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Abstract: Objective To investigate the risk factors for rebleeding after endoscopic therapy for esophageal and gastric varices in liver
cirthosis patients, to construct a clinical predictive model, and to provide a reference for predicting rebleeding in the early stage , reducing
the incidence rate of rebleeding, and improving the clinical outcome of patients. Methods A retrospective analysis was performed for the
clinical data of 194 liver cirrhosis patients with gastroesophageal variceal bleeding who received initial endoscopic therapy at Department of
Gastroenterology , The Second People’ s Hospital of Lanzhou, from January 1, 2021 to May 31, 2025. According to whether rebleeding
occurred within 1 year after endoscopic therapy, the patients were divided into rebleeding group and non-rebleeding group. The independent-
samples ¢ test or the Mann-Whitney U test was used for comparison of continuous data between two groups, and the chi-square test or the
Fisher’ s exact test was used for comparison of categorical data between two groups. The patients enrolled were randomly divided into a
training set and a validation set at a ratio of 7: 3. In the training set, the Lasso regression analysis was used to obtain optimal predictive
variables, and the factors that might affect prognosis were included in the univariate and multivariate Logistic regression analyses to identify
independent predictive factors for rebleeding after endoscopic therapy for esophageal and gastric varices in liver cirrhosis patients , which
were used to construct a nomogram model. In both the training set and the validation set, the receiver operating characteristic (ROC) curve
and the calibration curve were used to assess the discriminatory ability and calibration of the model, and decision curve analysis and the
clinical impact curve were used to assess the clinical practicability of the model. Results Among the 194 liver cirrhosis patients with
esophageal and gastric varices, 116 (59.79%) experienced rebleeding within 1 year after endoscopic therapy, with 76 patients in the
training set and 40 patients in the validation set. In the training set, the Lasso regression analysis and the univariate and multivariate Logistic
regression analyses showed that etiology of liver cirthosis (odds ratio [OR]=3.540, 95% confidence interval [ CI]: 1.520—7.150, P<
0.001) , Child-Pugh class (OR=3.560, 95%CI: 1.380—9.500, P=0.019) , severity of esophageal and gastric varices (OR=8.190,
95%CI : 3.568—17.850, P=0.026) , and main portal vein diameter (OR=2.954, 95%CI: 1.349—15.030, P=0.044) were independent
predictive factors for rebleeding of esophageal and gastric varices in liver cirrhosis patients. A nomogram model was constructed based on the
above independent predictive factors. The ROC curve analysis showed that this model had an area under the ROC curve of 0.845 (95%CI
0.778—0.912) in the training set and 0.801 (95%CI: 0.798—0.868) in the validation set. The model had an index of concordance of
0.832 in the training set and 0.820 in the validation set, suggesting that the model had a good discriminatory ability. The Hosmer-Lemeshow
test showed P values of 0.320 and 0.550 in the training set and validation set, respectively, the calibration curve indicated that the predicted
probabilities of the nomogram model were in good concordance with the actual observed probabilities, suggesting that the model had good
calibration. The decision curve analysis and the clinical impact curve showed that the model had good clinical utility. Conclusion The
nomogram model based on etiology of liver cirrhosis, Child-Pugh class, severity of esophageal and gastric varices, and main portal vein

diameter has a certain clinical value in predicting the risk of rebleeding from esophageal and gastric varices in liver cirrhosis.
Key words: Liver Cirrhosis; Esophageal and Gastric Varices; Endoscopy; Hemorrhage; Risk Factors; Nomograms
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Table 1 Clinical data between the training set and internal validation set

®1 IGESHRIEEIRRE LR

b Y4kt (n=136) IEHE (n=58) SiHE PlE

AR (%) 55.51+11.21 52.86 +12.22 1=-1.468 0.144

P[5 (%) ] X'=17.563 0.006
I 69(50.74) 17(29.31)
5 67(49.26) 41(70.69)

PR FEHL (kg/m®) 22.48 £3.48 22331428 1=-0.262 0.794

K2 [11(%) ] X'=0.087 0.768
Jc 115(84.56) 50(86.21)
H 21(15.44) 8(13.79)

WA s [ (% ) ] X'=0.035 0.853
JC 84(61.76) 35(60.34)
H 52(38.24) 23(39.66)

A s [ (%) | X'=0.003 0.956
¥ 92(67.65) 39(67.24)
H 44(32.35) 19(32.76)

JHAE Ak R (4] (% ) ] X'=0.779 0.677
A5 92(67.65) 41(70.69)
M B et 26(19.12) 11(18.97)
kG PE 18(13.24) 6(10.34)

Ik s R R T s [ (%) ] X=0.077 0.781
Jc 33(24.26) 13(22.41)
H 103(75.74) 45(77.59)

I EL (%) ] X=0.016 0.899
I 102(75.00) 44(75.86)
H 34(25.00) 14(24.14)

WEIRIE (%) ] X'=0.265 0.607
o 129(94.85) 56(96.55)
H 7(5.15) 2(3.45)

Child-Pugh 734%[ #(%) ] X'=0.231 0.631
A% 111(81.62) 49(84.48)
B 25(18.38) 9(15.52)

JFPE R [ 5] (% ) | x'=0.233 0.630
" 129(94.85) 54(93.10)
H 7(5.15) 4(6.90)

K (%) ] X=1413 0.235
o 52(38.24) 17(29.31)
H 84(61.76) 41(70.69)

Ik e R s 1 (%) X'=3.600 0.058
Jc 52(38.24) 14(24.14)
H 84(61.76) 44(75.86)

Ik A [ (%) ] x'=0.392 0.531
J 113(83.09) 46(79.31)
H 23(16.91) 12(20.69)

MERE S (151 (% ) ] X'=0.230 0.631
" 131(96.32) 55(94.83)
l 5(3.68) 3(5.17)
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x1(&)
Table 1 (continued)
1 bs P24 (n=136) WA (n=58) e Pl
HL i B ZE AL LA (%) ] X'=8.822 0.003

I 42(30.88) 31(53.45)

el 94(69.12) 27(46.55)
I THR Ik T EAE (mm) 16.23+4.24 16.05+4.78 1=-0.259 0.796
AR K B A% (mm) 11.13 +3.01 10.86 +2.27 t=-0.631 0.541
T K I3 S (em/s ) 11.71+2.75 10.95+2.25 =-1.870 0.063
A E Wkl sk AR RE (9] (%) ] X'=0.492 0.782

B 81(59.56) 33(56.90)

hEE 43(31.62) 21(36.21)

Gy 12(8.82) 4(6.90)
AR ] (%) ] xY=1.135 0.287

T 28(20.59) 16(27.59)

1 108(79.41) 42(72.41)
HAURE A i (mL) 1.00(0.50 ~ 1.50) 1.00(0.50 ~ 2.00) Z=-1.390 0.164
1HY7 I [(%) ] X'=0.672 0.412

EIS 53(38.97) 19(32.76)

EIS+EVL 83(61.03) 39(67.24)
FEiE ( x 10°/1) 3.00(2.47 ~ 4.78) 3.45(2.43 ~5.02) 7=-0.503 0.615
PR AR (< 10°7/1) 2.05(1.43 ~3.90) 2.10(1.52~3.17) Z=-0.560 0.575
R A I A L (%) 0.69 +0.12 0.67£0.10 1=-0.889 0.375
PR ( x 10°/1) 0.70(0.41 ~ 0.90) 0.70(0.50 ~ 1.00) 7=-0.708 0.479
FRAZ AN < 10°/L) 0.26(0.17 ~ 0.38) 0.29(0.17 ~ 0.44) Z=-1.196 0.232
LT4RME( x 10'/1) 3.60+0.88 3.62+1.04 +=0.182 0.856
TR (% 10™%/1) 57.00(42.25 ~ 91.00) 56.50(43.00 ~ 81.25) Z=-0.359 0.720
L2124 1 (g/L) 97.57 +28.64 99.79 + 34.08 =0.468 0.640
SRETZE (pmol/L) 27.90(20.43 ~ 41.53) 31.55(20.80 ~ 47.25) Z=-0.553 0.580
JIR R A (U/L) 4.074.50(2 974.00 ~ 4 577.00) 3897.50(3 016.25 ~ 4 879.50) 7=-0.370 0.711
AST(U/L) 31.00(22.00 ~ 43.00) 32.00(23.00 ~ 48.25) 7=-0.953 0.341
ALT(U/L) 23.00(18.00 ~ 33.00) 25.00(19.00 ~ 36.25) Z=-1.064 0.287
AST/ALT 1.31(1.00 ~ 1.66) 1.25(1.00 ~ 1.55) 7=-0.493 0.662
ALP(U/L) 97.00(72.25 ~ 140.75) 93.00(72.00 ~ 130.75) 7=-0.420 0.674
GGT(U/L) 27.00(16.00 ~ 50.75) 34.50(17.00 ~ 56.00) Z=-1.145 0.252
SEASIEW) 36.84 +6.12 35.80 + 6.02 1=-1.089 0.277
BRI (/L) 28.09 +7.24 28.19 +5.66 1=0.099 0.921
AT &M (g/L) 116.56 £ 41.71 114.38 £45.23 1=-0.326 0.745
10385 WL (pumol/L) 62.15(53.78 ~ 69.78) 59.30(53.70 ~ 67.95) 7Z=-0.809 0.419
JRIEZ (umol/L) 268.49 + 115.47 270.22 + 106.72 1=0.098 0.922
S E [ A% (mmol/L) 2.92(2.36 ~ 3.56) 2.89(2.46 ~3.72) 7=-0.492 0.623
Hih =g (mmol/L) 0.84(0.61 ~ 1.19) 0.98(0.64 ~ 1.37) Z=-1.407 0.160
I S ST ] () 15.00(13.73 ~ 16.80) 15.35(14.20 ~ 17.13) 7=-1.356 0.175
[ bRk HUAE 1.26(1.16 ~ 1.38) 1.29(1.17 ~ 1.41) 7=-0.914 0.361
TG Ak B 3 B AL TG T ST (] () 29.45(27.10 ~ 34.18) 29.70(26.43 ~ 33.58) 7=-0.439 0.661
BRI A A] () 18.15(17.03 ~ 19.45) 18.55(17.18 ~ 19.45) 7=-0.348 0.728
MBS 5 (%) 62.15(53.78 ~ 69.78) 59.30(53.70 ~ 67.95) 7=-0.809 0.419
D-FR AR (mg/L) 0.80(0.33 ~ 1.92) 0.55(0.28 ~ 2.06) Z=-0.615 0.539
LPYER )R (/L) 1.72(1.20 ~ 2.34) 1.87(1.43 ~2.37) Z=-1.007 0.314

1 : Child-Pugh 534 , 8%/K

IRTE
BAEF S AST/IALT , KA IR E ZE R Al N AR R LU ALP, BRPEBERR G ; GOT, v-45 Z L RS il

B IEr s BIS, INBE T BEALFRITE SR YT s EVL, UBE T MUK IREFLAR ; AST, RA R R ESLE ROl ; ALT, INE R
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*2 FEAESETHKHKBEHDSREDEERKERLR
Table 2 Clinical data between the rebleeding and no bleeding set

izt M4 (n=116) A (n=78) N RIEN P&

RIS (%) 54.34+11.20 5536+ 12.10 1=0.604 0.547

P[5 (%) ] X=1.699 0.192
I 47(40.52) 39(50.00)
5 69(59.48) 39(50.00)

PR EFEHL (kg/m®) 22.46 £ 4.04 22.40+3.21 =—0.119 0.905

FL (%) ] Y=1.193 0.275
" 96(82.76) 69(88.46)
H 20(17.24) 9(11.54)

WA s [ (%) ] X'=0.065 0.799
o 72(62.07) 47(60.26)
H 44(37.93) 31(39.74)

A s [ (%) | X=1.833 0.176
¥ 74(63.79) 57(73.08)
H 42(36.21) 21(26.92)

JHAE Ak R (4] (% ) ] X'=11.344 0.003
LRI 5 90(77.59) 43(55.13)
EE= il 17(14.66) 20(25.64)
kS PE 9(7.76) 15(19.23)

Ik s R T s [ (%) ] X'=0.265 0.607
Jc 29(25.00) 17(21.79)
H 87(75.00) 61(78.21)

f R4 (%) ] X'=6.135 0.013
Jc 80(68.97) 66(84.62)
H 36(31.03) 12(15.38)

TR ICAN X=0.071 0.791
JC 111(95.69) 74(94.87)
H 5(4.31) 4(5.13)

Child-Pugh 4345 [ 151 (%) ] X=6.600 0.010
A% 89(76.72) 71(91.03)
B%% 27(23.28) 7(8.97)

JIFPE R [ 5] (% ) | X'=2.353 0.125
I 107(92.24) 76(97.44)
H 9(7.76) 2(2.56)

JEK [ %) ] X'=2.586 0.108
I 36(31.03) 33(42.31)
H 80(68.97) 45(57.69)

Ik e R e 1 (%) X'=2.852 0.091
¥ 34(29.31) 32(41.03)
H 82(70.69) 46(58.97)

Ik A [ (%) ] X'=5.347 0.021
J 89(76.72) 70(89.74)
H 27(23.28) 8(10.26)

JERE S [151(%) ] X'=0.803 0.370
" 110(94.83) 76(97.44)
El 6(5.17) 2(2.56)
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x2(&)
Table 2 (continued)
eItz FH M4 (n=116) K2 (n=78) GiiHE P1H
HL i B ZE AL L (%) ] X=1.975 0.160

I 39(33.62) 34(43.59)

el 77(66.38) 44(56.41)
TRk T EAE (mm) 14.45+3.96 16.40 +4.97 1=3.038 0.003
AR B A% (mm) 10.38 +2.58 11.38+3.37 1=2.352 0.020
T K I3 S (em/s ) 10.89 £2.32 11.78 £2.67 (=2.475 0.014
A E Wkl KRR RE (9] (%) ] XY'=13.580 0.001

B 56(48.28) 58(74.36)

hEE 46(39.66) 18(23.08)

iy 14(12.07) 2(2.56)
AR ] (%) ] X=1.003 0.606

7 25(21.55) 19(24.36)

1 91(78.45) 59(75.64)
HARE A (mL) 1.50(0.50 ~ 1.70) 1.20(0.50 ~ 2.00) 7=-3.246 0.001
1HY7 I [(%) ] X'=2.344 0.126

EIS 38(32.76) 34(43.59)

EIS+EVL 78(67.24) 44(56.41)
FEiE ( x 10°/1) 3.00(2.45 ~ 4.76) 3.45(2.42~5.01) 7Z=-0.038 0.970
PR AR (< 10°/1) 2.06(1.41 ~3.89) 2.11(1.53 ~3.18) 7=-0.194 0.846
R A I A L (%) 0.69+0.12 0.67+0.11 1=-1.085 0.279
WRELAAE ( x 10°/1) 0.70(0.49 ~ 1.10) 0.65(0.44 ~ 0.90) 7=-0.253 0.801
FRAZANAL( < 10°/L) 0.26(0.17 ~ 0.44) 0.29(0.17 ~ 0.38) 7Z=-0.548 0.584
LA ( % 10"/1) 3.54+0.97 3.70+0.86 1=1.144 0.254
TR (% 10™%/1) 55.50(41.25 ~ 86.25) 58.00(48.75 ~ 83.75) Z=-1.129 0.259
L2124 1 (/L) 92.12+28.59 102.96 £ 30.40 t=2.525 0.012
SRETE (pmol/L) 28.60(20.05 ~ 41.68) 27.90(21.00 ~ 44.18) 7=-0.454 0.650
JIR R A (U/L) 3667.50(2944.75 ~4 873.50) 4 074.50(3 122.00 ~ 4 316.00) Z=-0.112 0.911
AST(U/L) 31.00(22.00 ~ 44.00) 33.00(23.75 ~ 45.75) 7=-0.574 0.566
ALT(U/L) 23.00(19.00 ~ 51.30) 24.50(18.00 ~ 50.30) 7=-0.333 0.739
AST/ALT 1.25(1.00 ~ 1.55) 1.39(1.00 ~ 1.77) Z=-1.757 0.079
ALP(U/L) 91.50(70.25 ~ 129.50) 102.50(82.75 ~ 143.00) 7=-2.285 0.022
GGT(U/L) 27.00(17.00 ~ 48.00) 34.50(17.00 ~ 73.25) 7=-2.256 0.024
SEASIEIW) 36.13 +6.86 37.13+4.71 =1.119 0.265
R (g/L) 27.34+6.15 29.28 +7.55 1=1.960 0.051
A& (g/L) 112.19 +40.40 121.44 + 4559 1=1.485 0.139
10385 WL (pumol/L) 60.00(52.00 ~ 71.00) 57.50(49.00 ~ 72.25) 7=-2.950 0.003
PRIEZ (pumol/L) 263.04+119.32 277.88 + 102.06 1=0.899 0.370
S E [ S (mmol/LL) 2.89(2.32~3.73) 3.02(2.61 ~ 3.50) =-2.267 0.023
Hih =g (mmol/L) 0.94(0.65 ~ 1.50) 0.70(0.54 ~ 1.09) 7=-3.230 0.001
T A AR T (s ) 15.25(13.93 ~ 17.00) 15.05(13.68 ~ 16.73) Z=-0.900 0.368
R AR ALE] 1.27(1.17 ~ 1.40) 1.26(1.16 ~ 1.35) 7Z=-0.914 0.360
T AL B 3 B 1L TG TR ST (] () 31.26£5.78 29.35+4.87 1=-2.399 0.017
BRI AT A] () 18.45(17.25 ~21.19) 17.80(16.80 ~ 19.33) Z=-1.507 0.132
TR IS Bh (%) 59.80(52.00 ~ 68.05) 63.20(56.53 ~ 69.05) 7=-1.480 0.139
D-FR AR (mg/L) 0.50(0.28 ~ 1.40) 1.18(0.42 ~ 6.69) Z=-4.168 <0.001
LY R (/L) 1.64(1.16 ~ 1.98) 2.02(1.53 ~2.65) Z=-3.318 0.001

TE : Child-Pugh 439 , #/K P e JC 439 BIS , N T AT TESAYTY s EVL, NBE T sk F ik EFL R ; AST, R R IR A IEAL RO ; ALT, W= IR
BAEF M AST/IALT , KA IR EHE R A N AR R R LU ALP, BRPEBERR G ; GOT, v-45 Z L RS il
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23 AFARARE F#HIKWRES B R AREI LA
FRM AR 69345 ROC RS R WoR  FE VISR FB IR
A, 2] 2 ] T A AR Yl £k R 1T AR (area under the
curve, AUC)Z3 914 0.845(95% & 45 [X. 6] : 0.778 ~ 0.912)

1 30 46 52 52

Log Lambda

1 Lasso B3 S #HEHF

Figure 1 Lasso regression parameter selection
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Figure 2 Cross-validation
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Figure 3 Nomograph of the prediction model

®3 FEURE SR KEE L LR M S FE R Z E X Logistic B 3247

Table 3 Logistic regression analysis of independent risk factors for rebleeding from esophageal and gastric varices in cirrhosis

. HRE ZRE

e OR 95%CI P1H OR 95%CI P14
W (& =0, /2&=1) 1.033  1.033~1.382  0.003

JFREAk g5 R C B S A R PR =0, ZTIF R =1) 5.025 1.213~30.819 0.026 3.540 1.520~7.150  <0.001
Child-Pugh 53 %% (A %=0,B %t=1) 2,530 1.497~12.863 0.026 3.560  1.380 ~9.500 0.019
100375 DU ( pumol/L) 1.073  1.013~1.137  0.016

1L/ (% 10"%/1) 0.985 0.973~0.997 0.017

S TE B (mmol/1L) 1.858  1.740~1.994  0.041

“H ¥ = (mmol/L) 5418 1.167~25.157 0.031

GGT(U/L) 0.978  0.965~0.992  0.002

T BRIkt kR R/ =0, =1) 7.812  2.563~19.231 0.025 8190 3.568~17.850  0.026
I 1# Ik £ T B A& (mm) 1.685  1.521~1.902 0.007 2954 1.349~15.030  0.044
HAE A (mL) 0.907 0.814~1.012  0.097

1 : Child-Pugh 434% , IR 8- [ Ju 5398 GOT, y- A R BEFE R il OR | LB EL 95%CT,95% E A X ] .
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®4 BLTERBKEHNERITMEFELSE S5 KESELZEH L MA ROC #5247
Table 4 ROC curve analysis of variables and combined prediction model for evaluating rebleeding in patients with liver
cirrhosis and esophagogastric varices

VS LN
SEN WRE  FERE WRE RS
AUC(95%CI) (%) (%) PiE AUC(95%CI) (%) (%) PIE
A A A 0.718(0.629 ~0.807) 9530  28.30  0.020 0.558(0.531 ~0.732)  42.50 76.50  0.031
Child-Pugh 73%% 0.574(0.478 ~0.670)  78.50 6530  0.016 0.575(0.456 ~0.830)  57.10 75.00  0.020
Ik BT EAE 0.732(0.642 ~0.822) 28.80  46.50 0.039  0.530(0.413~0.630)  40.00 64.50  0.023
o AR 0.621(0.525~0.717)  86.00  82.80  0.016  0.561(0.560 ~0.871)  60.00 64.70  0.020
IS GbiLl| 0.845(0.778 ~0.912)  90.60  79.10 0.002  0.801(0.798 ~0.868)  94.60 83.90  0.004
1 :ROCHIZR, 2 B ERRIE MR ; Child-Pugh 732K, #8/R 18- K2 JU 4344 AUC, I N IR 595%CI L 95% B X (1],
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