 (95% CI: 0.808–0.891) in the training set 
and 0.821 (95% CI: 0.735–0.906) in the validation set. These results indicate that the predictions made by this nomogram 

Figure 2 Receiver Operating Characteristic (ROC) curves for neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), systemic immune-inflammatory 
index (SII), systemic inflammatory response index (SIRI), and pan-immune-inflammation value (PIV).

Table 2 Univariate and Multivariate Logistic Regression Analysis of Patients

Univariate Analysis Multivariate Analysis

OR 95% CI P OR 95% CI P

Gender 0.272 0.169–0.439 <0.001 0.173 0.097–0.308 <0.001

Age 1.058 1.031–1.086 <0.001 1.030 0.999–1.061 0.060
Hypertension 2.525 1.604–3.976 <0.001 2.040 1.168–3.563 0.012

Coronary heart disease 1.928 0.369–10.088 0.437

Drinking history 0.363 0.199–0.660 <0.001 0.176 0.088–0.354 <0.001
Smoking history 0.819 0.502–1.338 0.426

Wbc 1.659 0.782–3.518 0.187

Neu 1.720 0.745–3.968 0.204
Lym 0.594 0.384–0.920 0.019

Mono 2.660 1.620–4.368 <0.001

Baso 2.494 1.536–4.050 <0.001 2.166 1.241–3.780 0.007
Eos 2.472 1.522–4.015 <0.001

Plt 2.751 1.729–4.378 <0.001 1.776 0.947–3.330 0.073

LMR 4.108 0.543–31.060 0.171
NLR 1.806 1.109–2.940 0.017

PLR 3.474 2.209–5.464 <0.001 2.459 1.339–4.515 0.004

SII 2.479 1.586–3.874 <0.001
SIRI 5.858 2.502–13.715 <0.001 4.397 1.766–10.948 0.001

PIV 2.741 1.753–4.285 <0.001
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correspond well with actual observations, as illustrated in Figure 4. In addition, AUC values for both the training set and 
the validation set ranged from 0.7 to 0.9, indicating that the prediction models exhibited good discriminatory ability in 
both datasets. For predicting the risk of internal gastric dysplasia using Boosted cross-validation, the nomogram was 
executed 1000 times, yielding mean error rates of 0.019 and 0.027 for the two models respectively, as illustrated in 
Figure 5. This demonstrates that the nomogram possesses superior stability. DCA indicated that our nomogram provided 
a positive net benefit when compared to the all-or-none scheme, with threshold probabilities ranging from 10% to 95% in 
both the training and testing sets, as illustrated in Figure 6. The CIC reveals that within the most favorable threshold 
probability range, the expected number of high - risk patients consistently exceeded the actual number of patients, 
accompanied by an acceptable cost - benefit ratio. The CIC visually demonstrated that the nomogram conferred a high 
clinical net benefit and verified the clinical value of the predictive model, as illustrated in Figure 7.

Figure 3 Nomogram for predicting gastric dysplasia risk in patients.

Figure 4 Receiver Operating Characteristic (ROC) curve of the nomogram for the prediction of gastric dysplasia patients in the training cohort and validation cohort.
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Discussion
The progression from normal gastric mucosal cells to cancerous cells is not a gradual process; occurring through an 
intermediate stage referred to as gastric precancerous lesions.13 Gastric dysplasia signifies the terminal phase in the 
evolution from gastric precancerous lesions to gastric cancer. Traditional tumor markers, including carcinoembryonic 
antigen (CEA), carbohydrate antigen 19–9 (CA199),28 the ratio of serum pepsinogen I to II (PG I/II), Gastrin-17, and 
H. pylori antibodies, hold the potential to identify patients with gastric dysplasia. These biomarkers can be detected via 
serological assays. However, endoscopy is an essential technique for identifying early-stage gastric cancer and related 
precancerous lesions. In regions with high prevalence of gastric cancer, it has prompted the establishment of population 
screening programs.25 It is widely acknowledged that the combination of image-enhanced endoscopy and biopsy 
sampling for histopathological examination represents the most effective strategy to enhance early detection rates.30 

Biopsy serves as the gold standard for the diagnosis of gastric dysplasia. Optimizing biopsy specimens via image- 
enhanced endoscopy can enhance the accuracy of diagnosing gastric dysplasia. Nevertheless, pathological biopsy is 
inherently invasive to the human body and necessitates a certain level of proficiency on the part of the endoscopists. As 
such, it is not amenable to large-scale screening initiatives.

Figure 5 The calibration curve of nomogram for the prediction of gastric dysplasia patients in the training cohort and validation cohort.

Figure 6 Decision curve analysis (DCA) of the nomogram for the prediction of gastric dysplasia patients in the training cohort and validation cohort.
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It was difficult to execute nationally due to the varying proficiency of pathologists and economic development. There 
is an urgent need for accessible and sensitive biomarkers to facilitate the detection of patients with gastric dysplasia. 
Accurate prediction of gastric dysplasia prior to treatment is pivotal for preventing progression to gastric cancer and 
devising optimal treatment regimens.

Inflammation is recognized as a fundamental characteristic of cancer, significantly influencing the formation and 
progression of malignancies.18 Tumors instigate an inflammatory response, referred to as tumor-associated inflammation, 
in reaction to an insult, specifically malignant cells. This inflammatory response serves a purpose akin to that of wound 
healing: its objective is to eradicate the harmful stimulus.31 Inflammation is typically characterized by alterations in key 
hematological indicators, including neutrophil count, lymphocyte percentage, and platelet count, as observed in routine 
blood tests. Platelets play a crucial role in enhancing tumor-related coagulation and provide protection to tumor cells 
from immune attacks by aggregating around them. Concurrently, platelets secrete various growth factors and chemokines 
that inhibit the immune environment, promote tumor angiogenesis, and contribute to tumor proliferation and 
metastasis.32 Despite constituting a minimal fraction of circulating blood leukocytes, basophils serve as potent immune 
effector cells. Basophils play a crucial role in IgE-mediated reactions by infiltrating inflammatory lesions and releasing 
pro-inflammatory mediators along with regulatory cytokines. These factors are central to the pathogenesis of allergic 
diseases.33 Increases and decreases in peripheral blood basophil levels have been associated with the progression of 
specific human solid tumors.34 In the context of gastric cancers, evidence has been reported indicating a deleterious role 
of circulating or tissue-infiltrating basophils.35 In addition to their recognized role in cancer, our research indicates that 
platelets and basophils also serve as independent risk factors for gastric dysplasia. Lymphocytes represent essential 
constituents of the anti-tumor immune response, with T cells identified as pivotal mediators of anti-tumor immunity.36 

Antibodies, exclusively produced by B cells, play a crucial role in activating the complement cascade and enhancing 
natural killer (NK) cell-mediated tumor cytotoxicity through antibody-dependent cell-mediated cytotoxicity.37 Among 
them, PLR refers to the ratio of platelets to lymphocytes. In the extensive prospective UK Biobank cohort study 
exploring the relationship between systemic inflammation and cancer risk, the researchers identified positive associations 
for PLR across seven of the seventeen cancer sites examined.38 An elevated PLR signifies an activated inflammatory 
response, along with a stimulating transcription factor and pro-inflammatory cytokines. These proteins are essential in 
tumor cell proliferation, survival, migration, and invasion. They facilitate epithelial–mesenchymal transition (EMT), as 
well as angiogenesis, metastasis, and the response to chemotherapy.39 It was found that the systemic inflammatory 
marker PLR is more valuable for diagnosing GC compared to traditional tumor markers such as CEA and CA19-9.29 In 

Figure 7 Clinical impact curve (CIC) of the nomogram for the prediction of gastric dysplasia patients in the training cohort and validation cohort.
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both univariate and multivariate analyses, the PLR was identified as an independent risk factor for gastric dysplasia and 
may serve as a reliable predictive marker for this condition. Furthermore, neutrophils, as components of the innate 
immune system, are traditionally regarded as key indicators for assessing the inflammatory status of the immune 
response. Neutrophils recruited to inflammatory sites predominantly facilitate the initiation of cancer through mechan
isms such as augmenting DNA damage, promoting angiogenesis, and inducing immunosuppression.40 In cancer, which 
has been characterized as “wounds that do not heal”, dysfunctional monocyte-derived macrophages play a crucial 
detrimental role overall.41 Monocytes serve as a crucial link between innate and adaptive immune responses. They can 
influence the tumor microenvironment through various mechanisms that promote immune tolerance, facilitate angiogen
esis, and enhance the dissemination of tumor cells. Monocytes modulate the transcriptional programs of derived cells via 
crucial signaling pathways, namely the STAT3, NF-κB, and PI3Kγ pathways. This modulation facilitates the accumula
tion of pro-tumor cells that possess properties related to angiogenesis, trophic support, and immunosuppression.42 

Circulating monocytes have the capacity to infiltrate solid tissues and differentiate into macrophages, thereby participat
ing in both immune defense mechanisms and tissue repair processes. In contrast, lymphocytes play a crucial role in 
regulating the immune system through cytokine secretion and cytolytic activity. Consequently, SIRI, which is derived 
from the counts of peripheral neutrophils, monocytes, and lymphocytes, may serve as a robust and reliable marker for 
indicating inflammatory conditions. SIRI has demonstrated effectiveness in comprehensively reflecting both the inflam
matory state and overall status of the immune system within the body as an integrative index of inflammation.43 As 
systemic inflammation markers, PLR and SIRI not only exhibit significant diagnostic and prognostic value in both 
general and gastric cancers, but also play a substantial role in predicting gastric dysplasia. In summary, the association 
between gastric cancer and systemic inflammatory markers has been well-established. However, there is no relevant 
literature yet that studies the relationship between systemic inflammatory markers and gastric dysplasia. The diagnostic 
value of these markers for gastric dysplasia remains to be fully elucidated. This study aims to investigate the association 
between systemic inflammatory markers and gastric dysplasia, develop a practical diagnostic prediction model for gastric 
dysplasia, and systematically assess the reliability and clinical utility of this model.

Given that H. pylori is the most significant identified risk factor for gastric cancer,11 we enrolled H pylori-positive 
patients. In this model, both normal individuals and patients with gastric dysplasia are infected with H. pylori, thus 
having no significant impact on the efficacy of the diagnostic prediction model. Correa initially put forward a disease 
model, which elucidated the malignant transformation process from H. pylori infection to gastric cancer. This process 
encompasses the development of chronic atrophic gastritis under persistent inflammatory stimuli. Subsequently, intestinal 
metaplasia may gradually progress to precancerous lesions, such as gastric dysplasia, ultimately resulting in gastric 
adenocarcinoma.9 This study, to the best of our knowledge, represents the first effort to develop a novel nomogram that 
integrates peripheral blood markers and clinical factors for the prediction of gastric dysplasia. The nomogram serves as 
a visual tool designed to estimate the probability of event occurrence based on statistical models incorporating multiple 
variables.44 The capability of clinical nomogram prediction models to enhance the accuracy of individual disease risk 
assessment, taking into consideration various patient conditions, may facilitate informed clinical decision-making.45

The multivariate analysis revealed that gender, age, hypertension, drinking history, Baso, PLT, PLR, and SIRI are 
each independent predictors of diagnosis in patients with gastric dysplasia. Gender is significantly associated with each 
stage of the Correa cascade. Moreover, with each cascade step, the influence of gender shows a monotonically increasing 
trend.46 In comparison to men, women serve as protective factors for gastric dysplasia. Previous studies have shown that 
both males and H. pylori are major risk factors for the development of gastric cancer.47 Similarly, in the predictive model, 
being male is a risk factor for patients with H. pylori -positive gastric dysplasia. Interestingly, alcohol consumption 
appears to act as a protective factor for gastric dysplasia, which contradicts prevailing assumptions. Alcohol exerts both 
stimulatory and detrimental effects on gastric mucosal cells.48 Additionally, it may exhibit cytotoxicity towards atypically 
hyperplastic gastric mucosal cells. While alcohol consumption does not protect the gastric mucosa, it may contribute to 
the inhibition of atypical hyperplasia. Although the study establishes an association between heavy alcohol use and GC in 
the United States,49 there is still no clear research on exactly what impact moderate drinking has on the progression of 
gastric cancer.50 In one meta-analysis, A J-shaped relationship was observed between alcohol consumption and all cancer 
mortality including gastric cancer, with an inverse association at light exposure levels (≤12.5g/day).51 Both genders 
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exhibited similar negative effects when exposed to low levels of alcohol, consistent with previous findings across all 
types of cancer.52 The criteria for light alcohol consumption in women are more stringent compared to those in men. To 
minimize the risk of mortality, women should maintain a lower daily alcohol intake.51 Under conditions of moderate to 
heavy alcohol consumption, women exhibit a higher risk of all-cause mortality compared to men.52 This may be 
attributed to an elevated risk of cancer. During the data collection process, we did not quantify the drinking behavior. 
Given that both the frequency and dosage of alcohol consumption can significantly influence the final outcomes, it would 
be inappropriate to disregard the drinking history. Therefore, further large-scale cohort studies are warranted to precisely 
assess the impact of alcohol on gastric dysplasia. Traditional tumor markers, including carcinoembryonic antigen (CEA), 
are generally elevated only in the advanced stages of cancer.28 In contrast, inflammatory indices have emerged as novel 
markers and are recognized as independent risk factors for gastric dysplasia. Our findings indicate that an increase in the 
PLR and SIRI can be observed at the stage of gastric dysplasia, a precancerous lesion associated with gastric cancer.

In this study, we developed a predictive nomogram model incorporating the PLR and SIRI. This nomogram serves as 
an accurate scoring system, as evidenced by both decision curve analysis and calibration curve supporting its clinical 
applicability. It is important to note that all the information necessary for constructing this nomogram can be acquired 
during the screening process, particularly in instances where endoscopic procedures are restricted. When the total score 
of patients exceeds 550, the probability that they suffer from gastric dysplasia increases to nearly 95%. In such cases, it 
may be more appropriate for gastroenterologists to assess whether these patients require further endoscopic evaluation.

However, this study has several limitations. Firstly, it is a single-center retrospective analysis with a limited number 
of cases, which may introduce selection bias. The diagnostic value of the PLR and SIRI requires validation through 
multi-center prospective studies. Secondly, certain indicators that could be pertinent to the study were not included, such 
as dietary habits and Body Mass Index (BMI). The specific dietary patterns were associated with the risk of gastric 
cancer.53 Obesity (BMI 25 kg/m2 or greater but less than 30 kg/m2) was associated with increased risk of early gastric 
cancer.54 Incorporating indicators associated with gastric dysplasia, such as dietary patterns and BMI, can elevate AUC 
of the model, optimize calibration, and strengthen its clinical utility. The primary reason for this omission is that these 
indicators were not routinely assessed and recorded during hospitalization, leading to their absence in the dataset. The 
influence of these factors warrants further investigation. Thirdly, while PLR and SIRI were identified as independent 
predictors of gastric dysplasia and demonstrated superior performance compared to other inflammatory markers, their 
sensitivity and specificity remain suboptimal. Therefore, further prospective studies are necessary to establish an 
appropriate cutoff value. In addition, due to a lack of data, we performed only internal validation for our nomogram 
mo external validation including a larger cohort of patients from several medical centers is still pending.

Conclusions
This study represents the first comprehensive examination of the relationship among gender, age, medical history, 
smoking, drinking habits and inflammatory indicators, particularly PLR and SIRI, in patients with gastric dysplasia. 
Additionally, these factors were found to be independent risk factors for gastric dysplasia in the multivariate analysis. 
Additionally, it establishes a scoring system aimed at guiding clinical practice, which is straightforward to compute and 
readily accessible. Compared with traditional tumor marker detection and gastroscopy screening methods, the system’s 
scoring model not only effectively predicts precancerous gastric lesions but also demonstrates significant advantages in 
practical application and widespread promotion.
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