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Risk factors analysis and prediction model construction of early rebleeding in
patients with cirrhosis and moderate-to-severe esophageal varices after ligation
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[Abstract] Objective To investigate the incidence and risk factors of early rebleeding after endoscopic ligation
(EVL) in cirrhotic patients with moderate-to-severe esophagogastric varices (EGV), and establish a prediction model to
evaluate the efficacy of early rebleeding after EVL. Methods Clinical data of patients who underwent EVL in the Diges-
tive Endoscopy Center of the First Affiliated Hospital of Anhui University of Science and Technology (Huainan First
People's Hospital) from May 2019 to December 2023 were selected, and the patients eligible for this study were screened

and included in the follow-up analysis, and followed up for 6 weeks. The patients were divided into bleeding group (n=
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18) and non-bleeding group (n=159) according to whether rebleeding occurred within 6 weeks after ligation. Univariate
analysis was performed on the clinical data of the two groups, and meaningful indicators were included in multivariate Lo-
gistic regression analysis to filter the independent influencing factors of early rebleeding after cirrhosis with moderate-to-
severe esophageal varices ligation. Then R software was used to construct a nomogram prediction model, and the predic-
tive ability of nomogram prediction model was evaluated by receiver operating characteristic (ROC) curve. Bootstrap
method was used for internal verification of the model, C-index was calculated to evaluate the model differentiation, and
calibration curve was drawn to evaluate the calibration degree of the model. Results A total of 177 patients were includ-
ed, of which 18 patients had rebleeding within 6 weeks after EVL surgery (10. 2% ), the number of varicose vein ligation
points (OR=1.405, 95%CI. 1.087~1.817, P=0.009), ALB (OR=0.818, 95%CI: 0.700~0.957, P=0.012), and
APTT (OR=1.188, 95% CI: 1.041~1.356, P=0.01), Child-Pugh classification (OR=8.119, 95% CI: 1.205~
54.689, P=0.031) were independent factors affecting early rebleeding after EVL in patients with moderate-to-severe
EGV. The area under ROC curve was 0. 932 (95%CI: 0.882~0.981)) for early rebleeding after EVL in cirrhotic pa-
tients with moderate-to-severe EGV. After internal verification, the C-index of the model was 0.925. The calibration
curve showed that the predicted results of the model were in good agreement with the actual results. Conclusion The
number of varicose veins ligation, ALB, APTT and Child-Pugh grades are independent factors that cause early rebleeding
after EVL. The number of varicose veins ligation, APTT and Child-Pugh grades are risk factors, and ALB is protective
factor, which should be paid full attention in clinical practice. Moreover, the nomogram model constructed based on this

study can individually predict the incidence of early rebleeding after EVL in cirrhotic patients with moderate-to-

severe EGV.
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Table 3 Multivariate Logistic analysis of bleeding group and non-bleed-
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AR B SE Waldy> P OR 95%CI
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Figure 1 ROC curve for prediction of early rebleeding by independent in-
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i

Sl E KB 0,672 0.060 0.598~0.741 61.11 76.10  0.0038

ALB 0.867 0.037 0.808~0.913 94.44 66.04 <C0.001
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0

Child-Pugh 434 0.863 0.030 0.804~0.910 100.00 55.35 <C0.001

2.4 K HEHN S R T A AL O HEAT N B IE AR S
JC Logistic [0 5 43 7 25 5, 8% 22 FL ifhy o 7 Bk i %5
ALB.APTT.Child-Pugh 4341 A A4 2 1500 A 58 1k I
RPEE EGV BH B 0 i 51 2 & 45
P& 2), BEALA AUC R 0.932(95% CI:0.882~
0.981,P<<0.001) (& 3), WHPEUESS R /R C-index
Ik 0. 925, 4% 1E #h 2k 55 BEAR S AH A, 2 B 5] 2k TR A
RIKERG E I (Bl 4) ., Hosmer-Lemeshow £ I 25 W &
Ry =5.999, P=0. 647, % B AR E R 5
P 28 R AE 396~ 96 %6 WIS L P L A AR 4l B
I DR TR 5 R 8% v 4 25 . 38 WO AR AR A s R S8 FH vk R 4
W5,

. 0 10 20 30 40 50 60 70 &0 90 100
Points . h 0 f / . A . L . )
Licati . 5 8 12

igation.pomnts——————1—

& P 4 6 11
ALB so 45 40 35 30 35 30 s
APTT L T T T T T y T J

15 20 25 l30 35 40 45 50 55
Child .

0 2

Total Points

20 40 60 80 100 120 140 160 180 200 220 240
Rebleeding Risk s —
0.1 030507 09

B 2 E-F Logistic @I B £ & i 51 2 &
Figure 2 A nomogram column chart based on a Logistic regression model

#::Child:0=A %, 1=B %, 2=C %,

0.8

0.6
0.4

0.2+
—AUC:0.932(95%CT :0.882~0.981)

0.0+

T T T

0.0 0{2 014 0[6 0.8 1.0
ey

3 FIZ&E#EA ROC #Zk

Figure 3 The receiver operating characteristic (ROC) curve of the model



WA ES 2025 F 11 A % 37 % 114  Med J West China, November 2025, Vol. 37.No. 11 « 1661 -

T

00 02 04 06 08 10
T AR 2

4 Gl ERBIR
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Figure 5 The decision curve analysis curve of the nomogram model
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