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Abstract: Objective To explore the high-risk factors and prevention strategies for rebleeding in patients with
upper gastrointestinal hemorrhage (UGIH) treated with endoscopy, and construct a predictive model. Methods 97
patients with UGIH who experienced rebleeding after endoscopic treatment from January 2020 to December 2023
were selected as the observation group, and another 178 patients with UGIH who did not experience rebleeding after
endoscopic treatment admitted during the same period were selected as the control group, both groups were followed
up for 1 year after endoscopic treatment. Clinical data of the two groups was compared, the high-risk factors for
rebleeding after endoscopic treatment in patients with UGIH were analyzed by multivariate Logistic regression
analysis, a predictive model was constructed, and the predictive value of the model for rebleeding after endoscopic
treatment in patients with UGIH was analyzed by plotting a receiver operator characteristic curve (ROC curve) to
analyze. Results The proportions of patients in the observation group with liver cirrhosis, shock, endoscopic active
bleeding, Forrest classification of I, to 1, level of blood hemoglobin < 90 g/L, and level of blood platelet < 100 x 10°/L
were 55.67%, 14.43%, 37.11%, 62.89%, 23.71%, and 23.71%, respectively, which were higher than the control
group's 41.57%, 2.25%, 18.54%, 44.38%, 3.37%, and 7.87%. The level of serum D-dimer (D-D) of the observation
group was higher than that of the control group, and the bleeding volume of the observation group was more than
that of the control group, the prothrombin time (PT) of the observation group was longer than that of the control
cirthosis (O }e 2423, 95%CI:
1.124 ~ 5.224), shock (O R 6.897, 95%CI 1.487~31.995), endoscopic active bleeding (O R 2.604, 95%CI:
1.109 ~ 6.118), Forrest grading of I to I, (OR =2.494, 95%CI: 1.162 ~ 5.354), level of blood hemoglobin < 90 g/L
(OR = 5.270, 95%CT: 1.797~15.442), level of blood platelet < 100 x 10°/L (OR = 5.018, 95%CT: 1.733 ~ 14.531),
bleeding volume > 189.61 mL (0}2 =1.025,95%CI: 1.016 ~ 1.034), PT > 15.99 s (0}3 =1.996,95%CI: 1.618 ~ 2.460)
were both risk factors for rebleeding in UGIH patients after endoscopic treatment (P < 0.05). Regression equation
model: logit (P)=-18.551 + cirrhosis x 0.885 + shock x 1.931 + endoscopic active bleeding x 0.957 + Forrest
grading x 0.914+level of blood hemoglobin x 1.662 + level of blood platelet x 1.613+bleeding volume x

group (P <0.05). Multlvarlate Logistic regression analysis showed that:

0.025 + PT x 0.691. The ROC curve for predicting rebleeding in UGIH patients after endoscopic treatment was
plotted according to the diagnostic probability logit (P). When logit (P) > 0.30, the 95%CI was 0.891 ~ 0.955, and
the diagnostic sensitivity and specificity were 88.66% and 83.15%, respectively. The area under the curve (AUC)
value was 0.923. Conclusion The cirrhosis, shock, endoscopic active bleeding, Forrest grade I, to I, level of blood
90 g/L, level of blood platelet < 100 x 10°/L, bleeding volume >189.61 mL, and PT > 15.99 s are

independent risk factors for rebleeding after endoscopic treatment in patients with UGIH. The model constructed

hemoglobin <

based on this has high predictive value, which can be used clinically to provide personalized intervention and
treatment for high-risk patients to reduce or avoid the occurrence of rebleeding.
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Table 1 Comparison of clinical data between the two groups
- TER 1% ) e —— R 4] (%)
£ k'S A %
WML (n =97) 60(61.86) 37(38.14) 49.02+4.11 24.68+0.30 8(8.25) 89(91.75)
Xt R (n = 178) 95(53.37) 83(46.63) 48.89+3.99 24.73+0.67 13(7.30) 165(92.70)
hA A 1.84 0.26" 0.63" 0.08
PAH 0.175 0.799 0.532 0.778
- WA 151 (% ) THALTE H 1 52 1] (%) Hh IS B 19 (%)
B I A ¥ >2cm <2cem
WML (n =97) 34(35.05) 63(64.95) 41(42.27) 56(57.73) 18(18.56) 79(81.44)
Xt R (n = 178) 44(24.72) 134(75.28) 69(38.76) 109(61.24) 19(10.67) 159(89.33)
i’ 1H 3.30 0.32 3.35
PIa 0.069 0.571 0.067
- i (%) B IIREAR 4 61(%) SBAE 41)(%)
ARk IR B R I B = i = o
WML (n = 97) 58(59.79) 39(40.21) 1(1.03) 96(98.97) 38(39.18) 59(60.82)
Xt R (n = 178) 87(48.88) 91(51.12) 7(3.93) 171(96.07) 68(38.20) 110(61.80)
i’ 4 3.00 0.99” 0.06
PIH 0.083 0.321 0.874
- THAENBRTT I Bil(%)
R 1A LR} &< BRI 11 HLBE
WML (n = 97) 26(26.80) 0(0.00) 30(30.93) 37(38.14) 4(4.12)
XTHRZH (n = 178) 47(26.40) 5(2.81) 38(21.35) 84(47.19) 4(2.25)
i i 0.51%
PE 0.607
- WX i 451 (%) IMAE 41 (%) JHAEAL 151 (% )
= o 2 o P o
WA (n = 97) 48(49.48) 49(50.52) 19(19.59) 78(80.41) 54(55.67) 43(44.33)
XTHRZH (n = 178) 82(46.07) 96(53.93) 31(17.42) 147(82.58) 74(41.57) 104(58.43)
Al 0.29 0.20 5.02
P{H 0.588 0.655 0.025
_ TR IR 51)(%) BEPR 1) (%) P TFURTGRY T H] 51 (%)
= w = 75 >24h <24h
WEEA (n = 97) 12(12.37) 85(87.63) 8(8.25) 89(91.75) 7(7.22) 90(92.78)
X HEZH (n = 178) 20(11.24) 158(88.76) 13(7.30) 165(92.70) 11(6.18) 167(93.82)
Dl 0.08 0.08 0.11
PAA 0.779 0.778 0.740
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Table 1
. SCRREBITAE 6](%) PR (%) PIAE T s 1 9] (%)
= ) JE 5 = é

WML (n = 97) 19(19.59) 78(80.41) 14(14.43) 83(85.57) 36(37.11) 61(62.89)
Xt (n = 178) 33(18.54) 145(81.46) 4(2.25) 174(97.75) 33(18.54) 145(81.46)
il 0.05 15.24 11.53

PE 0.832 0.000 0.001

- Forrest 534 f41(%) IMZLEE 7K (%) 1AM 41 (%)

I&=1,% II & <90 g/L > 90 g/L <100x10°/L > 100x10°/L

WA (n = 97) 61(62.89) 36(37.11) 23(23.71) 74(76.29) 23(23.71) 74(76.29)
XFHRZH (n = 178) 79(44.38) 99(55.62) 6(3.37) 172(96.63) 14(7.87) 164(92.13)
) 8.60 27.54 13.54

PIH 0.003 0.000 0.000

215 4 1L /mL APTT/s PT/s D-D/( /L)
WML (n = 97) 231.43+45.32 41.02+3.13 17.43+1.54 587.43+38.43
IR (n = 178) 133.54+44.21 40.87+3.70 14.67+0.99 536.87+39.32

i B 15.67" 0.25" 18.04" 10.27"

PIE 0.000 0.804 0.000 0.000

e 1) KMol; 2) WEOE R,

2 UGIHEZER

Zinfr EEHNNSEERSH

Table 2 Analysis of high-risk factors for rebleeding after endoscopic treatment in patients with UGIH

% B SE Wald x* {8 P{H OR 95%CI

itk 0.885 0.392 5.096 0.024 2423 1.124 ~ 5.224
v 1.931 0.783 6.085 0.014 6.897 1.487 ~ 31.995
BT T Sl I 0.957 0.436 4.825 0.028 2.604 1.109 ~ 6.118
Forrest /3 1 & 1, % 0.914 0.390 5.498 0.019 2.494 1.162 ~ 5.354
IM£TEE 7K < 90 /L 1.662 0.549 9.172 0.002 5.270 1.797 ~ 15.442
1M1/ ZKF-<100x 10771 1.613 0.542 8.841 0.003 5.018 1.733 ~ 14.531
H I > 189.61 mLL 0.025 0.005 27.881 0.000 1.025 1.016 ~ 1.034
PT>15.99s 0.691 0.107 41.767 0.000 1.996 1.618 ~ 2.460
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1.662 + ML /N 7K SF x 1,613+ H Il B x 0.025 + PT x
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Fig.1 Model calibration curve of rebleeding in UGIH
patients after endoscopic treatment
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ing rebleeding after endoscopic treatment in patients with
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