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Predictive value of MELD 3.0 scores for the prognosis of patients with decompensated

cirrhosis
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[Abstract] Objective: Comparison of the predictive performance of MELD 3.0, MELD-Na, and MELD scores in assessing the 3-
month and 1-year survival prognosis of patients with decompensated cirrhosis. Methods: We conducted a retrospective analysis of
clinical data from 438 patients diagnosed with decompensated cirrhosis who received either outpatient or inpatient care from January
2013 to December 2022. Based on their survival status at 3 months and 1 year, the patients were categorized into survival and death
groups. The predictive value of MELD 3.0, MELD-Na, and MELD scores for 3-month and 1-year mortality was compared using receiver
operating characteristic (ROC) curves, the area under the curve (AUC) , calibration curves, net reclassification improvement (NRD) ,
integrated discrimination improvement(IDI), and decision curve analysis(DCA). Results: At the 3-month and 1-year follow-up points,
15.53% and 26.26% of patients had died, respectively. The area under the curve CAUC) for predicting 3-month and 1-year mortality for
the MELD 3.0, MELD-Na, and MELD scores were 0.859(0.805-0.913),0.857(0.802-0.912), 0.856(0.800-0.911)and 0.841(0.796—
0.886),0.832(0.785-0.880), 0.830(0.782-0.878) , respectively. However, the differences were not statistically significant (P > 0.05).

In the distribution analysis across all patients, MELD 3.0 score can increase the score range for 18.0% of patients with MELD-Na
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scores; and 21.5% of patients with MELD scores are reclassified into a higher score category. On the calibration curve, all three models
showed similar trends between predicted and actual probabilities at both time points. In terms of predicting 3-month mortality, the NRI
for MELD 3.0 compared to MELD was 0.240(0.009-0.401) , with a statistically significant difference (P=0.032). For predicting 1-year
mortality, the NRI and IDI for MELD 3.0 compared to MELD were 0.201(0.079-0.401)and 0.032(0.006—0.057) , respectively, both of
which were statistically significant (P < 0.05). In subgroup analyses, including male and female patients, viral and non-viral causes,
and Child - Pugh class B and C patients, no significant statistical differences were observed among the three models (P > 0.05).

Conclusion: MELD 3.0 showed significant improvement over conventional models in terms of NRI and IDI, demonstrating enhanced

risk stratification capacity for clinical decision-making in decompensated cirrhosis.
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Table 1 Baseline characteristics of patients in the survival and death groups at 3-month follow-up
Variable Total (n=438) 3-month survival (n=370) 3-month death(n=68) Statistic P

Agelyear, % + 5 61.8+134 61.2+13.3 64.8 +13.7 =-2.02  0.044
Gender[n(%) ] x'=0.07 0.785

Male 277(63.24) 233(62.97) 44(64.71)

Female 161(36.76) 137(37.03) 24(35.29)
Etiology[n(%) ] X=475 0.346

HBV 227(51.83) 192(51.89) 35(51.47)

HCV 11251 9(2.43) 2(2.94)

Alcoholic 59(13.47) 54(14.59) 5(7.35)

PBC/AIH 28(6.39) 22(5.95) 6(8.82)

Other 113(25.80) 93(25.13) 20029.41)
Ascites[n(%) ] x'=8.55  0.003

No 53(12.10) 52(14.05) 1(1.47)

Yes 385(87.90) 318(85.95) 67(98.53)
HE[n(%)] X'=56.74 <0.001

No 356(81.28) 323(87.30) 33(48.53)

Yes 82(18.72) 47(12.70) 35(51.47)
Haemorrhage[ n(%) ] xX=528  0.022

No 303(69.18) 264(71.35) 39(57.35)

Yes 135(30.82) 106(28.65) 29(42.65)
HRS[n(%)] x'=86.33 <0.001

No 394(89.95) 354(95.68) 40(58.82)

Yes 44(10.05) 16(4.32) 28(41.18)
Infection[ n(%) ] x=17.77 <0.001

No 296(67.58) 265(71.62) 31(45.59)

Yes 142(32.42) 105(28.38) 37(54.41)
WBCLX10°/L, M(Pas, P35) ] 3.8(2.5,5.5) 3.64(2.4,5.1) 5.4(3.0,9.7) Z=-4.53  <0.001
MON[X10%/L, M(Pss, P+) ] 0.3€0.2,0.5) 0.3€0.2,0.5) 0.4(0.2,0.6) Z=-221  0.027
NEU[X10%/L, M(Pss, P5) ] 2.4(1.4,3.8) 2.2(1.3,3.5) 3.8(2.4,7.4) Z=-5.66  <0.001
LYM[X10°/L, M(Pss, Ps) ] 0.7€0.5,1.1) 0.8(0.5,1.2) 0.7€0.4,1.0) Z=-154  0.123
HGBL g/L, M(Pas, Pr5)] 91.0€65.0,113.7) 93.0(66.0,115.0) 80.5(62.5,110.2) Z=-149  0.137
PLT[X10°/L, M(Ps, Pss) ] 69.0(43.0,103.0) 69.0(44.0,103.0) 66.0(40.0,101.2) 7Z=-020  0.839
TBILL wmol/L, M(Pss, P+s) ] 27.9(18.9,61.7) 26.5(17.8,46.9) 64.6(19.9,155.4) Z=-431 <0.001
ALB[g/L, M(Pas, P35) ] 28.9(25.0,33.9) 29.9(26.0,34.6) 24.4(22.3,27.9) 7=-6.75 <0.001
ALTLU/L, M(Pss, P+5)] 33.0(18.9,55.0) 32.25(19.0,51.4) 40.0(15.7,106.9) Z=-124 0215
ASTLU/L, M(Pss, P35)] 43.0(28.2,69.8) 42.00(28.0,62.7) 68.4(32.6,172.5) Z=-3.34  <0.001
GGTLU/L, M(Pss, P5s) ] 41.0(21.0,94.7) 40.0(21.0,94.2) 49.0(23.7,94.8) Z=-0.81  0.417
ALPLU/L, M(Pss, P+5)] 107.2(75.0, 148.2) 106.3(74.0, 148.0) 113.6(85.5,161.2) Z=-1.12  0.261
BUNL mmol/L, M(Pss, P+s) ] 6.0(4.4,9.3) 5.4(4.3,8.0) 10.9(7.8,16.3) Z=-8.31 <0.001
Crl[ pmol/L, M(Pas, P35) ] 68.1(56.9,89.5) 66.0(56.0,83.0) 122.1(67.2,204.2) 7=-6.55 <0.001
Nalmmol/L, M(Pas, Py5) ] 139.2(136.0,142.00  139.7(136.8,142.0) 137.5(134.0,140.0)  Z=-3.64 <0.001
PT[s, M(Pss, P5) ] 15.0(13.5,17.6) 14.8(13.3,16.7) 18.3(15.7,21.1) 7=-6.48 <0.001
INRLM(Pss, Ps) ] 1.3(1.2,1.6) 1.3(12,1.5 1.6(1.4,1.9) Z=-6.60 <0.001
Child-Pugh scores[ M(Pss, Pss) ] 9.0(7.0,11.0) 9.0(7.0,10.0) 12.009.75,13.0) Z=-8.32  <0.001
Child-Pugh[n(%) ] ¥'=50.29 <0.001

A 47(10.73) 47(12.70) 00>

B 222(50.68) 206(55.68) 16(23.53)

C 169(38.58) 117(31.62) 52(76.47)
MELDLM(Pss, Pr5) ] 13.0(10.0, 17.0) 12.009.0, 15.0) 21.0(18.0,24.0) Z=-935 <0.001
MELD-Na[ M (P, Ps5) ] 13.0(10.0,19.0) 12.009.0,16.0) 22.5(19.0,26.0) Z=-9.38 <0.001
MELD 3.0[M(Pss, P+5)] 14.0(11.0,20.0) 13.0(10.0, 17.0) 25.0(20.0,28.0) 7Z=-9.44  <0.001
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Table 2 Baseline characteristics of patients in the survival and death groups at 1-gear follow-up
Variable 1-year survival (n=323) 1-year death(n=115) Statistic P
Agel year, % £ 5] 61.0 = 13.1 64.0 £ 13.9 1=-2.07 0.039
Gender[n(%)] x'=0.08 0.775
Male 203(62.85) 74(64.35)
Female 120(37.15) 41(35.65)
Etiology[n(%) ] x'=4.98 0.418
HBV 176(54.49) 51(44.35)
HCV 8(2.48) 3(2.61)
Alcoholic 43(13.31) 16(13.91)
PBC/AIH 21(6.50) 7(6.09)
Other 75(23.22) 38(33.04)
Ascites[n(%) ] x=10.90 <0.001
No 49(15.17) 4(3.48)
Yes 274(84.83) 111(96.52)
HE[n(%)] Y'=81.70 <0.001
No 295(91.33) 61(53.04)
Yes 28(8.67) 54(46.96)
Haemorrhage[ n(%) ] X'=5.05 0.025
No 233(72.14) 70(60.87)
Yes 90(27.86) 45(39.13)
HRS[n(%)] Y'=49.35 <0.001
No 310095.98) 84(73.04)
Yes 13(4.02) 31(26.96)
Infection[n(%) ] x'=23.10 <0.001
No 239(73.99) 57(49.57)
Yes 84(26.01) 58(50.43)
WBCLX10°/L, M(Pss, P3s) ] 3.6(2.4,5.1) 4.8(3.0,8.2) Z=-4.26 <0.001
MON[X10°/L, M(Pss, P5) ] 0.3(0.2,0.5) 0.4(0.2,0.6) Z=—1.47 0.141
NEULX10%/L, M(Pas, P3s) ] 2.12(1.35,3.44) 3.4(2.1,6.3) 7=-5.82 <0.001
LYM[X10°/L, M(Pss, P35) ] 0.8€0.5,1.2) 0.6(0.4,1.0) 7=-2.92 0.003
HGB[ g/L, M(Pss, P5) ] 93.0(66.0,116.5) 82.0(63.5,103.0) Z=-2.43 0.015
PLT[X10°/L, M(Pss, P55) ] 71.0(45.0,105.5) 61.0(39.0,96.5) 7=-1.55 0.120
TBILL pmol/L, M(Pas, Pss) ] 25.3(17.5,42.8) 65.4(22.7,132.9) 7=-5.84 <0.001
ALB[g/L, M(Ps, P5s) ] 30.4(27.0,34.9) 24.6(22.0,28.1) Z=-8.71 <0.001
ALTLU/L, M(Pss, Pr5) ] 32.0(19.0,51.4) 36.0(17.6,60.1) 7Z=-1.01 0.314
ASTLU/L, M(Pss, Pss) ] 41.90(27.50,62.65) 52.0(32.6,104.5) 7Z=-3.18 0.001
GGTLU/L, M(Pss, P35)] 43.00(21.95,96.00) 39.2(20.5,92.9) 7Z=-0.50 0.620
ALP[U/L, M(Pss, P35) ] 108.00(75.00, 148.00) 104.0(76.0, 153.5) Z=-0.18 0.856
BUN[Lmmol/L, M(Pss, P35)] 5.39(4.24,8.00) 8.7(6.0,14.4) 7=-6.60 <0.001
Crl wmol/L, M(Ps, Pss) ] 66.0(55.9,82.7) 84.4(60.8,168.2) Z=-5.26 <0.001
Nal[ mmol/L, M(Pss, P35) ] 140.0(137.0,142.4) 137.0(134.0, 140.0) 7=-5.58 <0.001
PTLss M(Pass Ps) ] 14.6(13.1,16.0) 18.1(15.4,21.1) 7=-8.33 <0.001
INRLM(Pss, Ps)] 1.3(1.2,1.4) 1.6(1.3,1.9) Z=-8.30 <0.001
Child-Pugh scores| M(Pas, P15) ] 8.0(7.0,10.0) 12.0€9.0, 13.0) Z=-10.50 <0.001
Child-Pugh[n(%)] x'=84.53 <0.001
A 46(14.24) 1€0.87)
B 193(59.75) 29(25.22)
C 84(26.01) 85(73.91)
MELD[M(Pss, Py ] 11.009.0, 14.5) 20.0(15.0,23.0) 7=-10.55 <0.001
MELD-Na[ M (P, P:s) ] 11.009.0,15.0) 21.0(17.0,25.0) Z=-10.61 <0.001
MELD 3.0LM(Pss; P35) ] 12.0€10.0, 16.0) 23.0(17.0,26.0) 7=-10.90 <0.001
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%3 MELD 3.0, MELD-Na #1 MELD 7£ & 5 A 7S
Table 3 Distribution of the patients according to the MELD 3.0, MELD-Na, and MELD including the number of patients who

died within 3-month and 1-year

MELD 3.0 MELD 3.0
3-month <10 10-19 20-29 30-39 =40 1-year <10 10-19 20-29 30-39 =40
(n=53) (n=266) (n=104) (n=11) (n=4) (n=53) (n=266) (M=104) (=11 (n=4)
MELD-Na MELD-Na
<10 47(3) 51C0) - - - <10 47(3) 51(4) - - -
10-19 6(0) 215(9) 23(7) - - 10-19 6(1) 215260  23(14) - -
20-29 - - 81(36) 4(3) - 20-29 - - 81(52) 4(4) -
30-39 - - - 7(6) 1D 30-39 - - - 77 1D
=40 - - - - 3(3) =40 - - - - 3(3)
MELD MELD
<10 47(2) 51C1D) <10 47(3) 51(4) - - -
10-19 6(0) 215(9) 36(12) - - 10-19 6(1) 215260  36(21) - -
20-29 - - 68(31) 6(4) - 20-29 - - 68(45) 6(6) -
30-39 - - - 5(5) (D 30-39 - - - 5(5) 1CD
=40 - - - - 3(3) =40 - - - - 3(3)

Patient(n) : patients who died within 3-month or 1-year. MELD, model for end-stage liver disease; MELD-Na, model for end-stage liver disease-so-

dium
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A:ROC curves for MELD 3.0, MELD-Na, and MELD scores predicting 3-month mortality. B: ROC curves for MELD 3.0, MELD-Na, and MELD

scores predicting 1-year mortality.
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Table 4 ROC curve analysis of MELD, MELD-Na, and MELD 3.0 scores for the prognosis of patients with liver cirrhosis at 3

month and 1 year

Variable AUROC(95% CDD Cutoff ~ Sensitivity ~ Specificity =~ PPV~ NPV A P Power"
3-month

MELD 3.0  0.859(0.805-0.913) 18 82.35 82.97 47.1 96.2 NA NA NA

MELD-Na  0.857(0.802-0.912) 17 82.35 80.54 437  96.1 0.450  0.652 0.131

MELD 0.856(0.800-0.911> 17 79.41 85.14 49.5 957 0567 0571 0.241
1-year

MELD 3.0  0.841(0.796-0.886) 18 73.04 86.07 65.1 90.0 NA NA NA

MELD-Na  0.832(0.785-0.880) 16 75.65 82.97 61.3 905 1.338  0.181 0.964

MELD 0.830(0.782-0.878) 17 66.96 90.09 70.6 834 1.421 0.155 0.996

*Comparison of the AUROC of the prognostic model against MELD3.0 was performed using Del.ong” s test. Statistical significance at P < 0.05; #
The power analysis for comparing AUC differences between MELD 3.0 and other models (MELD-Na and MELD). AUROC: area under the receiver oper-
ating characteristic curve; Cl: confidence interval; MELD, model for end-stage liver disease; NPV: negative predictive value; PPV: positive predictive

value; NA, not applicable.

A~ B ~
£ 100 e £ 100+
£ — MELD 3.0 // ’ £ — MELD 3.0 .e/"\
=} =}
£ 757 = MELD-Na / S 757 = MELD-Na y,
g g
:é 50 = MELD E 50 = MELD ’J/
E ’ =/ E Z
= =
7 o5 Z 25 .
E 1 V==
. S o
= T T T T 1 = T T T T 1
© 0 25 50 75 100 © 0 25 50 75 100

Predicted survival probability (%) Predicted survival probability (%)

A: Calibration curves for MELD 3.0, MELD-Na, and MELD scores predicting 3-month mortality. B: Calibration curves for MELD 3.0, MELD-Na,
and MELD scores predicting 1-year mortality.
E2 3#ITESTN3 B0 EIRTRROE 2

Figure 2 Calibration curves of the three scoring systems for predicting 3-month and 1-year mortality
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Table 5 NRI and IDI analysis of MELD, MELD-Na, and MELD 3.0 scores for the prognosis of patients with liver cirrhosis at
3 month and 1 year

Variable NRI 95% CI P IDI 95% C1 P
3-month
MELD 3.0 vs. MELD-Na -0.091 -0.365-0.097 0.315 -0.014 -0.037-0.007 0.196
MELD 3.0 vs. MELD 0.240 0.009-0.401 0.032 0.016 -0.007-0.039 0.200
1-year
MELD 3.0 vs. MELD-Na 0.047 -0.007-0.176 0.862 0.002 -0.008-0.011 0.545
MELD 3.0 vs. MELD 0.201 0.079-0.401 <0.001 0.032 0.006-0.057 0.020

3.0 ) AUCABLAE KB 4343 4H 58 3 i & T MELD-Na
FIMELD #¥45, (H Z R G5 L (P> 0.05, £ 6).

3 3 i

e
AHEFE K ILMELD 3. 0375 T AT A A, 2 A€ 42
AR H I3 A M ERIET BB B a0 X 96

71 AUC 43514 0.859(0.805~0.913) F10.841 (0.796~
0.886) , {HF1 MELD-Na. MELD ¥ 43 b 4%, 22 % B 4;
TH#E X (P> 0.05) . % HFEEAL N B B 25,
MELD 3.0 ¥4 G&F 18.0% ] MELD-Na ¥ 43 55 # 1)
P4 X 8] 3, 21.5% 0 MELD 1745 £ 2 % 5557 V4 2%
9 XA VR 4y . RT3 AN AR TR b,



5545 55 8

RESF, £ MG, FBEEA, 5. MELD 3.0 P43 % A Ak 2 AR A0 26 35 T ROV P At L) 1.

202548 H R ERE M (A ARBHE/RD 5 2025, 45(8): 1148-1158, 1185 *1155-
B
0.154 Models types Models types
—All = All
= None 0.2 = None
. 0.10 — MELD 3.0 _ = MELD 3.0
g — MELD-Na E — MELD-Na
£ 0051 — MELD £ 01 —MELD
3 T
z Z
O_
\ N
-0.051
0 25 50 75 100 0 25 50 75 100

Threshold probility (%)

Threshold probility (%)

A:The DCA curves for MELD 3.0, MELD-Na, and MELD scores in predicting 3-month mortality. B: The DCA curves for MELD 3.0, MELD-Na,

and MELD scores in predicting 1-year mortality.
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Figure 3 The DCA curves of the three scoring systems for predicting 3-month and 1-year mortality
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Table 6 ROC curve analysis of MELD, MELD-Na, and MELD 3.0 scores for the prognosis of patients with cirrhosis in differ—

enl subgroups

Subgroup Case(n) Model AUC(95% CD VA P
3-month
Gender
Men 277 MELD 3.0 0.847(0.773-0.922) NA NA
MELD-Na 0.844(0.766-0.922) 0.594 0.553
MELD 0.834(0.756-0.912) 1.575 0.115
Women 161 MELD 3.0 0.883(0.815-0.951) NA NA
MELD-Na 0.881(0.814-0.948) 0.323 0.747
MELD 0.895(0.831-0.960) 1.267 0.205
Child-Pugh score
Child B 222 MELD 3.0 0.746(0.561-0.924) NA NA
MELD-Na 0.747(0.573-0.922) 0.155 0.877
MELD 0.755(0.578-0.93 1) 0.781 0.435
Child C 169 MELD 3.0 0.796(0.719-0.873) NA NA
MELD-Na 0.788(0.710-0.866) 0.795 0.427
MELD 0.776(0.696-0.856) 1.326 0.185
Etiology
Viral 238 MELD 3.0 0.842(0.762-0.922) NA NA
MELD-Na 0.839(0.758-0.920) 0.538 0.590
MELD 0.836(0.755-0.918) 0.643 0.520
Non-viral 200 MELD 3.0 0.880(0.808-0.951) NA NA
MELD-Na 0.879(0.805-0.952) 0.169 0.867
MELD 0.880(0.808-0.952) 0.856 0.932
1-year
Gender
Men 277 MELD 3.0 0.810€0.748-0.872) NA NA
MELD-Na 0.798(0.733-0.864) 1.659 0.097
MELD 0.793(0.727-0.859) 1.946 0.052
Women 161 MELD 3.0 0.898(0.846-0.951) NA NA
MELD-Na 0.888(0.823-0.952) 0.892 0.372
MELD 0.890(0.826-0.955) 0.611 0.541
Child-Pugh score
Child B 220 MELD 3.0 0.713(0.598-0.828) NA NA
MELD-Na 0.685(0.558-0.811) 1.078 0.281
MELD 0.682(0.555-0.808) 1.186 0.236
Child C 169 MELD 3.0 0.777(0.705-0.848> NA NA
MELD-Na 0.768(0.696-0.839) 0.857 0.392
MELD 0.762(0.689-0.834) 1.078 0.281
Etiology
Viral 238 MELD 3.0 0.824(0.758-0.889) NA NA
MELD-Na 0.821(0.754-0.883) 0.470 0.639
MELD 0.817(0.748-0.885) 0.742 0.458
Nonviral 200 MELD 3.0 0.854(0.791-0.918) NA NA
MELD-Na 0.845(0.777-0.912> 0.864 0.388
MELD 0.843(0.775-0.910) 0.928 0.353

NA: not applicable.
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