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ABSTRACT

Background: Helicobacter pylori (HP) infection is a well-established risk factor for gastric carcinogenesis, primarily through
the induction and maintenance of chronic gastric mucosal inflammation. In this study, we aimed to explore the correlations
of tumor necrosis factor-a (TNF-a) and interleukin-8 (IL-8) levels with the risk of gastric mucosal cancerization in patients with
HP-positive gastritis.

Methods: Subjects (200 in total) in this retrospective study were enrolled from patients with HP-positive gastritis treated from Janu-
ary 2022 to December 2024. A non-cancer group (n=80, patients with chronic superficial gastritis and atrophic gastritis) and a cancer
group (n=120, patients with gastric cancer) were set based on the condition of mucosal lesions. Measurement of serum TNF-a and IL-8
levels was completed through enzyme-linked immunosorbent assay. The 14C-urea breath test was conducted to determine the status
of HP infection. Multivariate regression analysis was employed to identify the influencing factors of gastric mucosal cancerization risk.
Receiver operating characteristic (ROC) curve analysis was also conducted.

Results: The serum TNF-a and IL-8 levels were significantly higher in the cancer group than in the non-cancer group (p<0.05).
Both TNF-a and IL-8 levels displayed significantly positive correlations with the risk of gastric mucosal cancerization (r=0.785,
r=0.812, p<0.05). Elevated TNF-a and IL-8 levels, high severity of HP infection and presence of virulence factor cytotoxin-associ-
ated gene A were independent risk factors for gastric mucosal cancerization (p<0.05). The areas under the ROC curves of serum
TNF-a and IL-8 levels were 0.798 and 0.698, respectively (p<0.01).

Conclusions: This study reveals a close positive correlation between serum TNF-a and IL-8 levels and the risk of gastric mucosal
cancerization in patients with HP-positive gastritis.
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INTRODUCTION resulting urease is able to decompose urea, generating
ammonia to neutralize gastric acid. Accordingly, a mi-
croenvironment conducive to HP survival is created. In
the meantime, HP secretes various toxins and enzymes,

damaging the gastric mucosal barrier and triggering an

Defined as gastric mucosal inflammation owing to vari-
ous factors, gastritis is one of the most common diseases
of the digestive system, in which the gastric mucosa ex-
periences a series of inflammatory changes like conges-

tion, edema, erosion, and bleeding, and epithelial dam-
age plus inflammatory cell infiltration in the membrane
propria may occur concurrently. The abovementioned
variations will affect the normal physiological function of
the stomach and lead to various uncomfortable symp-
toms [1,2]. Helicobacter pylori (HP), one of the usual
contributing factors to gastritis, can easily penetrate the
gastric mucosa by virtue of its spiral structure, and the

inflammatory response [3].

The long inflammatory process involves the activation
and release of multiple cytokines. Among them, tumor
necrosis factor-a (TNF-a) and interleukin-8 (IL-8) acting
as core regulators of inflammatory responses are capa-
ble of causing fever and inflammatory responses, which
have gradually become research focuses. As a crucial in-
flammatory mediator, TNF-a is mainly generated by acti-
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vated macrophages and monocytes, inducing fever and
an inflammatory response [4]. IL-8, produced by various
cells upon stimulation, is able to participate in the regula-
tion of inflammatory responses, facilitate angiogenesis,
and enhance vascular permeability, thus increasing the
blood supply to inflammatory sites, which is conducive to
the arrival of immune cells and mediators [5]. However,
the specific mechanism by which TNF-a and IL-8 levels
modulate the risk of gastric mucosal cancerization in pa-
tients with HP-positive gastritis has been rarely studied.

Therefore, we hypothesized that elevated serum lev-
els of TNF-a and IL-8 are significantly associated with an
increased risk of gastric mucosal cancerization in patients
with HP-positive gastritis, reflecting systemic inflamma-
tory activation linked to mucosal malignant transforma-
tion. The study aimed to clarify this relationship within a
defined clinical population by integrating clinical charac-
teristics with serum biomarker analysis.

METHODS

The study was approved by the research ethics committee
of the The First Affiliated Hospital of Guangxi University of
Chinese Medicine (approval No. 2023-KY-KZ-214-01).

Subjects

Subjects (n=200) were recruited from patients with
HP-positive gastritis treated in our hospital from Janu-
ary 2022 to December 2024 and then assigned to two
groups. All participants were patients who underwent
gastroscopy in our hospital, either for upper gastrointes-
tinal symptoms (such as epigastric discomfort, bloating,
or reflux) or as part of routine health examination. Tis-
sue specimens obtained during endoscopy were used for
histopathological examination to confirm the presence
of HP infection, but no additional molecular or immu-
nohistochemical analyses were performed on the tissue
samples. Namely, a non-cancer group and a cancer group
according to the condition of gastric mucosal lesions. The
non-cancer group consisted of 80 patients suffering from
chronic superficial gastritis and chronic atrophic gastritis
diagnosed based on gastroscopic and pathological exam-
ination results. The histopathological manifestations of
the gastric mucosa suggested the presence of chronic in-
filtration of inflammatory cells (mainly lymphocytes and
plasma cells) in the mucosal membrane propria, together
with the absence of cancer cells. The cancer group was
composed of 120 patients diagnosed with gastric cancer
by gastroscopy pathological biopsy.

The implemented inclusion criteria were as follows:
1) patients with confirmed HP infection, determined by
either a positive C-urea breath test or histopathologi-
cal detection of HP on gastric biopsy specimens, 2) those

Romanian Journal of Laboratory Medicine 2026,34(2)

with an age of >18 years old, 3) those with normal cogni-
tive and communication function, and 4) those who and
whose family members were informed of the present
study and had signed the consent form.

The following exclusion criteria were adopted in the
current study: 1) patients with congenital heart disease
or other congenital cardiovascular diseases, 2) those
complicated with multiple myeloma or other diseases
of the immune or hematological system, 3) those ad-
ministrated with antibiotics, proton pump inhibitors
or other drugs probably affecting HP test results in the
past 4 weeks, or 4) those with other severe inflammato-
ry diseases (such as rheumatoid arthritis and inflamma-
tory bowel disease) and those who had recently used
anti-inflammatory drugs.

14C-urea breath test

The patient was instructed to orally take a capsule con-
taining 4C-labeled urea and drink 20-30 ml of warm
water. After taking the capsule, the patient needed to
sit or lie still for 30-60 minutes. During this period, the
patient had to remain quiet and avoid strenuous exer-
cise and eating. Then the patient exhaled into the gas
collection bottle until the liquid in the bottle changed
from pink to colorless, without blowing saliva to affect
the test results. The collected breath sample was then
examined for HP infection by detecting the level of 14C-
labeled carbon dioxide.

All participants underwent endoscopic gastric mu-
cosal biopsies as part of routine care. The severity of
HP infection was graded histologically according to the
Updated Sydney System on antral and corpus specimens
by two experienced pathologists blinded to clinical data
(0-3: none, mild, moderate, severe) [6].

Enzyme-linked immunosorbent assay

The presence of the virulence factor cytotoxin-associated
gene A (CagA) was determined by enzyme-linked immu-
nosorbent assay (ELISA) using a commercial CagA IgG de-
tection kit (Shanghai Enzyme-linked Biotechnology Co.,
Ltd., China), according to the manufacturer’s instructions.
Serum samples were collected from all participants after
overnight fasting and prior to endoscopic examination.
The concentrations of TNF-a and IL-8 were determined
from serum using ELISA kits from the same manufacturer,
following the provided protocols. No cytokine measure-
ments were performed on gastric tissue specimens.

Venous blood (3-5 mL from each subject) was collect-
ed into a vacuum blood collection tube containing anti-
coagulant, which was then inverted 5-8 times to mix the
blood and the anticoagulant, let stand at room tempera-
ture for 15-30 min, and centrifuged at 2,000-3,000 rpm
for 10-15 min. Next, the upper plasma was harvested
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into a clean EP tube. The gastric mucosal tissue samples
were subjected to homogenization and centrifugation,
and the resulting supernatant was collected. The rea-
gents in the kit were equilibrated at room temperature
for 30-60 min. The standard was diluted to 6-8 concen-
tration gradients through doubling dilution according
to the instructions. Afterwards, the plasma or superna-
tant was added into wells of the plate at 50-100 pL/well
and incubated for 30-60 min. Thereafter, the liquid was
removed, and the plate was washed 3-5 times. Subse-
quently, 50-100 pL of enzyme-labeled antibodies were
added to each well, followed by 30-60 min of incubation
and then plate washing. Afterwards, substrates A and B
were added for 15-30 min of color development in the
dark. Finally, the stop buffer was added at 50 plL/well,
and reading was accomplished within 15-30 min.

Collection of clinical data

The detailed clinical data were collected from patients,
covering age, gender, smoking history (smoking 1 or more
cigarettes per day for >1 year), drinking history (drinking
alcohol > 2 times per week for >1 year), history of gastric
diseases (gastric ulcer, duodenal ulcer, and gastric polyps,
for example), and family history of gastric cancer.

Statistical analysis

Statistical analysis was completed with SPSS 26.0 and
MedCalc (V 20.0.3) software. Measurement data with
normal distribution were expressed as (x £ s) and com-
pared using the independent-samples t test, while
count data were presented as [n (%)] and analyzed by
the chi-square test. Prior to correlation analysis, the
normality of continuous variables was tested using the
Shapiro-Wilk test. As TNF-a and IL-8 levels followed an
approximately normal distribution, Pearson correlation
analysis was applied to assess their relationships with
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the risk of gastric mucosal cancerization. Multicollinear-
ity among independent variables was examined using
variance inflation factor (VIF) values (<5 indicating ac-
ceptable levels). Multivariate logistic regression analy-
sis was conducted on factors with p<0.05 in univariate
analysis, with the regression coefficient B, standard er-
ror (SE), odds ratio (OR) and 95% confidence interval
(95% Cl) of each factor recorded. Model fitness was
evaluated using the Hosmer—Lemeshow goodness-of-fit
test (p>0.05 indicating adequate fit). Receiver operating
characteristic (ROC) curves were plotted to determine
the optimal cut-off values of significant factors, and the
area under the ROC curve (AUC), Youden index (YI), and
95% ClI were calculated. P value <0.05 was considered
statistically significant.

RESULTS

General data

No differences of statistical significance were found in the
age, gender, smoking history, and drinking history between
the non-cancer group and the cancer group (p>0.05), but
statistically significant differences were observed in the
history of gastric diseases and family history of gastric can-
cer between the two groups (p<0.05) (Table 1).

TNF-alpha and IL-8 levels

The serum TNF-a levels were higher in the cancer group
than in the non-cancer group (1.44 + 0.30 ng/mL vs
1.07 £ 0.28 ng/L, with statistically significant differences
(p<0.01). Similar findings were recorded for IL-8 (5.89 +
1.42 vs 4.55 + 1.22 mmol/L, p<0.01).

Moreover, significant positive correlations were found
between TNF-a and IL-8 levels, and mucosal canceriza-
tion: r=0.785 and r=0.812, respectively (p<0.01 for both).

Table 1. General data of the cancer and non-cancer groups

Cancer group (n=120) Non-cancer group (n=80) t/x2 p value
Male 75 (62.50) 48 (60.00)
Sex, n (%) 0.127 0.722
Female 45 (37.50) 32 (40.00)
Age (years) 54.32 +£4.89 54.85 +4.56 0.771 0.441
Disease course (months) 4.52+0.31 4.58+0.30 1.358 0.176
o Yes 47 (39.17) 25 (31.25)
Smoking history, n (%) 1.306 0.253
No 73 (60.83) 55 (68.75)
o Yes 38(31.67) 19 (23.75)
Drinking history, n (%) 1.476 0.224
No 82 (68.33) 61 (76.25)
_ o Yes 83 (69.17) 41 (51.25)
History of gastric diseases, n (%) 6.540 0.011
No 37 (30.83) 39 (48.75)
o _ Yes 85 (70.83) 37 (46.25)
Family history of gastric cancer, n (%) 12.194 <0.01
No 35(29.17) 43 (53.75)
Severity of HP infection* 8.54+0.21 4.11+0.12 170.907 <0.01
. Yes 89 (74.17) 38 (47.80)
CagA-positive, n (%) 14.727 <0.01
No 31(25.83) 42 (52.50)

* Severity of HP infection was graded histologically according to the Updated Sydney System on antral and corpus specimens by two experienced pathologists blinded to clinical data (0-3: none, mild, moderate,

severe). Abbreviations: CagA — cytotoxin-associated gene A, HP — Helicobacter pylori.
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Results of multivariate regression analysis

Variables of statistical significance identified from the
analysis of general data and serum TNF-a and IL-8 levels
were incorporated into a multivariate regression model
for analysis, which included: serum TNF-a, serum IL-
8, severity of HP infection, CagA (yes=0, no=1), history
of gastric diseases (yes=0, no=1), and family history of
gastric cancer (yes=0, no=1). The results revealed that
highly expressed TNF-a and IL-8, high severity of HP
infection, presence of virulence factor CagA, history of
gastric diseases and family history of gastric cancer were
independent risk factors for gastric mucosal canceriza-
tion (Table 2).

Results of ROC curve analysis on TNF-alpha and
IL-8 levels in patients with HP-positive gastritis

For the ROC analysis, the risk of cancerization in patients
with HP-positive gastritis was set as the positive out-
come, The statistical analysis revealed that the AUCs of
serum TNF-a and IL-8 levels were 0.798 [0.731-0.848]
and 0.698 [0.629-0.761], respectively (p<0.01 for both).
The curves are plotted in Figure 1.
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Figure 1. ROC curves for the risk of cancerization in
patients with Helicobacter pylori-positive gastritis.
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Summary of main findings

In the present study, serum TNF-a and IL-8 levels were
found to be significantly higher in patients with gastric
mucosal cancerization compared with those without
cancerization, and both cytokines were independently
associated with the risk of malignant transformation in
HP-positive gastritis. These results highlight the potential
value of TNF-a and IL-8 as inflammatory mediators link-
ing chronic HP infection to gastric carcinogenesis.

Our findings demonstrate that elevated TNF-a and
IL-8 levels are not merely byproducts of inflammation
but play active roles in promoting mucosal damage and
tumorigenic transformation. TNF-a contributes to in-
flammation-induced cellular injury through activation of
immune cells, regulation of the inflammatory cascade,
and promotion of angiogenesis and cell proliferation,
whereas IL-8 enhances neutrophil chemotaxis and an-
giogenic signaling, amplifying the inflammatory micro-
environment. Collectively, these results support the con-
cept that persistent inflammatory activation mediated
by TNF-a and IL-8 constitutes a key mechanism driving
the progression from HP-positive gastritis to gastric mu-
cosal cancerization.

Comparison with previous studies

The findings of this study are generally consistent with
previous research investigating the relationship between
inflammatory cytokines and HP-related gastric mucosal
lesions. In the present analysis, serum TNF-a and IL-8
levels were significantly elevated in the cancer group
compared with the non-cancer group, which agrees with
earlier reports that chronic HP infection induces persis-
tent inflammatory activation leading to tissue injury and
carcinogenic progression [7].

Previous studies have shown that, within the inflam-
matory microenvironment caused by HP infection, ac-
tivated macrophages, monocytes, and other immune
cells secrete TNF-a, which stimulates the expression of
adhesion molecules in vascular endothelial cells and
promotes leukocyte adhesion and infiltration at inflam-
matory sites, thereby aggravating local inflammation [8].

Table 2. Multivariate regression analysis on risk of gastric mucosal cancerization in patients with HP-positive gastritis

Influencing factor Regression coefficient SE p value OR 95% Cl for OR
High expression level of serum TNF-a 0.421 0.118 <0.001 1.52 1.21-1.92
High expression level of serum IL-8 0.387 0.134 0.004 1.47 1.13-1.91
High severity of HP infection 0.296 0.102 0.004 1.34 1.10-1.63
Presence of virulence factor CagA 0.512 0.181 0.005 1.67 1.17-2.38
History of gastric diseases 0.463 0.192 0.016 1.59 1.09-2.33
Family history of gastric cancer 0.538 0.210 0.010 1.71 1.13-2.58

Abbreviations: CagA — cytotoxin-associated gene A, Cl — confidence interval, HP — Helicobacter pylori, IL-8 — interleukin-8, OR — odds ratio, SE — standard error, TNF-a — tumor necrosis factor-alpha.



Romanian Journal of Laboratory Medicine 2026,34(2)

In addition, TNF-a can trigger the NF-kB signaling path-
way to upregulate pro-inflammatory mediators such as
IL-1B and IL-6, forming a self-perpetuating inflammatory
network that disrupts gastric mucosal integrity [9].

Similarly, I1L.-8 has been reported to mediate chemot-
axis of neutrophils and lymphocytes and to induce DNA
damage in gastric epithelial cells, while its activation of
the MAPK signaling cascade promotes cellular prolifera-
tion and angiogenesis, further contributing to malignant
transformation [10,11]. Consistent with these observa-
tions, our study confirmed that elevated serum TNF-a
and IL-8 levels correlate with the severity of gastric mu-
cosal lesions, reinforcing their carcinogenic roles in HP-
related gastric disease progression.

Potential mechanisms

In the present study, correlation and multivariate regres-
sion analyses demonstrated that serum TNF-a and IL-8
levels were strongly associated with the risk of gastric
mucosal cancerization in patients with HP-positive gas-
tritis, suggesting that these inflammatory cytokines may
actively participate in the malignant transformation pro-
cess. The results revealed a significantly positive relation
between the level of TNF-a and the risk of gastric mu-
cosal cancerization, signifying that TNF-a may promote
gastric mucosal cancerization through multiple biological
pathways. Mechanistically, high TNF-a expression can ac-
tivate intracellular signaling cascades such as the NF-kB
pathway, inducing resistance to apoptosis and enhancing
the survival of damaged cells. As a result, survival of in-
jured cells together with accumulation of genetic dam-
age is observed, increasing the risk of cancerization [12].

IL-8 appears to exert a similarly crucial role but through
distinct mechanisms. The results of the present study
showed that IL-8 displayed an even stronger correlation with
the risk of gastric mucosal cancerization. Mainly secreted by
inflammatory and epithelial cells, IL-8 mediates chemotaxis
of neutrophils, T lymphocytes, and other immune cells to
inflammatory sites, sustaining chronic inflammation and
tissue injury [13]. In addition, IL-8 activates downstream
pathways such as MAPK, promoting cell proliferation, an-
giogenesis, and inhibition of apoptosis, thereby facilitating
malignant transformation of gastric epithelial cells [14].

Beyond cytokine-mediated mechanisms, HP infection
itself serves as the initiating driver of this pathogenic cas-
cade. The higher the severity of infection, the more exten-
sive the mucosal injury and the greater the cancerization
risk. HP strains carrying the virulence factor CagA are par-
ticularly pathogenic, as CagA interferes with intracellular
signaling, disrupts cell polarity, and induces abnormal epi-
thelial proliferation, thereby facilitating tumorigenesis [15].

Host-related factors further amplify these molecular ef-
fects. The history of gastric diseases, including gastric ulcer
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and atrophic gastritis, places the gastric mucosa in a state
of repeated injury and repair, predisposing it to genetic mu-
tations and abnormal cell proliferation, thus increasing the
likelihood of cancerization. Likewise, a family history of gas-
tric cancer underscores the role of inherited susceptibility,
potentially involving genetic variations of oncogenes and
tumor suppressor genes, which collectively enhance the in-
dividual’s predisposition to malignant transformation.

Clinical implications

The clinical findings of this study provide important im-
plications for early detection and prevention of gastric
mucosal cancerization in HP-positive patients. Multivari-
ate regression analysis confirmed that elevated serum
TNF-a and IL-8 levels, greater severity of HP infection,
presence of the virulence factor CagA, a history of gas-
tric diseases, and a family history of gastric cancer served
as independent risk factors for gastric mucosal canceri-
zation. The AUCs of serum TNF-a and IL-8 levels were
0.798 and 0.698, respectively, indicating their potential
diagnostic and predictive value.

From a clinical perspective, TNF-a and IL-8 may serve
as accessible and noninvasive biomarkers reflecting the
degree of inflammatory activation and malignant trans-
formation risk in HP-related gastric lesions [16,17]. TNF-q,
a key inflammatory mediator, is a crucial player in HP-in-
duced gastric mucosal inflammation, and its persistently
elevated levels can significantly increase the risk of mu-
cosal cancerization. This aligns with previous studies dem-
onstrating the proinflammatory and tumor-promoting ef-
fects of TNF-a in gastric carcinogenesis, further confirming
its pivotal role in the progression from HP-positive gastritis
to gastric cancer [18,19]. IL-8, which regulates inflamma-
tion and angiogenesis, may facilitate tumor growth, me-
tastasis, and immune evasion when overexpressed, there-
by aggravating mucosal malignant transformation [20].

From a preventive perspective, the present findings
suggest that serum TNF-a and IL-8 levels may serve as
accessible biomarkers for identifying HP-positive gastri-
tis patients at higher risk of gastric mucosal malignant
transformation. Early detection of elevated inflamma-
tory cytokines could help stratify patients who would
benefit from closer endoscopic surveillance or timely
eradication therapy of HP infection. Incorporating these
markers into preventive screening strategies may there-
fore contribute to reducing the incidence of gastric can-
cer through early risk identification and intervention.

Limitations and future directions

Several limitations should be acknowledged in this
study. First, the retrospective single-center design may
introduce selection bias and limit the generalizability of
the findings. Second, although multivariate regression
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analysis was conducted to identify independent risk fac-
tors, other potential confounding variables-such as di-
etary habits, medication use, and coexisting metabolic
conditions-were not included due to incomplete clinical
data. Third, the assessment of HP infection severity was
based on ™C-urea breath test values, which, although
widely used, may not fully reflect the bacterial load in
the gastric mucosa. Finally, the relatively limited sample
size warrants validation in larger, multicenter prospective
studies. In future research, longitudinal and multicenter
cohort studies should be conducted to dynamically moni-
tor changes in TNF-a and IL-8 levels during the progres-
sion from HP-positive gastritis to gastric mucosal canceri-
zation. Moreover, integrating cytokine measurements
with other biomarkers may enable the development of
more accurate and individualized predictive models.

CONCLUSIONS

In conclusion, the present study reveals the close correla-
tions of TNF-a and IL-8 levels with the risk of gastric mu-
cosal cancerization in patients with HP-positive gastritis,
offering valuable information for the assessment and pre-
vention of gastric mucosal cancerization in clinical prac-
tice. Nevertheless, further in-depth research should also
be conducted to perfect the understanding of the mecha-
nism of gastric mucosal cancerization and enhance the
levels of early diagnosis and prevention of gastric cancer.

ABBREVIATIONS

AUC — area under the curve

CagA — cytotoxin-associated gene A

HP — Helicobacter pylori

IL-8 — interleukin-8

OR — odds ratio

ROC — receiver operating characteristic
TNF-a — tumor necrosis factor-a
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