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[Abstract] Objective To investigate the association between the expression levels of galectin-9 and sonic
hedgehog (SHH) and the risk of occurrence and prognosis in patients with colorectal cancer (CRC). Methods A total of
210 patients with CRC treated at Qingdao Traditional Chinese Medicine Hospital between May 2020 and May 2022 were
retrospectively included. The expressions of galectin-9 and SHH in tumor tissues were measured. Logistic regression was
used to analyze the relationship between galectin-9/SHH expression and CRC risk. Receiver operating characteristic
(ROC) curves were plotted to evaluate the predictive value of galectin-9 and SHH for CRC risk and prognosis. Results
The expression levels of galectin-9 and SHH differed significantly between cancer tissues and adjacent normal tissues
(P<0.05). ROC analysis showed that the AUCs for galectin-9 and SHH in evaluating CRC risk were 0.809 (95% CI: 0.751-
0.868) and 0.865 (95% CI: 0.817-0.912), respectively. Galectin-9 expression was lower in patients with T, , stage, N, stage,
M, stage, or poor differentiation (P<0.05), whereas SHH expression was higher in these patients(P<0.05). Galectin-9
expression was negatively correlated with SHH expression and TNM stage (r=—0.184 and —0.362, respectively; P<0.001).
SHH expression was positively correlated with TNM stage (r = 0.407, P< 0.001). Significant differences in galectin-9 and
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SHH expression were observed between patients with poor prognosis and those with good prognosis (P< 0.05). Logistic
regression analysis indicated that T,, stage (OR= 4.609, 95% CI: 1.461-14.535), poor differentiation (OR=3.337, 95% CI:
1.297-8.582), and high SHH expression (OR= 2.067, 95% CI: 1.162-3.678) were risk factors for poor prognosis (P< 0.05),
while high galectin-9 expression (OR = 0.652, 95% CI: 0.437-0.975) was a protective factor (P< 0.05). The AUCs of
galectin-9 and SHH for evaluating CRC prognosis were 0.769 (95% CI: 0.550-0.798) and 0.734 (95% CI: 0.603-0.866),
respectively. Conclusion Galectin-9 and SHH are lowly and highly expressed, respectively, in CRC. Their expression

levels are associated with tumor differentiation, invasion, and metastasis, and hold predictive value for the risk and

prognosis of CRC patients.
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Tablel Comparison of galectin-9 and SHH expressions between

colorectal cancer tissue and adjacent tissue

Tissue n Galectin-9/(pg/mL) SHH
Cancer tissue 210 3129 £6.11 1.90 £ 0.62
Adjacent tissue 210 38.95+6.51 1.12 +0.39
t 12.433 15.432
P <0.001 <0.001
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Table 2 ROC curves of galectin-9 and SHH expressions in assessing colorectal cancer risk

Item AUC SE P 95%CI Sensitivity Specificity Cut-off value Youden index
Galectin-9 0.809 0.030 <0.001 0.751-0.868 0.718 0.806 35.38 pg/mL 0.524
SHH 0.865 0.024 <0.001 0.817-0.912 0.922 0.670 1.26 0.592
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Fig 1 ROC curves of galectin-9 and SHH expressions for evaluating

colorectal cancer risk
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Table 3 Galectin-9 and SHH expresion in colorectal cancer patients with different clinical characteristics

Item Galectin-9/(pg/mL) t P SHH t P

T staging 4.517 <0.001 8.514 <0.001
T,,(n=142) 3242 +523 1.72 £ 0.38
T,.(n=68) 28.93 +£5.26 2.28 £0.56

Differentiation degree 3.743 <0.001 6.680 <0.001
Moderately well differentiated(n = 126) 32.56 + 5.62 1.69 +0.47
Poorly differentiated(n = 84) 29.39 + 6.56 2.22+0.68

N staging 6.221 <0.001 9.882 <0.001
N,,(n=59) 27.42 £6.08 2.43 £0.63
Ny(n=151) 32.80 +5.45 1.69 £0.42

M staging 4.492 <0.001 9.459 <0.001
M,(n=32) 27.01 £6.47 2.63 +£0.59
M,(n=178) 32.06 + 5.74 1.77 £ 0.45

Gender 1.808 0.072 0.345 0.730
Male(n = 128) 31.90 £ 5.94 1.89 £ 0.59
Female(n = 82) 30.34 £ 6.34 1.92 £ 0.65

Age 1.096 0.274 0.937 0.350
= 60 yr.(n = 168) 32.52 +6.07 1.88 +0.65
<60yr.(n=42) 30.37 £ 6.13 1.98 +0.47
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Table4 Comparison of general characteristics in colorectal cancer patients with different prognosis
Item Poor prognosis(n = 52) Good prognosis(n = 158) yit P
Sex/case (%) 0.780 0.377
Male 29(55.77) 99(62.66)
Female 23(44.23) 59(37.34)
Smoking/case (%) 1.222 0.269
Yes 9(17.31) 18(11.39)
No 43(82.69) 140(88.61)
Alcohol drinking/case (%) 2.223 0.136
Yes 13(25.00) 25(15.82)
No 39(75.00) 133(84.18)
TNM staging/case (%) 68.149 <0.001
Stage 1-2 11(21.15) 131(82.91)
Stage 3-4 41(78.85) 27(17.09)
Differentiation degree/case (%) 31.507 <0.001
Low differentiation 38(73.08) 46(29.11)
Middle-high differentiation 14(26.92) 112(70.89)
Treatment method/case (%) 4.660 0.097
Chemoradiotherapy 16(30.77) 26(16.88)
Surgery 7(13.46) 27(17.53)
Surgery + chemoradiotherapy 29(55.77) 101(65.58)
Diabetes mellitus/case (%) 6(11.54) 9(5.70) 1.229 0.268
Hypertension/case (%) 9(17.31) 17(10.76) 1.546 0.214
Hyperlipidemia/case (%) 8(15.38) 19(12.03) 0.394 0.530
Agelyr., Xt 66.15 £ 6.51 64.44 £ 6.42 1.660 0.098
Body mass index/(kg/mz), Xts 23.15+2.48 22.76 £2.39 1.011 0.313
Galectin-9/(pg/mL), X+ s 28.27 £ 6.69 32.28 £5.61 4.256 <0.001
SHH(X+s) 2.35+0.81 1.75 £ 0.45 6.700 <0.001
®5 HIMEEFEMlogisticEl )35 #
Table 5 Logistic regression analysis of factors affecting patient prognosis
Item B SE Wald OR P 95%CI
TNM staging( stage 1-2) 1.528 0.586 6.799 4.609 0.009 1.461-14.535
Differentiation degree (middle-high differentiation) 1.205 0.482 6.250 3.337 0.013 1.297-8.582
Galectin-9 — 0.427 0.205 4.339 0.652 0.038 0.437-0.975
SHH 0.726 0.294 6.098 2.067 0.014 1.162-3.678

The reference group is in parentheses.f: partial regression coefficient; SE: standard error; OR: odds ratio; CI: confidence interval.
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Table 6 ROC curves for galectin-9 and SHH expressions in ing colorectal cancer prognosis
Item AUC SE P 95%CI Sensitivity Specificity Cut-off value Youden index
Galectin-9 0.674 0.063 0.008 0.550-0.798 0.769 0.519 32.08 pg/mL 0.289
SHH 0.734 0.067 <0.001 0.603-0.866 0.462 0.987 2.57 0.449
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