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Predictive value of serum Ang-2 and CCL22 levels in early gastric
cancer patients for recurrence after endoscopic submucosal
dissection
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Abstract: Objective To investigate the predictive value of serum angiopoietin-2 (Ang-2) and CC chemokine
ligand 22 (CCL22) levels in patients with early gastric cancer for recurrence after endoscopic submucosal dissection
(ESD). Methods The subjects were 236 patients with early gastric cancer who underwent treatment from February

2019 to February 2023. They were followed up for one year. According to the recurrence, they were divided into
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recurrent group (49 cases) and non recurrent group (187 cases). Enzyme linked immunosorbent assay (ELISA) was
applied to detect the expression levels of serum Ang-2 and CCL22. Pearson method was applied to analyze the
correlation between serum Ang-2 and CCL22 in early gastric cancer patients who experienced recurrence after
receiving ESD. A multivariate Logistic regression model was used to analyze the independent risk factors
influencing the recurrence after ESD in early gastric cancer. The receiver operating characteristic curve (ROC curve)
was drawn to analyze the predictive value of Ang-2 and CCL22. Results Compared with the non recurrent group,
the expression levels of Ang-2 and CCL22 in the recurrent group increased, the differences were statistically
significant (P <0.05). The recurrent group showed significantly higher rates of submucosal infiltration, low
differentiation, and not complete ESD resection compared to the non recurrent group (P < 0.05). Pearson correlation
analysis showed that Ang-2 was positively correlated with CCL22 (r = 0.74, P < 0.05) in recurrent group. According
to multivariate Logistic regression analysis, elevated Ang-2 levels, elevated CCL22 levels, low differentiation, and
submucosal infiltration were independent risk factors for recurrence in early gastric cancer patients after ESD
(P <0.05). ROC curve analysis results showed that the area under the curve (AUC) when using Ang-2 as the
predictor alone was 0.868, the AUC when using CCL22 alone was 0.783, the AUC of Ang-2 combined CCL22 as
predictive indicators was 0.925, which was higher than using any single indicator alone (Z=2.18, Z=2.84;
P <0.05). Conclusion The serum levels of Ang-2 and CCL22 increase in early gastric cancer patients who
experience recurrence after ESD, and their expression levels are related to the recurrence of early gastric cancer

patients after ESD. The combined detection of Ang-2 and CCL22 has high predictive value for the recurrence of

early gastric cancer patients after ESD.
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(pg/mL, x=s)
Table 1

expression levels between the two groups

Comparison of serum Ang-2 and CCL22

(pg/mL, x=s)

2051 Ang-2 CCL22
B RH(n=49) 91.62+9.14 1 641.47+196.47
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Fig.1 Correlation analysis of serum Ang-2 and CCL22

expression level in recurrence group
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Table 2 Comparison of clinical characteristics between the two groups n (%)

- el I R R
ibl

5 '8 >55 % <55% M BETRMAGE #RNE BIETZ
H R (n =49) 30(61.22)  19(38.78)  29(59.18)  20(40.82)  31(63.26)  18(36.74)  14(28.57)  35(71.43)

RERMA(n=187) 111(59.36) 76(40.64) 104(55.61) 83(44.39) 100(53.48) 87(46.52) 181(96.79) 6(3.21)

X1a 0.06 0.20 1.51 125.88
PME 0.813 0.654 0.220 0.000
J PR AR TNM 733 VilaEdi s ESD SERE IR ESD YIZeRAS
ik
<20cm  >20cm 1 11 4] e ek I 7 P Btk
ZRMA(n=49) 22(44.90)  27(55.10) 25(51.02) 24(48.98) 36(73.47) 13(26.53) 29(59.18) 20(40.82) 20(40.82) 29(59.18)

KERM(n=187) 109(58.29) 78(41.71) 97(51.87) 90(48.13) 7(3.74) 180(96.26) 138(73.80) 49(26.20) 50(26.74) 137(73.26)
X a 2.82 0.01 126.68 4.01 3.69

PIE 0.093 0.915 0.000 0.045 0.055

x3 TEME
Table 3 Variable assignment

EES T fE 72X

[R5
U BREF ESD R 2B E K f=002=1

H A
Ang-2 LR
CCL22 JEHIS
B FNZE =0, 8 TR =1
SRR sk = 0,185k = 1
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Table 4 Multivariate Logistic regression analysis of recurrence after ESD in early gastric cancer patients

SES B SE Wald {8 OR 95%CI PAH
Ang-2 T+ 1.298 0.315 16.980 3.662 1.975 ~ 6.790 0.000
CCL22 Tt 0.750 0.288 6.782 2.117 1.204 ~3.723 0.009
R R R 1.350 0.405 11.118 3.859 1.745 ~ 8.535 0.001
st 1.088 0.378 8.288 2.969 1.415~6.228 0.004
ESD AR TEHVIBR 0.872 0.456 3.658 2.392 0.979 ~ 5.847 0.056
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Table 5 Prediction value of serum Ang-2 and CCL22 levels for recurrence after ESD in early gastric cancer patients

2 AUC 95%CI U /% RS % AW/ (pg/mL)
Ang-2 0.868 0.814 ~0.923 79.64 79.95 89.38
CCL22 0.783 0.695 ~ 0.872 69.77 80.44 1599.24
Ang-2 5 CC1.22 BEA K 0.925 0.881 ~ 0.969 91.27 75.18
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o8 ;f ~f S0 Tie MO EANIE, SR LR I 2 W A )
A — TR 1o 11 IS R 1 S A 1 =5 o W N e
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o) JEA AR . R TSE R, ENE
0 szgwfﬁ 08 10 RATE AR R R, ARSI R N S S £ R RE
M2 Mmi#Ang-2%ICOL2 A FRMSMEMEEESDE 1> COL22 MRS 5 iRl B UG DIAR G
£ %K ROC curve AREFEPR I, CCL227E B i A b 1 5% s /K7 B i

Fig.2 ROC curve of serum Ang-2 and CCL22 levels
predicting recurrence after ESD in early gastric cancer

patients
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