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Predictive value of Th22 cells combined with circulating tumor cells for peritoneal metastasis
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[Abstract] Objective: To explore the predictive value of T helper 22 cell (Th22) combined with circulating tumor cells (CTCs) for
peritoneal metastasis of gastric cancer. Methods: A total of 120 patients with gastric cancer admitted to Huai” an Hospital of Huai’ an
City January 2022 to January 2025 were consecutively enrolled. According to the presence of peritoneal metastasis, the patients were
divided into the metastasis group (38 cases) and the non-metastasis group (82 cases). The percentage of Th22 cells and the count of
CTCs were detected and compared between the two groups. Logistic regression analysis was used to screen the risk factors for
peritoneal metastasis of gastric cancer, and the receiver operating characteristic(ROC) curve was used to evaluate the predictive value
of Th22 cells percentage combined with CTCs count for peritoneal metastasis of gastric cancer. Results: Among the gastric cancer
patients, the proportion of poorly differentiated tumors, depth of invasion (T2) , lymphatic vessel invasion, number of lymph node

metastases, levels of carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9(CA199), as well as the percentage of Th22 cells
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and the count of CTCs in the metastasis group were all significantly higher than those in the non-metastasis group (all P < 0.05).
Logistic regression analysis showed that Th22 cells percentage and CTCs count were risk factors for peritoneal metastasis of gastric
cancer. After adjusting for poorly differentiated tumors, depth of invasion (T2) , lymphatic vessel invasion, number of lymph node
melastases, CEA, and CA199, multivariate logistic regression analysis confirmed that Th22 cells percentage and CTCs count remained
independent risk factors for peritoneal metastasis of gastric cancer (all P < 0.05). The correlation analysis showed that there was a
significant positive correlation between Th22 cells percentage, CTCs count, and low differentiation of gastric cancer, depth of invasion
T2, lymphatic vessel invasion, serum CEA, and CA199. Moreover, there was also a significant positive correlation between Th22 cells
percentage and CTCs count (all P < 0.05). ROC curve analysis showed that the area under the curve (AUC) of Th22 cell percentage
and CTCs count for predicting peritoneal metastasis of gastric cancer was 0.800 and 0.831, respectively. The AUC of the combined
detection of the two indicators was 0.943, which was significantly larger than that of each indicator alone (Z=3.014,2.937; all P < 0.05).
Conclusion: Both Th22 cells percentage and CTCs count are independent risk factors for peritoneal metastasis of gastric cancer, and

they are positively correlated with the malignant pathological features of gastric cancer and the levels of serum tumor markers. The

combined application of the two shows good predictive value for peritoneal metastasis of gastric cancer.
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Table 1 Comparison of baseline characteristics of gastric cancer patients in the peritoneal metastasis group and the

[tem Metastasis group(n=38) Non-metastasis group(n=82) iy P

Age(years,x +5) 62.13 +11.39 60.27 + 10.29 0.892 0.374
Male[n(%) ] 25(65.79) 60(73.17) 0.685 0.518
BMI(kg/m*,x + ) 21.36 £3.10 22.37 £2.85 1.756 0.082
Tumor location[ n(%) | 0.131 0.969

Gastric antrum 15(39.47) 32(39.02)

Gastric body 10(26.32) 24(29.27)

Gastric cardia 13(34.21) 26(31.71)
Tumor diameter(cm,x + s) 431 +1.20 392+1.14 1.755 0.082
TNM stage[n(%) ] 2.800 0.139

[-1 22(57.89) 60(73.17)

m-v 16(42.11) 22(26.83)
Histological type[n(%) ] 0.240 0.801

Ulcerative type 32(84.21) 66(80.49)

Non-ulcerative type 6(15.79) 16(19.51)
Degree of differentiation[ (%) 5.194 0.030

Poorly differentiated 16(42.11) 18(21.95)

Moderately to well differentiated 22(57.89) 64(78.05)
Number of lymph node metastases (x + s) 4.45+£1.20 4.01 £ 1.04 2.033 0.044
Depth of invasion[n(%) ] 5.194 0.030

TI 22(57.89) 64(78.05)

T2 16(42.11) 18(21.95)
Lymphatic vessel invasion[n(%) | 20(52.63) 25(30.49) 5.433 0.026
White blood cell count(X10%/L,x = s) 6.20 + 1.42 5.98 +1.53 0.744 0.458
Neutrophil count(x10”/L,x + s) 445+ 1.55 3.99 +1.16 1.815 0.072
Lymphocyte count(X10°/L,x £ s) 1.79 £ 0.47 1.65 + 0.35 1.721 0.088
Platelet count(x10”/L,x * s) 225.45 + 48.68 241.97 + 45.39 1.813 0.072
Monocyte count(X10°/L,x £ 5) 0.36 + 0.05 0.35 +£0.05 0.849 0.398
CEA(ng/ml,x £ s) 748 £1.21 6.91 + 1.36 2218 0.028
CA199(U/mL,x +s) 40.15 £ 4.46 38.07 £ 5.08 2.165 0.032
AFP(ng/mL,% +s) 22.05+2.84 20.98 +2.89 1.879 0.063
Th22 cells(%,x + 5) 3.89+1.47 2.41+0.93 6.695 <0.001
CTC count(per 7.5 mL,x + s) 8.71 £1.52 6.50 = 1.60 7.140 <0.001
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Table 2 Logistic regression analysis of risk factors for peritoneal metastasis of gastric cancer
Variables Crude OR(95%CI) P Adjusted OR(95%CI) P
Poorly differentiated 1.50(1.25-1.80) <0.001 1.41(1.14-1.74) 0.002
Depth of invasion(T2) 2.52(1.13-5.62) 0.020 2.16(1.20-3.89) 0.023
Lymphatic vessel invasion 1.63(1.11-2.39) 0.008 1.44(1.15-1.80) 0.031
Number of lymph node metastases 2.36(1.76-3.16) 0.026 1.16(0.71-1.90) 0.864
CEA 2.11(1.36-3.27) 0.018 1.99(1.21-3.27) 0.022
CA199 1.87(1.18-2.96) 0.023 1.76(1.08-2.87) 0.027
Th22 cells 2.01(1.48-2.73) <0.001 1.95(1.22-3.12) 0.005
CTC count 1.98(1.35-2.90) 0.005 1.74(1.17-2.59) 0.010

Crude OR represents the results of univariate logistic regression analysis. Adjusted OR represents the results of multivariate logistic regression

analysis after adjusting for all eight variables.
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Table 3 Correlation analysis of Th22 cells percentage and
CTC count with other independent risk factors

for peritoneal metastasis of gastric cancer
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Figure 1 ROC curves of Th22 cells percentage and CTC
count for predicting peritoneal metastasis of

gastric cancer
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Table 4 The predictive value of Th22 cells percentage and CTC count for peritoneal metastasis of gastric cancer

Item AUC 95%C1 P Optimal cut-off value Sensitivity (%) Specificity (%)
Th22 cells 0.800  0.700-0.899 <0.001 =2.93% 78.90 76.80
CTC count 0.831 0.755-0.906 <0.001 =6.81 per 7.5 mL 89.50 54.90
Combination of two markers ~ 0.943  0.896-0.991 <0.001 =0.47 86.80 89.00
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