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respectively. The area under the ROC curve (95% CI) was 0.791 (0.749 —0.834) and 0.625 (0.577 -
0.674) , respectively. Among the predictive variables output by the BPNN model, the top five factors that had the
greatest impact on the grouping were highest body temperature, duration of fever, glutamyl transpeptidase, aspar-
tate aminotransferase, and globulin. There were 3 of the top 10 overlaps in the importance of the predictive varia-
bles output by the two models, which were the highest body temperature, duration of fever and limb shaking. Con-
clusion The BPNN model and Logistic regression model perform well in screening and verifying the risk factors of
severe hand-foot-mouth disease, but the comprehensive prediction performance of BP neural network model is bet-
ter. The top five influencing factors of severe HFMD screened by the BPNN model are the highest body tempera-
ture, duration of fever, glutamyl transpeptidase, aspartate aminotransferase and globulin.
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Fig. 1 HE staining images of HER2 in gastric cancer HE X200
A: HER2 ( -); B: HER2 ( +); C: HER2 (2+); D: HER2 (3 +).

1.3 GEifs£4b32  RJT SPSS 26.0 Sl Bl 4T
BT BB n (%) F07, VR »
o5 F7 AL LLBER IR X Kol s K-S Koot 4 44
HEETTIE AR e, R Spearman FE M7 45 4%
SRR S R TNM 4000 AR S HE @ it ROC 2
JrHTiiLyE CST4 (HP [ & HER2 PRI N = H A K
TS SRR L 565 S TNML AP0 22 W5 1161, 3



M ERKFF® Acta Universitatis Medicinalis Anhui 2024 Dec;59(12)

- 2231 -

2 ROC k. P <0.05 A Geit2ai 2o
2 H#R

2.1 A[E I R B R AE B 78 B E R BT CST4,HP
ik BVER LA 150 (i E 9 R, I Bk
116 f5il(77.33% ) , 1k 34 4(22. 67% ) , CST4 HP
17 HP 11 B B4 3R 53 531 Oy 58.00% (87/150)
42.67% (64/150) 1 17.33% (26/150) , CST4 [tk
FIRAE M BRI TR BE (T3 T4) Bk R AL R = T
CST4 [iPE KB H (P <0.05) , [A I CST4 Bk
FAEMR A R R A2 R A TNM (I - IV
1) ¥yim T CST4 BATER A (P <0.05) M i A AR |
eI e e AN R RN L i g Sl R
FIGIATEIL(P >0.05) s HP T B FHVER A B H
PoE e AL AE BT IS R B =>4 Sem iR
BRI )y T3 T4t il T HP T ERPEG#E (P <

0.05) , [alAs HP T 78 BH M g8 3 Bk ik A 42 20 bk B
ZERFEFN TNM (I - IV 39)) bl 35 7 HPL [P &
H (P <0.05) 17 [ AR 0l B e AL e i 3
ZER G EE X (P >0.05) ;HP I B R K S
BRI XS HE A b 45 45 W PR G 38 S B0 B i 27 | X
(P>0.05), W#E1,

2.2 FEIGEKFEFIES EEE ARG HER2 Rix
fF5 150 fl B & , HER2( -/ + ) (HER2(2
+) A1 HER2 (3 + ) #2545 76. 67% (115/150) |
12.00% (18/150) 1 11.33% (17/150), 3 41 Al
HER2( -/ +) ,HER2(3 + ) il HER2(2 +/3 + ) %%
I AR B S H0 M 0 LA S, B R IR TR IR e
M ERREE MR EL LS FE RS TNM 430 22 5 oA Ge i 2
Y (P<0.05), #EAT WG LS, HER2 (3 + ) J¢
HER2(2 +/3 + ) B IE G T3 T4 LB o 43
PR Sy o R R BB ) BB 9K B A A% L o) A

*1 AEIRKFEFMESEEERR CST4 HP HiiE S EER[n(%) ]
Tab.1 Preoperative CST4 and HP antibody typing in patients with gastric cancer with different clinicopathological characteristics[ n( % ) ]

Clinicopathologic CST4 CST4 X P HPI HPI X P HPI HPI X P
characteristics (+) (-) value  value (+) (-) value  value (+) (-) value  value
Age (year) 1.977 0.160 3.472  0.062 0.186 0.666
<60 14(16.09) 16(25.40) 11(17.19) 19(22.09) 6(23.08) 24(19.35)
=60 73(83.91) 47(74.60) 53(82.81) 67(77.91) 20(76.92) 100(80.65)
Gender 0.256 0.613 0.353 0.552 0.212 0.645
Male 66(75.86 50(79.37) 51(79.69) 65(75.58) 21(80.77) 95(76.61)
Female 21(24.14)  13(20.63 13(20.31) 21(24.42) 5(19.23) 29(23.39)
Tumor site 0.902 0.637 6.114 0.047 5.703 0.058

27(31.03) 20(31.75)
27(31.03) 15(23.81)
33(37.94) 28(44.44)

Cardia, fundus of stomach
Stomach body gastric Angle

Gastric antrum, pylorus

Diameter of tumor (cm) 2.620 0.105
<4.5 48(55.17) 43(68.25)
=4.5 39(44.83) 20(31.75)

Depth of invasion (T) 22.408 <0.001
TI -T2 15(17.24) 34(53.97)
T3 -T4 72(82.76) 29(46.03)

Differentiated degree 0.924 0.336

High and medium 24(27.59) 22(34.92)

Poorly 63(72.41) 41(65.08)

Vascular invasion 5.010 0.025
Yes 52 (59.77) 26(41.27)
No 35(40.23) 37(58.73)

Nerve invasion 10.225 0.001
Yes 60(68.97) 27(42.86)
No 27(31.03) 36(57.14)

Lymphatic metastasis 24.090 <0.001
Yes 73(83.91) 29(46.03)
No 14(16.09) 34(53.97)

TNM stages 17.867 <0.001

Phase | and Il
Phase Il and IV

18(20.69) 34(53.97)
69(79.31) 29(46.03)

27(42.19) 20(23.26)
15(23.43) 27(31.39)
22(34.38) 39(45.35)

32(50.00) 59(68.60)
32(50.00) 27(31.40)

10(15.63) 39(45.35)
54(84.37) 47(54.65)

20(31.25) 26(30.23)
44(68.75) 60(69.77)

38(59.38) 40(46.51)
26(40.62) 46(53.49)

42(65.63) 45(52.33)
22(34.37) 41(47.67)

55(85.94) 47(54.65)
9(14.06) 39(45.35)

13(20.31) 39(45.35)
51(79.69) 47(54.65)

5(19.23)  42(33.87)
5(19.23)  37(29.84)
16(61.54) 45(36.29)

5.323 0.021 3.483 0.062
20(76.92) 71(57.26)
6(23.08) 53(42.74)

14.739 <0.001 0.480 0.488
10(38.46) 39(31.45)
16(61.54) 85(68.55)

0.018 0.894 0.852 0.356
6(23.08) 40(32.26)
20(76.92) 84(67.74)

2.4320.019 1.184 0.277
11(42.31) 67(54.03)
15(57.69) 57(45.97)

3.006 0.078 1.812 0.178
12(46.15) 75(60.48)
14(53.85) 49(39.52)

16.506 <0.001 0.099 0.753
17(65.38) 85(68.55)
9(34.62) 39(31.45)

10.155 0.001 0.811 0.368
11(42.30) 41(33.06)
15(57.70) 83(66.94)
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Fig. 2 Comparison of CST4 levels under different HER2 expressions
*P<0.05," *P<0.01 »s HER2( -/ +) ;P <0.01 vs HER2(2 + ).
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Tab.2 Postoperative HER2 expression in patients with gastric cancer with different clinicopathological features[ n( % ) |

Clinicopathologic characteristics HER2( -/ +) HER2(3 +) HER2(2 +/3 +) X2 value P value

Age(year) 1.716 0.424
<60 25(21.74) 5(29.41) 5(14.29)
=60 90(78.26) 12(70.59) 30(85.71)

Gender 1.324 0.516
Gender 90(78.26) 15(88.24) 26(74.29)
Female 25(21.74) 2(11.76) 9(25.71)

Tumor site 0.899 0.925
Cardia, fundus of stomach 34(29.57) 6(35.30) 13(37.14)
Stomach body gastric Angle 33(28.70) 4(23.53) 9(25.71)
Gastric antrum, pylorus 48(41.73) 7(41.17) 13(37.15)

Diameter of tumor( cm) 0.197 0.906
<4.5 69(60.00) 11(64.71) 22(62.86)
=4.5 46(40.00) 6(35.29) 13(37.14)

Depth of invasion 8.331 0.016
Tl -T2 43(37.40) 2(11.76) * 6(17.14) "
T3 - T4 72(62.60) 15(88.24) 29(82.86)

Differentiated degree 8.110 0.017
High and medium 30(26.09) 9(52.94) * 16(45.71) *
Poorly 85(73.91) 8(47.06) 19(54.29)

Vascular invasion 0.381 0. 827
YES 59(51,30) 1058.82) 19(54.29)
No 56(48.70) 7(41.18) 16(45.71)

Neuro aggression 3.406 0.182
Yes 70(60.87) 7(41.17) 17(48.57)
No 45(39.13) 10(58.83) 18(51.43)

Lymphatic metastasis 9. 885 0.007
Yes 73(63.48) 16(94.12) * 29(82.86) "
No 42(36.52) 1(5.88) 6(17.14)

TNM stages 8.149 0.017
Phase I and II 45(39.13) 2(11.76) * 7(20.00) *
Phase Il and IV 70(60.87) 15(88.24) 28(80.00)

*P<0.05vs HER2 ( -/ +).
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Tab.3 Serum marker HP antibody
typing with different HER2 expression[ n( % ) ]

Biomarker HP type 1 HP type Il

HER2 ( -/ +) 39 (60.94) 23 (88.46)
HER-2 (2 +) 14 (21.88) 1(3.85)
HER-2 (3 +) 11 (17.18) 2 (7.69)
X value 5.643 2.422b
P value 0.066 0.298

b Likelihood ratio.

2.4 CST4 HP 478K HER2 58 EHEE TNM 43
HARYMESCHE 150 {3 5 9 Ak b, ik TNM 4348,
FEXT AT AR, T 199 36 i (24. 00% ) , WA{E Ny
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TNM 4331 Spearman 18 X 1% 53 47
Tab.4 Relationship between CST4, HP antibody typing and

pathological parameters of HER2 in patients with gastric cancer

Biomarker r P value
CST4 0.479 0.000
HP type | 0.365 0.000
HP type Il -0.139 0.091
HER2 0.442 0.000
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Fig.3 Serum CST4, HP I and HER2 single and combined
detection predicted the ROC curve of lymph node

metastasis in patients with gastric cancer
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Tab.5 Comparison of diagnostic efficacy of single and combined detection of serum CST4, HPI

and HER?2 in predicting lymph node metastasis in patients with gastric cancer

Group AUC Standard deviation P value 95% CI
CST4 0.780 <0.001 0.705 -0.856
HP [ type 0.676 0. 001 0.587 —-0.765
HER2 0.611"" 0.029 0.518 —0.703
Joint detection 0.872 " * <0.001 0.816 -0.927
*P<0.05, **P<0.01 vs CST4 group; *P <0.05 vs HPI type group; *P <0. 05 vs HER2 group.
F&6 IniE CST4.HP I 2% HER2 BIIREK SR TN B EEE TNM fRIE S IS BT HeE b &
Tab.6 Comparison of diagnostic efficacy of single and combined detection of serum CST4,
HPI and HER2 in predicting TNM pathological stage in patients with gastric cancer
Group AUC Standard deviation P value 95% CI
CST4 0.762 <0.001 0.683 -0.840
HP I type 0.635" " 0.007 0.543 -0.727
HER2 0.613" 0.024 0.521 -0.704
Joint detection 0.801% <0.001 0.727 -0. 874

*P<0.05,"*P<0.01 vs CST4 group; *P <0.01 vs HP | type group; *P <0.01 vs HER2 group.
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Fig.4 ROC curve of serum CST4, HP I and HER?2 single and
combined detection for predicting TNM pathological

stage in patients with gastric cancer
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CST4, HP antibody typing and expression of HER2

in gastric cancer and their clinical significance
Jin Shui', Lu Liang', Wang Rui’, Zhang Dandan'
(' Dept of Gastroenterology, > Dept of Pathology,
Chaohu Affiliated Hospital of Anhui Medical University, Chaohu 238000 )

Abstract Objective To investigate the expression of human cysteine protease inhibitor S ( CST4) , Helicobacter
pylori ( HP) antibody typing and human epidermal growth factor receptor 2 (HER2) in patients with gastric cancer
and its predictive value for lymph node metastasis and TNM staging of gastric cancer. Methods A total of 150 gas-
tric cancer patients admitted to Chaohu Hospital Affiliated to Anhui Medical University for surgery from December
2021 to December 2023 were selected as the study objects. Serum CST4 and HP antibody typing were performed
before surgery, and HER2 expression levels in gastric cancer tissues were detected by immunohistochemistry after
surgery. The clinicopathological data of gastric cancer patients with different serum CST4, HP antibody types and
HER2 expression were compared and the correlation was analyzed. ROC curve was used to compare the predictive
value of single and combined detection of serum CST4, HP antibody typing and HER2 expression in lymph node
metastasis and TNM staging of gastric cancer. Results Patients with CST4, HPI and HER2-positive expression
had deeper tumor invasion and were more likely to develop distant lymph node metastasis, and TNM stages were
more likely to occur in Il and IV stages (P <0.05). Meanwhile, patients with CST4 positive expression were more
likely to have vascular and nerve invasion (P <0.05). In patients with HPI positive expression, tumors were more
likely to occur in the cardia and the bottom of the stomach, and the tumor diameter was larger and vascular invasion
was more likely (P <0.05), while HER2 was negatively correlated with the degree of tumor differentiation, and
the tumors were more likely to occur in high and secondary differentiation (P <0.05). ROC curve analysis showed
that the AUC of single and combined detection of serum CST4, HPI and HER2 expression to predict lymph node
metastasis of gastric cancer were 0. 780, 0. 676, 0. 611 and 0. 872, respectively (P <0.05). The AUC for TNM
stage diagnosis of gastric cancer were 0. 762, 0. 635, 0. 613 and 0. 801 (P <0.05), respectively. The diagnostic
efficiency of combined detection was higher than that of single detection. Comnclusion The expression of CST4,
HPI and HER2 in serum is closely related to the depth of tumor invasion, lymph node metastasis and TNM stage.
The expression of CST4, HPI and HER2 in serum can be used as an important predictor of lymph node metastasis
and TNM stage in gastric cancer patients, providing a new idea for clinical diagnosis.

Key words human cysteine protease inhibitor S; helicobacter pylori antibody typing; human epidermal growth
factor receptor 2; gastric cancer; pathological stage; gastric cancer lymph node metastasis
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