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[ Abstract] Objective To investigate the expression levels of mucin 5B (MUC5B) and matrix metalloproteinase-9
(MMP-9) in patients with cholangiocarcinoma, analyze their relationship with the clinical characteristics and prognosis of the
patients, and explore their clinical application value. Methods The clinical data of 160 patients with cholangiocarcinoma who
were diagnosed and treated in our hospital and completed follow-up from March 2022 to October 2023 were retrospectively
collected. The expression levels of MUC5B and MMP-9 were compared between cancer tissues and adjacent tissues, and were
also compared among patients with different clinical characteristics. The COX regression model was used to analyze the
factors influencing the prognosis of cholangiocarcinoma patients. The ROC curve was established to analyze the predictive va-
lue of MUCS5B and MMP-9 expression for the prognosis of cholangiocarcinoma patients. Results The expression levels of
MUCSB and MMP-9 in cancer tissues were significantly higher than those in adjacent tissues (¢/P=26.193/<0.001, 24.772/<
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0.001). The expression levels of MUC5B and MMP-9 in cancer tissues were significantly higher in patients with a family his-
tory, low differentiation, submucosal infiltration, tumor diameter >3 c¢m, pathological stage Il - IV, and lymph node metastasis
than in those without a family history, with moderate to high differentiation, mucosal infiltration, tumor diameter <3 cm, path-
ological stage I - I, and without lymph node metastasis (MUC5B: #/P=3.946/<0.001, 2.924/0.004, 3.203/0.002, 5.155/<
0.001, 2.816/0.005, 4.576/<0.001; MMP-9: /P=3.348/<0.001, 2.865/<0.001, 4.642/<0.001, 6.069/<0.001, 3.062/0.003, 4.365/<
0.001). Spearman correlation analysis showed that MUC5B and MMP-9 were significantly positively correlated with family
history, infiltration depth, tumor diameter, pathological stage, and lymph node metastasis (MUCS5B: r,/P=0.282/<0.001, 0.241/
0.002, 0.374/<0.001, 0.216/0.006, 0.340/<0.001; MMP-9: r,/P=0.241/0.002, 0.329/<0.001, 0.434/<0.001, 0.218/0.006, 0.324/<
0.001), and significantly negatively correlated with differentiation degree (P<0.01). Follow-up results showed that 101 out of
160 cholangiocarcinoma patients had endpoint events, with an incidence rate of 63.13% . Based on the occurrence of endpoint
events, patients were divided into a favorable prognosis group (n=59) and an unfavorable prognosis group (n=101). Multiva-
riate COX regression analysis showed that tumor diameter >3 c¢m, pathological stage Ill - IV, elevated MUCS5B, and elevated
MMP-9 were independent risk factors for poor prognosis in cholangiocarcinoma patients (all P<0.05). Using the Cut-off
value as the standard, the AUCs of MUCS5B, MMP-9, and their combination were 0.879, 0.886, and 0.922, respectively. At
the Cut-off value, the sensitivities of MUC5B, MMP-9, and their combination were 0.772, 0.752, and 0.881, respectively;
the specificities were 0.831, 0.898, and 0.797, respectively. Conclusion Both MUCS5B and MMP-9 are highly expressed
in patients with cholangiocarcinoma, and are associated with family history, differentiation degree, infiltration depth, tumor
diameter, pathological stage, and lymph node metastasis. Tumor diameter >3 cm, pathological stage Il - IV, elevated
MUCSB, and elevated MMP-9 are independent risk factors for poor prognosis. MUC5B and MMP-9 demonstrate good pre-
dictive value for the prognosis of cholangiocarcinoma patients, and their combined use can improve the sensitivity of auxilia-
ry diagnosis.

[ Key words] Cholangiocarcinoma; Mucin 5B; Matrix metalloproteinase-9; Pathological features; Prognosis prediction
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Tab.1 Comparison of MUC5B and MMP-9 expression levels in

cancerous tissues and adjacent non-cancerous tissues

@ AN 15155 MUCSB MMP-9
e 160 45.67+4.93 49.53%5.26
FEAN 160 69.85+10.58 73.82£11.23
¢ fH 26.193 24.772
P{E <0.001 <0.001
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Fig.1  Comparison of MUC5B and MMP-9 expression levels

adjacent  non-

between  cancerous tissues and

cancerous tissues
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Tab.2 Comparison of MUC5B and MMP-9 expression levels in tissues of patients with cholangiocarcinoma with different clinical characteris-

tics

o H n MUC5B tH P1H MMP-9 A P

4531 5 66 70.79£10.12 0.942 0.348 73.73+11.00 0.084 0.934
‘Y 94 69.19+10.91 73.88+11.44

il <50 % 51 69.55+11.29 0.245 0.806 73.61£11.19 0.160 0.873
=50 ¥ 109 69.99+10.29 73.92+11.29

JER=RP 93 ¥ 117 67.93+10.22 3.946 <0.001 72.07+10.65 3.348 <0.001
el 43 75.06+9.87 78.57+11.50

oAb LRr= 109 68.21+9.62 2.924 0.004 72.12+9.90 2.865 <0.001
ik 51 73.34x11.74 77.45+13.02

R FRZ 98 67.78+10.00 3.203 0.002 70.73+10.34 4.642 <0.001
FIET R 62 73.12+10.73 78.69+10.92

JihiEE E A% <3 cm 105 66.95+10.38 5.155 <0.001 70.30+10.04 6.069 <0.001
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LRt I~ 101 68.09+10.68 2.816 0.005 71.79+10.17 3.062 0.003
I~ Vi 59 72.87+9.79 77.28+12.16

WS ¥ 55 64.86+10.09 4.576 <0.001 68.75+9.76 4.365 <0.001
B 105 72.46+9.92 76.47+11.07
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Tab.3  Correlation analysis of MUC5B and MMP-9 expression
levels in cancerous tissues of patients with cholangiocarci-
noma and their association with different clinical charac-
teristics

MUC5B MMP-9
-
o N P L P
JIELE 9 R 0.282 <0.001 0.241 0.002
AR -0.227 0.004 -0.200 0.011
BT 0.241 0.002 0.329 <0.001
JiJed ELAR 0.374 <0.001 0.434 <0.001
P B34 0.216 0.006 0.218 0.006
e 0.340 <0.001 0.324 <0.001
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Tab.4 Univariate analysis of prognosis in patients with cholangio-

carcinama
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MMP-9( x5, wg/L) 64.68+7.36  79.1629.53  10.045 <0.001
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Tab.5 COX regression analysis of prognostic factors in cholangio-

carcinoma
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MMP-9 & 0.036 0.014 6.617 0.010 1.037 1.009~1.066

2.6 MUCS5B MMP-9 XJ 0486 (2 Tls AN =0 f i
M #37 ROC £ HF MUCSB MMP-9 & — % BX
AT IRAE I AR TS AN B 0 A i, MUCSB .\ MMP-9
K = FBAR AUC 40514 0.879 ,0.886,0.922 , ¥4 %1 IH
9 R TS A R AN B, —F BCE A AUC
BTN 25 S G4 2 L (Z/P = 1.250/0.211,
1.125/0.261) , Lk 6 & 2,

&6 MUCSB MMP-9 Jz —F I B A4 i & HUS ) ROC

ks
Tab.6 ROC curve analysis of MUC5B, MMP-9, and their com-
bined use in predicting the prognosis of patients

with cholangiocarcinoma
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Fig.2 ROC curve for predicting the prognosis of patients with

cholangiocarcinoma using MUC5B, MMP-9 and their com-
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