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Establishment of a nomogram prediction model for predicting the risk of Hp infection
ingastric stump after gastric cancer surgery by combining Treg/Th17 cytokines
AN Yuan-yuan, LIU Si-fang
(Respiratory Endoscopy Diagnosis and Treatment Center, the First Central Hospital of Baoding City »
Hebei Province, Baoding 071000, China)

[Abstract] Objective To analyze the influencing factors of Helicobacter pylori ( Hp)
infection in gastric stump after gastric cancer surgery by combining regulatory T cells (Treg) and
T helper cells (Th17), and to construct a nomogram prediction model of Hp infection in gastric
stump after gastric cancer surgery. Methods The clinical data of 80 patients with gastric cancer
treated in the First Central Hospital of Baoding City were included. All patients underwent
gastrectomy, and were divided into infection group (n =18) and non-infection group (n =62)

according to presence of Hp infection after gastric cancer surgery. The clinical data of patients
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were collected and analyzed retrospectively. Logistic regression analysis was used to determine the
influencing factors related to Treg and Th17 cytokines in patients with Hp infection after gastric
cancer surgery. The nomogram prediction model of Hp infection after gastric cancer surgery was
constructed by Treg/Thl7 cytokines. The effectiveness of the nomogram prediction model was
evaluated from three dimensions: C index, receiveroperating characteristic (ROC) curve and
calibration curve. Results Comparing the clinical data of two groups, there was no significant
difference in patient age, body mass index (BMI), gender, clinical stage, and location of onset
(P>0.05). The level of IL-17 in the infection group was [ (4.76 +0.88) ng/L], which was
higher than that in the non-infection group [(3.78£0.94) ng/L7], and the level of IL-21 was
[(3.71£0.76) pg/L], which was higher than that in the non-infection group [ (3.2440.81) pg/L]. The
level of Th17 was [(3.07+0.53)% ], which was higher than that in the non-infection group
[(2.71£0.64) % ], and the level of 1L-10 in the infection group was [ (8.15+3.39) ng/L], which
was lower than that in the non-infection group [(10.47 +3.67) ng/L]. The level of Treg was
[(2.59+0.61)% ], which was lower than that of the non-infection group [ (3.09+0.52) % ], and
the difference was statistically significant (P<C0. 05). The results of logistic regression analysis
showed that 11.-17, 1L-21, and Thl7 were the influencing factors of Hp infection after gastric
cancer surgery (OR>1, P<T0.05), while IL.-10 and Treg were the protective factors of Hp
infection after gastric cancer surgery (OR<C1, P<C0.05). ROC curves were drawn using the
determined influencing factors, and the curve results showed that the area under the ROC curve
(AUC) values of 1L-17, 1L.-21, Th17, IL-10, and Treg were all greater than 0.60, indicating that
the above indicators provided value for predicting Hp infection after gastric cancer surgery. Using
the above influencing factors to establish a nomogram risk model, the verification results showed
that the C-index value of the calibration curve was 0.904, indicating that the nomogram model
had good predictive effectiveness. Conclusion The probability of Hp infection in gastric stump
after gastric cancer surgery can be directly predicted by constructing a nomogram prediction
model based on Treg/Thl17 cytokines for Hp infection in the gastric stump after gastric cancer
surgery.
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Table 1 Analysis of independent influencing factors of Hp infection in gastric stump associated with

Treg/Th17 cytokines after gastric cancer surgery

4151 o 5 CBIEL, %60 A I Y6 A 4R 5 I A 50 30 (0 8, Y6 ﬁv‘%ﬁﬁ(ﬁd?ﬁt‘,%)
B 1otk >60 % <60 % (r*£5) Ibiy Talyy K434k s 4k
YL 18 11(61.11)  7(38.89) 10(55.56)  8(44.44) 22.46+2.38  5(27.78) 13(72.22) 3(16.67)  15(83.33)
TR 4 62 33(53.23)  29(46.77)  35(56.45) 27(43.55) 22.86+2.73 17(27.42) 45(72.58)  10(16.13) 52(83.88)
2/t i 0.350 0.005 0.0923 0.072 0.095
P 1A 0.553 0.945 0.357 0.787 0.757
4151 1% IR B CBIEL, %) B UIBR (B, Y0 WEZEH IR %) adERTT R BIE %
EES EEd BIRTET  EEHERE BHRE = & = w
YL 18 4(22.22)  10(55.56)  12(66.67)  12(66.67)  6(33.33) 15(83.33)  3(16.67) 7(38.89)  11(61.11)
H YL 62 13(20.97)  35(56.45) 14(22.58)  42(67.74) 20(32.26)  52(83.87) 10(16.13)  25(40.32) 37(59.68)
X2/ {8 6.996 0.007 0.095 0.012
P 1 0.030 0.931 0.757 0.913
21 5 1% 1L-17(x £5.ng/L) 1L-21(x £5,pg/L) 1L-10(x £s5.ng/L) Th17(z £s,%) Treg(z £5.,%)
&Y 4L 18 4.76+0.88 3.7140.76 8.1543.39 3.07+0.53 2.5940.61
AR 62 3.7840.94 3.2440.81 10.4743.67 2.71+0.64 3.09+0.52
X2/t l 3.947 2.196 2.399 2.176 3.452
P {H <20.001 0.031 0.018 0.033 <0.001
22 5 Treg/Th17 #ifH FAHCH B ARG B Hp YL ok 37 52 i R 19 Logisties BIH 8T 4
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Table 2 Logistic regression analysis of independent influencing factors of Hp infection in gastric stump associated with

Treg/Th17 cytokines after gastric cancer surgery

i H [HVEE 4 i ifie iR Wald %2 P OR i 95%CI
11.-17 3.980 1.085 14.554 <20.001 53.525 6.926~413.636
1L-21 1.881 1.055 8.274 <20.001 6.561 1.821~23.637
1L-10 —0.644 0.581 14.248 <0.001 0.525 0.376~0.734
Th17 2.891 1.060 9.028 <<0.001 18.010 2.732~118.713
Treg —5.501 0.632 15.536 <20.001 0.004 0.001~0.063
R3 5 Treg/Th17 HIEE FHXWEBABKS Hp BRI 2 mEE/ ROC ik
Table 3 ROC curve of independent influencing factors of Hp infection in gastric stump associated with
Treg/Th17 cytokines after gastric cancer surgery
EES AUC 95%CI P fH o U ZIBARE
11.-17 0.898 0.827~0.969 <20.001 0.742 0.889 0.631
11.-21 0.697 0.558~0.836 <0.001 0.532 0.611 0.143
1L-10 0.825 0.716~0.935 <20.001 0.611 0.823 0.434
Th17 0.741 0.627~0.856 0.002 0.597 0.833 0.430
Treg 0.859 0.762~0.957 <20.001 0.611 0.887 0.498
1.0 Figure 2 ROC curve of 1L-10 and Treg affecting Hp infection
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