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Abstract: Objective To investigate the clinical features of patients with acute-on-chronic liver failure (ACLF), and to construct

a risk scoring table that can accurately predict the prognosis of patients in the early stage. Methods A retrospective analysis was
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performed for the clinical data of 502 patients with ACLF who were admitted to Tangdu Hospital , Air Force Medical University, from January
1, 2010 to December 31, 2020 (training set) , and the influencing factors for 28-day mortality rate were identified. The 69 ACLF patients who
were admitted to Tangdu Hospital, Air Force Medical University, from January 1 to December 31, 2021 were enrolled as the validation set.
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. A univariate Cox regression analysis was
used to obtain the early warning indicators associated with the 28-day prognosis of ACLF patients, and variance inflation factors were used to
assess multicollinearity among predictors; a multivariate Cox regression analysis was used to construct a risk model for ACLF prognosis
(mortality). A risk scoring table for ACLF prognosis (mortality) was developed based on regression coefficients (8) from the model equation
and weight assignments in the nomogram. Internal validation and comparison were performed for the risk model for ACLF prognosis
(mortality) , the scoring table for ACLF prognosis (mortality) , and other scoring models (Child-Turcotte-Pugh [ CTP] score, Model for End-
Stage Liver Disease [MELD ] score, MELD combined with serum sodium concentration [ MELD-Na] score, and integrated MELD [iMELD ]
score) in the training set, while external validation and comprehensive evaluation of the scoring table and the other scoring models were
performed in the validation set. The Nagelkerke’s R” test and the Hosmer-Lemeshow test were used to assess the degree of fitting of the risk
model for ACLF prognosis (mortality) , the scoring table for ACLF prognosis (mortality) , and other scoring models, and fitting curves were
plotted. C-index was used to assess the discriminatory ability of the scoring table for ACLF prognosis (mortality) and the other scoring models,
and the Z-test was used for comparison of C-index between different models. The decision curve analysis was used to compare the clinical
benefits of the scoring table for ACLF prognosis (mortality) and the other scoring models. Results  The multivariate Cox regression analysis
showed that age (hazard ratio [HR]=1.027, 95% confidence interval [CI]: 1.015—1.039, P<0.001) , hepatic encephalopathy grade
(grade 1: HR=2.928, 95%CI: 1.463—5.858, P=0.002; grade 2: HR=3.811, 95%CI: 2.078—6.988, P<0.001; grade 3: HR=3.916,
95%CI: 1.917—8.001, P<0.001; grade 4: HR=6.966, 95%CI: 4.559—10.644, P<0.001), an increase in total bilirubin (TBil) by >17.1
pmol/L per day (HR=1.771, 95%CI: 1.248—2.513, P=0.001), creatinine (HR=1.005, 95%CI: 1.004—1.006, P<0.001) , neutrophil
count (HR=1.092, 95%CI: 1.060—1.126, P<0.001), and international normalized ratio (HR=1.298, 95%CI: 1.187—1.418, P<0.001)
were independent risk factors associated with the 28-day mortality rate of ACLF patients, and a risk scoring table was constructed for ACLF
prognosis (mortality). The Nagelkerke s R* test showed that the risk scoring table for ACLF prognosis (mortality) had an R* value of 0.599 in
the training set and 0.722 in the validation set, which were higher than the R? values of CTP, MELD, MELD-Na, and iMELD scores. The
Hosmer-Lemeshow test showed that the risk scoring table for ACLF prognosis (mortality) had a P value of 0.280 in the training set and 0.788
in the validation set. The C-index analysis showed that the scoring table had a higher C-index than the other scoring models in the validation set
(all P<0.001), as well as a higher C-index than CTP score in the training set (P<0.001). The decision curve analysis showed that the risk
scoring table for ACLF prognosis (mortality) had higher clinical net benefits than the other scoring models. Conclusion ~Compared with
other scoring models currently used in clinical practice, the novel risk scoring table for ACLF prognosis (mortality) constructed based on the
six predictive factors of age, hepatic encephalopathy grade, an increase in TBil by >17.1 wmol/L per day, creatinine, neutrophil count, and

international normalized ratio has a relatively high value in predicting the 28-day prognosis of ACLF patients.

Key words: Acute-On-Chronic Liver Failure; Proportional Hazards Models; Prognosis; Risk Factors

12 hn 2 4 BT 2 3 (acute-on-chronic liver failure,
ACLF) j& —FP7E 18 M KL il F & A R Die 2tk e AR
PERAIIG PR A AE | AT TE 48— SR i
I 2 o a2 e R, R 30 BT A8 v, R 40 ke IO A
fhR TG X ACLF 8 2 XCH . BRI A& IR 7ty
BAR TIZIRILI 748 FE L AR Qnfa] 3RO 05 R
AP S — AR S| 8Z 6 ACLF
TG P AR Y AL 5 Child-Turcotte—Pugh(CTP)iyﬁ’m &
AT (model of end-stage liver disease, MELD)'""

LRI 955 5 Y 44 (model of end-stage liver disease-Na,
MELD-Na)m R T L A A R (integrated model for
end-stage liver disease score, iIMELD)! 2 (0 i F K [
] G Rl DX AR R 35 TR R o ML 48 25 5, 3 felf 1
ARG ROCRIF A BIAR . LT LI RS RS
i35 HT ACLF R [ PRAFAIL, i L6 5200 ACLF B (916
I PR 2% 0 LI P AR A, T A ACLF BUS (FET) KUK
W3, ACLF B 3% Y 5 40 900 42 (A8 A9 0 11E B2 2
WEAE



2104

IGRATREfRZEE 4155 10412025410 A J Clin Hepatol, Vol. 41 No. 10, Oct. 2025

1 #PEFZE

1.1 AR % VEEHC20104E1 A 1 H—20204E12 A 31 H
TABEAE BE 9 ACLF 8 35 1F A I 2R 4 5 U3 % B 2021 4F
1A 1 H—2021 412 A 31 H FABAEBE Y ACLF (%
ER B IELE . ACLF 2 Witr 2 % (F 2B 12R 16 M
(2024 4B YT HEBRBRE (1) AR <18 % 5 >80 % 5
(2) A B iy (B O 2 & A 9 s LA B i 5 (3) &
I HIV e 5l E 7E M S B i 7 5 (4) %9 45232 RS 4l
IGIT s () I RE AR B o HA 2 Wibr e T, (1) B 3
A T AN B — 2 BT PR A2 I, (D48 h P4 I
ALETF (Cr) FF =03 mg/dL (>26.5 wmol/L) ; Q7 KW Crig
R AE T 5 >50% ; QIR B 0 <0.5 mL-kg ™' -h', FELE>
6 ho (2) W W 55 3851120 . 3y ik it <43 07 7 30 Ik 4 43 <
60 mmHg, 2 B AS £ Cozﬁ'}£>50 mmHg (3) G ¥ 3
UL R SR IR W4 TR A 2 90 mmHg DL T R4k
30 min LA |, Jili 5B 40 148 B2 R >18 mmHg, /O fIF 5 %K <
22 Lemin™ - m™, AR UIRTHE RS, a0 i R85 H
A, DR WD, B A R b
TBil H EF+=17.1 wmol/L J2& 48 34 A Bt 3 K N Y TBil /K
FAEAT R 24 h N L FE=17.1 pmol/L.

12 BFR & W ABERTIG R GORE , 46 i b 2k
A B IR B AN SRR G T
RAE LIS A o AR R A PG 28 RAFTE I DL 5r
FET- L FNAFIG A, Ui 55 A e 28 R AL 48 AH 5 Y F 5 [A]
K H ACLF #5 (FET) KU P43 4 , W H Bootstrap
FHFE T LAV RS T X VE 43 R AT YRS IE , 10 FH 50
UEAR BRI P4 AT AP ER IR IE -

1.3 itk W SPSS 29.0 FI R 4.2.2 5k -4 74
P& o A FH Shapiro-Wilk 4656 ) 3% 2248 f R AT 1E 245
PERT I . A5 A E& S B 5 22 55 1 i BERH DL xts 3R
7N, PR TA] PR FH U o R 30 s A5 RS 0 A 5y 22
ARFFI TR GBI A M (Py ~ Pog) Fo7 , WL 1] Ho 48R
Mann-Whitney UK . THECR P 4H R] Fe ek X2$ﬁ
5o 5% Fisher W HAMEARIL o N FHERL IR 3R Cox [ JH 4] 26 i 16
5 ACLF f83 A B 28 K 1l J5 AH OC i T 78 TV 6 b, 1
J7 Z Wk R - U e bn i AT 2 AL Mol it 2
[K 2% Cox [A1H 23 Hr#4 HE ACLF Fil i (BET-) KRS AR | it
FA LTy R A TR AR A 01T R 5 B S 91 2k (6] vh 45 T 4
PR ACEE , & 57 ACLF BilJ5 (BB T2) KU 1743 3% o
X-title 3.6.1 F A4 R 8 WG V53 B e FE AR T, K i
A3 ARV | v RS s KU SE T2 . 22 AR [RI BB T KL

i B Kaplan-MeierﬁEﬁFﬁﬂ?ﬁ SF N Log-rank R b

BN TR A A7 i £k ) Y 22 57 o fifi Fi Nagelkerke R Al
Hosmer-Lemeshow f: 5 P-4/ ACLF 75 (FET) KBS AR AL |
ACLF U5 (BE T ) KU 3T 73 3 B AT 70 A5 2 1) 4805
IRt I & . ] CHREGT A ACLF HiUS (Bt
) AU P73 26 5 Al I o A 1Y 1) X 73 B, I Z 4
B P AN R A R ] € e it 22 5 o Atk SR i 26 20 A
(decision curve analysis, DCA) HL# ACLF T /5 (£ 1) KL
8 PP 73 3 A0 A P 20 RS (1 I PR AR 45 o P<0.05 2y 25 57
EEN -9

2 HR

21 BHBARFE RBAANSHERRE, LH
502 ] ACLF i 3% 94 A2 4R , 69 151 £ 35 98 A BG R4
JIT A I 24 JB 3 B I R AE 25 TE L3R 1. ACLF 3
ABE 28 KA Ny 32.1%(161/502) , fie & UL I I & i
R MR K (79.7%) , Fo WKk 2 3% YL (47.4%) 1 PE I 95
(392%) o I B vl WP v TG PR v I
HE T KUK B (PB4 <0.001) 5 5 4 fE AR L, A BE
28 RALT-HH 1) WBC .Neu . Cr . INR %5 5L 56 %= F5 b5 o 24
(P{19<0.05).
22 FE#HLAME ELHPEEMEREE Cox MH
AT, i 6 5 ACLF 5 A B 28 K 48 26 ik 2 AH
O A Al 7 KU PR 25 AT I I 43 % TBiL H B Tt
17.1 wmol/L . Cr . Neu #1 INR. #—2 i H £ [ 2 Cox [A]
A5 Bkt bk 6 DR #EAT LA S 24 ACLF il f5
(FE T2 ) RS A A (T 3] FR AU B A ) (5% 2) + Cox-
ACLF=0.026x4F1% (%) + JF-E ki o 2F- 53 OFF P 1o s 4%
04%=0,1%%=1074,2 %% =1338,3 %4 =1.365,4 %4 =1.941) +
0.572xTBil H | F+=17.1 pmol/L (A =1, J&=0) +0.005XCr
(wmol/L) +0.088xNeu ( x10°/L) +0.261 <INR , AR #4550 rfr
25 UG A 0] A R B B AT /DN, 22 1 XU 55 8 ) 1) 2k
K1) .

R s PR A5 8 Ty i v % T A5 Sk 1 ] U5 R 5K B, LA
KB 28 18 4% T5 5 AR X ACLF i 59 0 A F g 45145
FRIEATE B A3, S HES7 A0 R ACLF FilJs (BETS) KU 3
433 CRSCRIFRITE22) (2 3) , PEr R BN 0~ 2145,
X-title KUK 73 2 285 R R , 3T 2 A e I FHE (6 43 F
9 43 ) ¥ ACLF [ 3 56 17 XUFS %] 43y 34~ 55 20« IR KU
(0~ 643, FET-HEH<29.09% )  FP AU (7 ~ 943, SET-HEK
29.09% ~ 77.27%) & KU (=10 43, SET- AR >77.27%) ,
gl EAr 2 (8 2) .



EHE, % BnMatFRBEETERNITES REWERRIE

2105

F1 ACLFEEMEZAR

Table 1 Patient characteristics at enrolment

R VR Fi A B (n=502) ET-4H (n=161) A7 (n=341) ENaNIE] P{H
AR () 48.18+13.87 50.34%14.19 47.16+13.61 1=2.412 0.016
HEMH(%) ] X=2754  0.097
I 169(33.7) 46(27.2) 123(72.8)
5 333(66.3) 115(34.5) 218(65.5)
JiF9as A1 (45 (%) ]
HBV J&Ye 277(55.2) 94(33.9) 183(66.1) x'=0.985 0.321
R SRR S 87(17.3) 28(32.2) 59(67.8) ¥'=0.001 0.980
B B G 47(9.4) 15(31.9) 32(68.1) x*=0.001 0.981
AP 95 43(8.6) 16(37.2) 27(62.8) x=0.570  0.450
25 ME 22(4.4) 3(13.6) 19(86.4) X’=2759  0.097
HCV e 13(2.6) 3(23.1) 10(76.9) x'=0.162 0.687
i ARAZ A 6(1.2) 1(16.7) 5(83.3) x'=0.139 0.709
HEV J&Ye 3(0.6) 0(0.0) 3(100.0) 0.555
EBV gL 3(0.6) 1(33.3) 2(66.7) ¥'=0.000  >0.05
R B A 1(0.2) 0(0.0) 1(100.0) >0.05
18 P Ak [ 1] (%) | x=0.071 0.791
M R 81(16.1) 27(33.3) 54(66.7)
JF Ak, 421(83.9) 134(31.8) 287(68.2)
It &AE (%) ]
THALIE 37(7.4) 22(59.5) 15(40.5) X'=13.753  <0.001
JE K 400(79.7) 135(33.8) 265(66.2) Y'=2.545 0.111
IR 238(47.4) 85(35.7) 153(64.3) X'=2.756  0.097
JHE Pk 53 4% X'=13.787  <0.001
12% 34(6.8) 11(32.4) 23(67.6)
29 32(6.4) 16(50.0) 16(50.0)
3% 20(4.0) 10(50.0) 10(50.0)
42 111(22.1) 91(82.0) 20(18.0)
wE (%) ]
5 2 86(17.1) 61(70.9) 25(29.1) X=71.930  <0.001
-1 5 vy 44(8.8) 41(93.2) 3(6.8) X'=79.623  <0.001
TEIR 08 38(7.6) 33(86.8) 5(13.2) X'=53.922  <0.001
SLG 2 KA
WBC(x10%L) 6.61(4.54~9.77) 8.51(6.29 ~ 11.83) 5.87(4.08 ~ 8.32) 7=6.467  <0.001
Lym(x10°/L) 0.96(0.66 ~ 1.42) 0.91(0.63 ~ 1.31) 1.00(0.70 ~ 1.45) 7=1.585 0.113
Mono(x10°/1.) 0.64(0.39 ~0.92) 0.68(0.43 ~1.11) 0.61(0.38 ~0.88) 7=1.907 0.056
Neu(x10°/L) 4.58(3.07 ~7.29) 6.88(4.29 ~9.61) 4.04(2.67 ~5.87) Z=17379  <0.001
Hb(g/L) 117.32426.83 115.25+29.73 118.30+25.34 1=1.123 0.263
PLT(x10°/L) 90.00(56.00 ~ 128.00)  88.00(51.00 ~ 116.00)  92.00(57.00 ~ 133.50)  Z=1.935 0.053
HCT(%) 33.85+7.45 33.36+8.31 34.0717.01 1=0.936 0.350
Alb(g/L) 30.20(26.90 ~ 33.40) 29.70(26.20 ~ 33.15) 30.90(27.20 ~ 33.70) 7=2.230 0.026
ALT(U/L) 219.50(63.75 ~ 608.50)  288.00(65.50 ~ 853.00)  202.00(62.50 ~ 570.00)  Z=1.778 0.075
AST(U/L) 216.50(97.00 ~ 548.50)  260.00(97.50 ~ 744.00)  208.00(96.00 ~ 484.00)  7Z=1.382 0.167
TBil( wmol/L) 321.34(221.08 ~ 429.85) 334.70(230.95 ~ 446.25) 316.94(216.10 ~ 415.20)  Z=1.800 0.072
1% (wmol/L) 64.85(42.83 ~ 93.58) 81.30(46.48 ~ 118.73) 59.25(41.33 ~ 83.95) Z=4300  <0.001
GGT(U/L) 81.50(49.00 ~ 139.50)  81.00(44.50 ~ 129.00)  84.00(50.00 ~ 144.50)  Z=1.235 0.217
ALP(U/L) 136.00(108.00 ~ 182.00) 133.00(112.50 ~ 191.00)  138.00(107.00 ~ 179.00)  Z=0.525 0.600
Cr(pmol/L) 61.90(51.00 ~ 80.00) 71.00(57.70 ~ 131.50) 59.00(49.00 ~ 72.50) Z=6.551  <0.001
BUN(mmol/L) 4.72(3.25 ~7.60) 6.60(3.44 ~ 13.55) 4.22(3.20 ~ 6.40) 7=5.158  <0.001
Na'(mmol/L) 136.40(132.50 ~ 139.30)  135.30(130.90 ~ 138.90) 136.90(133.35 ~ 139.55)  Z=2.965 0.003
K*(mmol/L) 4.06(3.53 ~ 4.62) 4.23(3.55~4.74) 3.98(3.49 ~ 4.54) 7=2.371 0.018
PT(s) 22.25(18.70 ~ 28.93) 27.90(20.80 ~ 37.80) 20.90(18.10 ~ 25.60) Z=7153  <0.001
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Table 1 (continued)

SRR JTA 55 (n=502) SET 2 (n=161) HEAEA (n=341) GeifH P1E
APTT(s) 52.00(42.90 ~ 61.90) 56.00(44.70 ~ 67.50) 50.40(41.65 ~ 58.85) 7=3.407 0.001
TT(s) 22.90(20.60 ~ 26.00) 23.20(20.60 ~ 26.85) 22.80(20.60 ~ 25.60) 7=1.397 0.162
Fib(g/L) 1.18(0.87 ~ 1.53) 1.09(0.81 ~ 1.53) 1.20(0.89 ~ 1.53) 7=1.233 0.218
PTA(%) 34.20(24.58 ~ 43.73) 25.10(17.65 ~ 36.25) 37.00(29.00 ~ 46.25) 7Z=7.457  <0.001
INR 1.97(1.64 ~ 2.60) 2.51(1.85~3.39) 1.85(1.60 ~ 2.31) Z=7213  <0.001
FDP(ug/mL) 5.77(3.20 ~ 10.63) 7.40(5.00 ~ 15.23) 5.00(2.53 ~9.45) 7Z=5.229  <0.001
D-D(pg/mL) 2.15(0.68 ~ 4.55) 2.84(0.96 ~ 6.80) 1.88(0.62 ~ 3.87) 7Z=3.569  <0.001

FABL#1(%) ]

TBil H L F+>17.1 pmol/L 194(38.6) 107(55.2) 87(44.8) X'=77.333  <0.001
Child-Pugh 53%% X'=22.304  <0.001
A% 22(4.4) 2(9.1) 20(90.9)
B4 71(14.1) 10(14.1) 61(85.9)
CH 409(81.5) 149(36.4) 260(63.6)

IE:EBV, EBJRE ; Lym, itk CLAR 31505 Mono , SAZ AT ; New, HHoke 4 i 14855 Hb, LZ18E F1 s HOT, 2040 FE 4 5 Cr, JJUAT s BUN, LR 3R
s Na', MU HAES 75 K, L0 B 15 P, BRI RTINS ) 5 APTT, 305 A 573 56 UL 0% eI i) 5 TT , 256 ML P OF 1] 5 Wi, 27208 8 118t 5 PTA , 358 I g J5L 3% 2y

B INR, [E PRARAELL F (R FDP, 2128 55 11 K5 724 D-D, D- A&,

®2 ACLFHUR(ZET ) KRR
Table 2 ACLF prognostic (death) risk model

H AR BiE SE HR(95%CI) VA PAE
() 0.026 0.006 1.027(1.015 ~ 1.039) 4.455 <0.001
P s o0 4%

19% 1.074 0.354 2.928(1.463 ~ 5.858) 3.036 0.002

24 1.338 0.309 3.811(2.078 ~ 6.988) 4.325 <0.001

3% 1.365 0.365 3.916(1.917 ~ 8.001) 3.745 <0.001

44 1.941 0.216 6.966(4.559 ~ 10.644) 8.973 <0.001
TBil H F7F=17.1 pmol/L 0.572 0.178 1.771(1.248 ~2.513) 3.203 0.001
Cr(pumol/L) 0.005 0.001 1.005(1.004 ~ 1.006) 7.361 <0.001
Neu(x10%L) 0.088 0.015 1.092(1.060 ~ 1.126) 5.808 <0.001
INR 0.261 0.045 1.298(1.187 ~ 1.418) 5.744 <0.001
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N L ——

eu 0 5 10 15 20 25 30 35 40 0.25
INR 0132345876810 P<0.001
B8 0.00
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E1 ACLFHUE(ZET )RG5 E
Figure 1 ACLF prognostic (death) risk model nomogram
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Table 4 The fit of the scoring table and other scoring models
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Figure 3 The fitting curves of the risk model, scoring
table, and other scoring models in the training set

Figure 4 The fitting curves of the risk model, scoring
table, and other scoring models in the validation set
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Table 5 Differentiation of scoring tables and other scoring models on prognosis in patients with ACLF
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Figure 5 DCA curves of the scoring models and other
scoring models in the training set and validation set
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