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Abstract: Objective To investigate the independent risk factors for decompensation in patients with liver cirrhosis, to construct
a nomogram-based risk assessment model, and to assess its risk assessment performance and clinical value by comparing it with

Model for End-Stage Liver Disease (MELD) , MELD combined with serum sodium concentration (MELD-Na) , and MELD 3.0
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scoring system. Methods A retrospective analysis was performed for 514 patients with liver cirrhosis who attended The First
Hospital of Shanxi Medical University from January 2020 to May 2025, and related data were collected, including demographic
data and laboratory markers. According to the presence or absence of decompensation, the patients were divided into compensation
group with 275 patients and decompensation group with 239 patients. The Mann-Whitney U test was used for comparison of
continuous data between two groups, and the chi-square test was used for comparison of categorical data between two groups. The
least absolute shrinkage and selection operator regression analysis was used for screening of variables, and the multivariate logistic
regression analysis was used to identify independent risk factors for decompensated liver cirrhosis and construct a nomogram model.
The receiver operating characteristic (ROC) curve, calibration curve, and decision curve analysis were used to assess the

discriminatory ability, calibration, and net clinical benefit of the model. Results The multivariate logistic regression analysis

showed that low hemoglobin (odds ratio [OR]=0.984, 95% confidence interval [CI]: 0.969—0.999, P<0.05), low lymphocytes
(OR=0.564, 95%CI: 0.383—0.830, P<0.05) , high international normalized ratio (OR=3.131, 95%CI: 1.242—7.891, P<
0.05) , and low serum sodium (OR=0.922, 95%CI: 0.872—0.975, P<0.05) were independent risk factors for decompensation
events in patients with liver cirrhosis. Construct the prediction model equation: Logit(P)=intercept value —0.016 X hemoglobin —
0.573 x lymphocytes+1.141 X INR—0.081 X serum sodium. The nomogram constructed based on these factors had a good
discriminatory ability, with an area under the ROC curve (AUC) of 0.787, a specificity of 77.8%, and a sensitivity of 67.4%, and
it had significantly better predictive performance than MELD score (AUC=0.718) , MELD-Na score (AUC=0.719) , and MELD
3.0 score (AUC=0.725). The calibration curve showed good consistency between the probability of risk assessed by the model and
the observed probability. The decision curve analysis showed that compared with the MELD-based scores, this model provided
higher net clinical benefit across a wide range of risk thresholds. Conclusion This study successfully constructed and validated a
nomogram risk assessment model incorporating hemoglobin, international normalized ratio, lymphocytes, and serum sodium. This
model has good clinical practicability and can help to achieve early identification of high-risk patients with decompensated liver

cirrhosis and optimize intervention strategies in clinical practice.
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Table 1 Demographic and baseline characteristics of cirrhotic patients by decompensation status

Ap i BAEU(n=514) R (n=275) RACEEH (n=239) AR P
(%) 58.00(51.00 ~ 64.00) 58.00(51.00 ~ 65.00) 57.00(49.00 ~ 64.00) Z=-1.820 0.069
PER 41 (%) ] Y=4.629 0.031
L3 320(62.3) 183(66.5) 137(57.3)
& 194(37.7) 92(33.5) 102(42.7)
JEmR RS [ (%) ] Y'=4.040 0.044
I 479(93.2) 262(95.3) 217(90.8)
H 35(6.8) 13(4.7) 22(9.2)
IS WRARSL 1] (%) ] X'=0.590 0.442
ZEN AR 496(96.5) 267(97.1) 229(95.8)
JCHE 18(3.5) 8(2.9) 10(4.2)
W AR (451 (% ) ] X'=6.985 0.030
N 333(64.8) 164(59.6) 169(70.7)
K 39(7.6) 23(8.4) 16(6.7)
2 142(27.6) 88(32.0) 54(22.6)
PRIBAR DL 51 (% ) ] Y=1.395 0.498
AR 378(73.5) 197(71.6) 181(75.7)
IR 55(10.7) 30(10.9) 25(10.5)
veli] 81(15.8) 48(17.5) 33(13.8)
R[4 (%) ] Y=4.020 0.045
I TP 312(60.7) 178(64.7) 134(56.1)
AR 202(39.3) 97(35.3) 105(43.9)
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Table 2 Baseline laboratory findings of cirrhotic patients by decompensation status

AR BAB(n=514) fOA2E (n=275) PARAEA (n=239) VAl P1H

BMI 23.78(21.35 ~ 25.95) 23.95(21.61 ~ 26.30) 23.62(20.97 ~ 25.71) -1.564  0.118
F4iE( x 10°/L) 4.10(2.70 ~ 6.10) 4.70(3.40 ~ 6.80) 3.20(2.20 ~ 5.10) -6.028  <0.001
ZIYH( x 10°/1) 3.94(3.33 ~4.52) 4.23(3.70 ~ 4.75) 3.57(2.91 ~ 4.13) -8.861  <0.001
M2LEE H (g/L) 123.00(102.00 ~ 142.25)  133.00(117.00 ~ 150.00)  108.00(90.00 ~ 130.00)  -9.102  <0.001
2L R (%) 37.10(31.00 ~ 42.95) 40.10(35.50 ~ 45.10) 32.60(28.20 ~ 38.80) -9.094  <0.001
i/ (% 10°/1) 99.00(53.00 ~ 167.50) 132.00(72.00 ~ 185.00)  66.00(45.00 ~ 121.00)  -7.463  <0.001
PRELGIAE (% 10°/1) 0.94(0.60 ~ 1.45) 1.23(0.80 ~ 1.72) 0.71(0.50 ~ 1.05) -8.237  <0.001
PZAIIL( x 10°/L) 0.35(0.22 ~0.52) 0.40(0.30 ~ 0.57) 0.30(0.20 ~ 0.49) -4.854  <0.001
HRPERLANAE ( < 10°/1) 2.33(1.48 ~3.84) 2.64(1.80 ~ 4.30) 1.90(1.20 ~ 3.33) -4.555  <0.001
RERRMERLAN A ( X 10°/1) 0.09(0.03 ~0.13) 0.10(0.05 ~ 0.18) 0.06(0.02 ~ 0.10) -5.150  <0.001
FERR MR A ( x 10°/1) 0.01(0.00 ~ 0.03) 0.01(0.00 ~ 0.03) 0.01(0.00 ~ 0.02) -3.382  <0.001
S (g/L) 63.40(57.88 ~ 68.23) 65.10(59.90 ~ 69.80) 60.40(56.30 ~ 66.30) -5.404  <0.001
H#E A (¢/L) 35.15(30.20 ~ 38.73) 37.10(32.70 ~ 40.20) 32.10(28.70 ~ 36.30) -7.575  <0.001
SHRZTZE (pmol/L) 23.05(15.48 ~ 51.78) 19.00(13.50 ~ 31.60) 34.80(19.30 ~ 72.10) 6.676  <0.001
HAENELT 2 (wmol/L) 6.30(3.70 ~ 19.93) 4.80(3.10 ~ 9.80) 10.80(4.90 ~ 33.20) 6.690  <0.001
(]2 HAZT 2% (pmol/L) 17.00(11.00 ~ 30.23) 13.90(10.20 ~ 22.10) 21.80(13.50 ~ 38.60) 5.885  <0.001
JR % (mmol/L) 4.91(3.81 ~6.32) 4.89(3.86 ~ 6.20) 4.92(3.75 ~ 6.45) 0.043  0.965
LT (wmol/L) 61.60(51.58 ~ 72.00) 63.00(53.00 ~ 73.00) 61.00(49.00 ~ 70.30) -2239  0.025
1M % (mmol/L) 105.45(103.10 ~ 108.20)  105.40(103.10 ~ 108.00)  105.70(103.10 ~ 108.70)  0.434  0.664
13 M (mmol/L) 140.00(137.00 ~ 142.00)  140.00(138.00 ~ 142.00)  139.00(136.00 ~ 141.00)  -4.994  <0.001
1ML %5 (mmol/L) 2.17(2.07 ~ 2.25) 2.20(2.10 ~ 2.28) 2.12(2.02 ~2.22) -5.473  <0.001
TEHLBE (mmol/L) 1.06(0.87 ~ 1.22) 1.09(0.89 ~ 1.23) 1.05(0.87 ~ 1.21) -0.848  0.397
IML7E A (mmol/L) 3.78(3.52 ~ 4.09) 3.80(3.52 ~ 4.10) 3.76(3.51 ~ 4.07) -0.991  0.322
JRIR (mol/L) 287.37(225.00 ~ 362.29)  299.00(239.00 ~ 370.13)  271.00(218.00 ~ 348.00) -2.868  0.004
ALT(U/L) 30.50(19.75 ~ 53.00) 32.00(20.00 ~ 53.00) 30.00(19.00 ~ 53.00) -0.457  0.648
AST(U/L) 38.00(27.00 ~ 64.00) 36.00(25.00 ~ 57.00) 43.00(29.00 ~ 73.00) 2.585  0.010
GGT(U/L) 63.00(30.00 ~ 135.25) 63.00(31.00 ~ 123.00) 64.00(28.00 ~ 143.00) 0.185  0.853
INR 1.20(1.07 ~ 1.39) 1.13(1.03 ~ 1.25) 1.30(1.15 ~ 1.60) 8.324  <0.001
ALP(U/L) 110.50(78.00 ~ 170.00)  104.00(76.00 ~ 145.00)  118.00(80.00 ~ 197.00) ~ 2.262  0.024
MELD ¥4 (43) 10.19(7.90 ~ 14.47) 8.85(7.29 ~ 11.48) 12.78(9.27 ~ 16.61) 8.518  <0.001
MELD-Na #£43 (43) 10.47(8.02 ~ 15.17) 9.02(7.40 ~ 12.00) 13.13(9.47 ~ 18.46) 8.575  <0.001
MELD 3.0 343 (43) 10.58(8.11 ~ 16.30) 8.98(7.33 ~ 12.77) 14.00(9.74 ~ 18.86) 8.806  <0.001
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Table 3 Multivariate Logistic regression analysis
L B SE  Wald Pfi OR 95%CI

MLI8EMH  -0.016 0.008 4.224 0.040 0.984 0.969 ~ 0.999
WRELfE —-0.573 0.198 8.414 0.004 0.564 0.383 ~0.830
INR 1.141 0472 5.854 0.016 3.131 1.242~7.891
JIIRGR! -0.081 0.028 8.155 0.004 0.922 0.872~0.975
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Figure 3 Nomogram for the risk of hepatic decompensation
in patients with cirrhosis
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