PRED, % . BT RIS N A BT 558 85 00 R IE - KUK FIAS B i 22 57 R I8 T 1135

- HbpFs - DOI: 10.12449/JCH250620

T WUAERY B PERT 888 A 90 RAET XU PB4
A

MREAR 2 5L A, KRB RS E 2 R e, BArR Y

1 $HEAKXFZHREILTRIZER, 4457 100070
2 AHEMKFWELTHEEERTR P wA, LF 100069
3 EBEAL BRI T T EEEHF, L7 100069

BAEEE . AP, duan2517@163.com (ORCID: 0000-0002-8455-0426)

WE: BN BEZESIDEREMIGKRIENR, MWEHRIE—MEBINAM RS (ACLF) BE R T RENFHABUNESR, MR
S5 ACLF BETETEEAER M. Bk ®E2019F 1 8—2022F 1 B TEHERKFW Bt RAERERERAN ACLF
£E 3800, RAD EREVIHFEEIZR 6:4 L BIGE D AR A (n=228) FUMKH (n=152) . FEIILAF, BT CTEEN
EF-EESRIER ATEE = EHE SRS (1.3-SMI) . AU/MERMIZEKIEFTRS RO REZMPEILHIEE K
FALSMISEE, XRARREMZEZE Cox BAN T, WEE SRR KX E R AE-ACLF A, 38
JEERR . XAZHERERMTHEZTER(AUC) T ERENTUNREE, FRRERL T HEENROERE, FRREKH
Lo (DCA) I HEIGERN BNE. ITEFRWABE LB R AMAE 1% 5 Mann-Whitney U3, TTEE R B A (8] th &
KA K%, X Kaplan-Meier 775542 5 4 17 #h 2k , 40 18] EL A5 A Logrank 1638 . “REAEEY 8] AUC £92 5 EE %K A Delong
B, 88 RIELSEZCoxBADTER, B E (HR=1.962,95%CI; 1.185 ~ 3.250, P=0.009) . & BB 4T 2 (HR=1.003,
95%CI; 1.002 ~ 1.005, P<0.001) . [ Fr #5 4 1L tb & (HR=1.997, 95%CI ; 1.674 ~ 2.382, P<0.001) #1 %L B (HR=1.382, 95%CI
1.170 ~ 1.632, P<0.001 ) A N AL ZMEE-ACLF 4R 2Y , YIZBAF &, ALZME-ACLF 422U FUN ACLF 855 90 RIET- XS Y AUC 2
0.80, % MELD-Na1F4 By AUC(0.73) B AR & (Z=1.97,P=0.049) . Wik BAF L E-ACLF # ARG AUC /4 0.79, BES T
MELD 343 (AUC=0.69) (Z=2.70, P=0.007) 1 MELD-Na 3¥£43 (AUC=0.68) (Z=2.92, P=0.004) . A% B RIZIEEBRHHN
BT, UMM T RS SN BER Z B — BRI DCAERE R, F—ENHEMESTE A, 1% AT FI A
S 9 AL/ME-ACLF RIS R H £ MELD T F MELD-Na D E S 895 I . &t AR XA/ AE-ACLF 25 %
FUM ACLF 2& 90 RIL T RBa iRt 7 EAFRAM TR, o X e RORE LA BT R BE o

KA BN FERS; JURDE; HE

HEETH: 8BX AP AEFAAARETNE (FRIFLA-01-12); LR ERETE 0218 %E T (DFL20221501 ) ;
bR I 2115 (20220484201) 5 It REARIFE LB (7232081)

Establishment and validation of a risk prediction model for 90-day mortality in patients with acute-on-chronic

liver failure based on sarcopenia
CHEN Huina'>’, KONG Ming®”, ZHANG Siqi’’, XU Manman®”, CHEN Yu>’, DUAN Zhongping®”’

1. Beijing Tiantan Hospital, Capital Medical University, Beijing 100070, China; 2. Fourth Department of Liver Disease Center,
Beijing YouAn Hospital, Capital Medical University, Beijing 100069, China; 3. Beijing Municipal Key Laboratory of Liver Failure
and Artifictal Liver Treatment Research , Beijing 100069, China

Corresponding author: DUAN Zhongping , duan2517@163.com (ORCID : 0000-0002-8455-0426)

Abstract: Objective To establish and validate a new prediction model for the risk of death in patients with acute-on-chronic liver
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failure (ACLF) based on sarcopenia and other clinical indicators, and to improve the accuracy of prognostic assessment for ACLF
patients. Methods A total of 380 patients with ACLF who were admitted to Beijing YouAn Hospital, Capital Medical University,
from January 2019 to January 2022 were enrolled, and they were divided into training group with 228 patients and testing group
with 152 patients in a ratio of 6: 4 using the stratified random sampling method. For the training group, CT images were used to
measure the cross-sectional area of the skeletal muscle at the third lumbar vertebra (1.3), and L3 skeletal muscle index (1.3-SMI)
was calculated. Sarcopenia was diagnosed based on the previously established L3-SMI reference values for healthy adults in
northern China. Univariate and multivariable Cox regression analyses were used to establish a sarcopenia-ACLF model which
integrated sarcopenia and clinical risk factors, and a nomogram was developed for presentation. The area under the ROC curve
(AUC) was used to assess the predictive performance of the model, the calibration curve was used to assess the degree of
calibration, and a decision curve analysis was used to investigate the clinical application value of the model. 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
was used for comparison of categorical data between two groups. The Kaplan-Meier method was used to plot survival curves, and the
Log-rank test was used for comparison between groups. The Delong test was used for comparison of AUC between different models.
Results
[CI: 1.185—3.250, P=0.009) , total bilirubin (HR=1.003, 95%CI: 1.002—1.005, P<0.001) , international normalized ratio
(HR=1.997, 95%CI: 1.674—2.382, P<0.001), and lactic acid (HR=1.382, 95%CI: 1.170—1.632, P<0.001) were included in
the sarcopenia-ACLF model. In the training cohort, the sarcopenia-ACLF model had a larger AUC than MELD-Na score in
predicting 90-day mortality in patients with ACLF (0.80 vs 0.73, Z=1.97, P=0.049). In the test cohort, the sarcopenia-ACLF
model had a significantly larger AUC than MELD score (0.79 vs 0.69, Z=2.70, P=0.007) and MELD-Na score (0.79 vs 0.68, Z=
2.92, P=0.004). The calibration curve showed that the model had good calibration ability, with a relatively good consistency

The multivariate Cox regression analysis showed that sarcopenia (hazard ratio [ HR]=1.962, 95% confidence interval

between the predicted risk of mortality and the observed results. The DCA results showed that within a reasonable range of threshold
probabilities, the sarcopenia-ACLF model showed a greater net benefit than MELD and MELD-Na scores in both the training cohort
and the test cohort. Conclusion The sarcopenia-ACLF model developed in this study provides a more accurate tool for predicting
the risk of 90-day mortality in ACLF patients, which provides support for clinical decision-making and helps to optimize treatment
strategies.

Key words: Acute-On-Chronic Liver Failure ; Sarcopenia; Prognosis
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Table 1 Comparison of baseline characteristics between training and testing cohorts

iH YR (n=228) ML (n=152) P
R (%) 47.0(38.0 ~53.2) 47.5(38.0 ~ 54.0) 0.76
AE AL (%) ] 0.71

20 ~ <40 % 69(30.3) 43(28.3)

40 ~ 60 % 132(57.9) 94(61.8)

>60 % 27(11.8) 15(9.9)
PERI (%) ] 0.24

5 188(82.5) 133(87.5)

& 40(17.5) 19(12.5)
s X L5 (%) ] 0.77

IR 124(54.4) 76(50.0)

AV 59(25.9) 44(28.9)

I AR VS 23(10.1) 14(9.2)

oAl AT 22(9.6) 18(11.8)
B (em) 172(167 ~ 175) 172(167 ~ 177) 0.48
i (kg) 70.0(63.4 ~ 80.0) 73.0(65.0 ~ 80.0) 0.11
R 1E i BMI(kg/m?) 22.9(20.6 ~25.3) 23.3(20.9 ~ 25.4) 0.51
N L (%) ] 66(28.9) 47(30.9) 0.77
AR 151 (%) ] 180(78.9) 116(76.3) 0.63
JE K[ %) ] 173(75.9) 123(80.9) 0.30
JHAE R [ 4] (9% ) ] 56(24.6) 31(20.4) 0.41
Ak H(%) ] 40(17.5) 25(16.4) 0.89
TG (%) ] 178(78.1) 121(79.6) 0.82
HBV DNA (log,, TU/mL) 4.81(3.51 ~6.50) 4.61(3.35~6.22) 0.63
FLAZ (mmol/L.) 2.07(1.71 ~2.78) 2.05(1.81 ~2.67) 0.95
wr B ER (%) ] 0.80

1%% 32(14.0) 25(16.4)

29 125(54.8) 80(52.6)

3% 71(31.1) 47(30.9)
SRLTZE (pmol/L) 343(231 ~ 450) 318(214 ~ 457) 0.54
HHH (g/L) 29.01+4.93 28.92+4.95 0.86
WLEF ( umol/L) 61.0(50.0 ~75.2) 63.5(51.8 ~76.0) 0.50
#4(mmol/L) 136(132 ~ 138) 136(133 ~ 139) 0.11
= PR Ak L 2.21(1.93 ~2.73) 2.16(1.77 ~2.77) 0.10
MELE A (g/L) 121(99 ~ 137) 118(103 ~ 135) >0.05
P44 (x10°/1) 6.81(4.80 ~ 9.36) 6.57(5.03 ~9.57) 0.97
IR (x10°/1) 104(70 ~ 146) 91(62 ~ 144) 0.27
L.3-SMI(em*/m*) 46.20+8.85 46.83+9.14 0.51
i (451 (%) ] 44(19.3) 31(20.4) 0.90
AARCEFH[H1(%) ] 0.30

14% 38(16.7) 35(23.0)

2% 139(61.0) 87(57.2)

39 51(22.4) 30(19.7)
MELD #453(43) 23.3(20.0 ~ 26.9) 22.9(20.1 ~26.5) 0.60
MELD-Na #F-453(43) 24.6(21.1 ~32.1) 24.7(20.6 ~ 29.1) 0.48

1 AARC, W25 2 ACLF IFGTBR B 143 o
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Table 2 Univariate Cox regression analysis of prognostic
factors in ACLF patients

3 SR Z A5 F0RK BA Y A T AR b
Table 3 Comparison of predictive performance of different
models in the training and testing cohorts

AR HR 95%CI PH
A i 1.020 0.998 ~ 1.042 0.072
1K 2315 1.189 ~4.510 0.014
FFPE e 2.847 1.787 ~ 4.534 <0.001
SR 2.275 1.372 ~3.774 0.002
LR 1.381 1.206 ~ 1.580 <0.001
FES 3 ) 3.141 0.963 ~ 10.244 0.058
INE W3 8.443 2.603~27.379  <0.001
pSVilEEa R 1.003 1.001 ~ 1.004 <0.001
Gl 0.966 0.935 ~ 0.997 0.032
[ PRl He(E 1.893 1.602 ~ 2.237 <0.001
FH 41 i 1.052 1.012 ~ 1.094 0.011
WL 2.287 1.404 ~ 3.725 <0.001
AARC %452 6.751 1.635 ~27.872 0.008
AARCZ243 18.567  4.425~77.904  <0.001
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Figure 4 Calibration curve of the sarcopenia-ACLF model
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